
 
 
 

PROJECT MANUAL 

 
 
 
 
 

Tennis Court Athletic Facility Improvements Program 
 
 
 
 

February 28, 2020 
 
 
 
 

CHA PROJECT #:  036108.000 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prepared for: 
 

Horry County Schools 
South Carolina 

 
 
 
 
 
 
 
 
 

Prepared by: 
 

CHA Consulting, Inc. 
III Winners Circle 

PO Box 5269 
Albany, NY  12205-0269 





 PAGE 1 OF 1 
 CHA PROJECT NO. 036108.000 
 TABLE OF CONTENTS 
 

 
TABLE OF CONTENTS 

 

Division 01 – General Requirements 

011000 Summary 
011400 Work Restrictions 
012100 Allowances 
012300 Alternates 
013000 Project Management and Coordination 
013300 Submittal Procedures 
017700 Closeout Procedures 

Division 11 – Equipment 

116833 Outdoor Sports Equipment 

Division 26 – Electrical 

260001 Electrical 
265668 LED Exterior Athletic Lighting 

Division 31 – Earthwork 

310519.13 Geotextiles 
311000 Site Clearing 
312319 Dewatering 
312333 Trenching and Backfilling 

Division 32 – Exterior Improvements 

320116.71  Cold Milling Asphalt Pavement 
321116 Subbase Courses 
321216.37 Athletic Tennis Asphalt Paving 
321630 Concrete Sidewalks 
321723 Pavement Marking 
321823.59 Synthetic Tennis Court Surfacing 
323113 Chain Link Fence and Gates 
329113 Soil Preparation 
 

Division 33 – Utilities 

330500 Common Work Results for Utilities 
334100.20 High Density Polyethylene Storm Utility Drainage Piping 
 





SUMMARY PAGE 1 OF 2 
 CHA PROJECT NO. 036108.000 
V:\ProjectSpecs\036108.000\Final\Tennis Only - Current\011000 Summary-Tennis.docx SECTION 011000 

SECTION 011000 – SUMMARY 

PART 1 – GENERAL 

1.1 WORK COVERED BY CONTRACT DOCUMENTS 

A. Project Identification:  Project consists of replacing the existing tennis court facilities at three (3) 
Horry County, SC high schools. 
1. Project Locations:   

a. Carolina Forest High School, 700 Gardner Lacy Rd, Myrtle Beach, SC  29579 
b. Conway High School, 2301 Church St, Conway, SC  29526 
c. Green Sea Floyds High School, 4990 Tulip Grove Rd, Green Sea, SC  29545  

2. Owner:  Horry County Schools, 335 Four Mile Road, P.O. Box 260005, Conway, SC  29528-
6005 

B. Engineer Identification:  The Contract Documents, dated February 19, 2020, were prepared for 
Project by CHA Consulting, Inc., 110 Traders Cross, Bluffton, SC  29909. 

C. The Work consists of replacement of existing tennis court facilities at three (3) high schools. 
1. The Work includes the following: 

a. Demolition of the existing asphalt courts; 
b. Grading and drainage improvements; 
c. Asphalt paving; 
d. Synthetic tennis court surfacing; 
e. Tennis court net posts and netting; 
f. Fencing and wind screens; 
g. Concrete sidewalks; 
h. Sports lighting; and 
i. Aluminum bleachers 

1.2 CONTRACT[S] 

A. Project will be constructed under a general construction contract. 

1.3 SPECIFICATION FORMATS AND CONVENTIONS 

A. Specification Format:  The Specifications are organized into Divisions and Sections using the 48-
division format and CSI/CSC's "MasterFormat" numbering system. 
1. Section Identification:  The Specifications use section numbers and titles to help cross-

referencing in the Contract Documents.  Sections in the Project Manual are in numeric 
sequence; however, the sequence is incomplete.  Consult the table of contents at the beginning 
of the Project Manual to determine numbers and names of sections in the Contract Documents. 

B. Specification Content:  The Specifications use certain conventions for the style of language and the 
intended meaning of certain terms, words, and phrases when used in particular situations.  These 
conventions are as follows: 
1. Abbreviated Language:  Language used in the Specifications and other Contract Documents is 

abbreviated.  Words and meanings shall be interpreted as appropriate.  Words implied, but not 
stated, shall be inferred as the sense requires.  Singular words shall be interpreted as plural, and 
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plural words shall be interpreted as singular where applicable as the context of the Contract 
Documents indicates. 

2. Imperative mood and streamlined language are generally used in the Specifications.  
Requirements expressed in the imperative mood are to be performed by Contractor.  
Occasionally, the indicative or subjunctive mood may be used in the Section Text for clarity to 
describe responsibilities that must be fulfilled indirectly by Contractor or by others when so 
noted. 
a. The words "shall," "shall be," or "shall comply with," depending on the context, are 

implied where a colon (:) is used within a sentence or phrase. 

PART 2 – PRODUCTS (Not Used) 

PART 3 – EXECUTION (Not Used) 

END OF SECTION  



WORK RESTRICTIONS PAGE 1 OF 1 
 CHA PROJECT NO. 036108.000 
V:\ProjectSpecs\036108.000\Final\Tennis Only - Current\011400 Work Restrictions.docx SECTION 011400 

SECTION 011400 – WORK RESTRICTIONS 

PART 1 – GENERAL 

1.1 USE OF PREMISES 

A. Use of Site:  Limit use of premises to work in areas indicated.  Do not disturb portions of site beyond 
areas in which the Work is indicated. 
1. Limits:  Confine constructions operations to areas within the contract limits indicated. 
2. Owner Occupancy:  Allow for Owner occupancy of site and use by the public. 
3. Driveways and Entrances:  Keep driveways and entrances serving premises clear and available 

to Owner, Owner's employees, and emergency vehicles at all times.  Do not use these areas for 
parking or storage of materials. 
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. 

B. Use of Existing Building:  Maintain existing buildings shown to remain on demolition plans in a 
weathertight condition throughout construction period.  Repair damage caused by construction 
operations.  Protect buildings during construction period. 

1.2 OCCUPANCY REQUIREMENTS 

A. Full Owner Occupancy:  Owner will occupy site and existing buildings outside of the limits of 
construction during entire construction period.  Cooperate with Owner during construction 
operations to minimize conflicts and facilitate Owner usage.  Perform the Work so as not to interfere 
with Owner's operations. 

PART 2 – PRODUCTS (Not Used) 

PART 3 – EXECUTION (Not Used) 

END OF SECTION 
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SECTION 012100 – ALLOWANCES 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements governing allowances. 
1. Certain materials and equipment are specified in the Contract Documents by allowances.  In 

some cases, these allowances include installation.  Allowances have been established in lieu of 
additional requirements and to defer selection of actual materials and equipment to a later date 
when additional information is available for evaluation.  If necessary, additional requirements 
will be issued by Change Order. 

B. Types of allowances include the following: 
1. Contingency allowances. 

1.2 SELECTION AND PURCHASE 

A. At Engineer's request, obtain proposals for each allowance for use in making final selections.  
Include recommendations that are relevant to performing the Work. 

B. Purchase products and systems selected by Engineer from the designated supplier. 

1.3 SUBMITTALS 

A. Submit proposals for purchase of products or systems included in allowances, in the form specified 
for Change Orders. 

B. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for use in 
fulfillment of each allowance. 

1.4 CONTINGENCY ALLOWANCES 

A. Use the contingency allowance only as directed by Engineer for Owner's purposes and only by 
Change Orders that indicate amounts to be charged to the allowance. 

B. Contractor's overhead, profit, and related costs for products and equipment ordered by Owner under 
the contingency allowance are included in the allowance and are not part of the Contract Sum.  These 
costs include delivery, installation, taxes, insurance, equipment rental, and similar costs. 

C. Change Orders authorizing use of funds from the contingency allowance will include Contractor's 
related costs and reasonable overhead and profit margins. 

D. At Project closeout, credit unused amounts remaining in the contingency allowance to Owner by 
Change Order. 
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PART 2 – PRODUCTS (Not Used) 

PART 3 – EXECUTION 

3.1 EXAMINATION 

A. Examine products covered by an allowance promptly on delivery for damage or defects.  Return 
damaged or defective products to manufacturer for replacement. 

3.2 PREPARATION 

A. Coordinate materials and their installation for each allowance with related materials and installations 
to ensure that each allowance item is completely integrated and interfaced with related work. 

3.3 SCHEDULE OF ALLOWANCES 

A. Allowance No. 1:  Include a contingency allowance of $90,000.00 for use upon the Owner’s 
instructions. 

END OF SECTION 
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SECTION 012300 – ALTERNATES 

PART 1 – GENERAL 

1.1 SUMMARY 

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

1.2 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 or deducted from 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 or credit for each alternate is the net addition to or deduction from the Contract Sum to 

incorporate alternate into the Work.  No other adjustments are made to the Contract Sum. 

1.3 PROCEDURES 

A. Coordination:  Modify or adjust affected adjacent 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.  Specification 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 

3.1 SCHEDULE OF ALTERNATES 

A. Alternate No. 1:  Perimeter Concrete Curb - All Schools - Add 6"W x 12"D continuous concrete 

curb/mow strip around entire perimeter of tennis court limits except where concrete sidewalk abuts courts 

as shown on contract drawings. 

END OF SECTION 
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SECTION 013000 – PROJECT MANAGEMENT AND COORDINATION 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section includes administrative provisions for coordinating construction operations on Project 
including, but not limited to, the following: 
1. Coordination. 
2. Submittals. 
3. Administrative and supervisory personnel. 
4. Project meetings. 
5. General installation provisions. 
6. Cleaning and protection. 

1.2 COORDINATION 

A. Coordination:  Coordinate construction activities included under various Sections of these 
Specifications to assure efficient and orderly installation of each part of the Work.  Coordinate 
construction operations included under different Sections of these Specifications that are dependent 
upon each other for proper installation, connection, and operation. 
1. Where installation of one part of the Work is dependent on installation of other components, 

either before or after its own installation, cooperate with scheduled construction activities in 
the sequence required to obtain the best results. 

2. Where availability of space is limited, coordinate installation of different components to assure 
maximum accessibility for required maintenance, service and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 
4. Coordinate construction activities with public and private utilities. 

a. Notify South Carolina 811 a minimum of 48 hours prior to excavation or blasting. 
b. Notify the Owner and Engineer of any utility locations encountered which conflict with 

the work.  Coordinate with the Owner and Utility Company in the protection, removal, 
relocation or replacement of conflicting utility locations. 

B. Where necessary, prepare memoranda for distribution to each party involved outlining special 
procedures required for coordination.  Include such items as required notices, reports, and attendance 
at meetings. 
1. Prepare similar memoranda for the Owner and separate Contractors where coordination of their 

Work is required. 

C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures 
with other construction activities and activities of other contractors to avoid conflicts and to ensure 
orderly progress of the Work.  Such administrative activities include, but are not limited to, the 
following: 
1. Preparation of Contractor's Construction Schedule. 
2. Preparation of the Schedule of Values. 
3. Delivery and processing of submittals. 
4. Progress meetings. 
5. Pre-installation conferences. 
6. Project closeout activities. 
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D. Conservation:  Coordinate construction activities to ensure that operations are carried out with 
consideration given to conservation of energy, water, and materials. 
1. Salvage materials and equipment involved in performance of, but not actually incorporated 

into, the Work.  Refer to other Sections for disposition of salvaged materials that are 
designated as Owner’s property. 

1.3 SUBMITTALS 

A. Coordination Drawings:  Prepare and submit coordination Drawings where close and careful 
coordination is required for installation of products and materials fabricated off-site by separate 
entities, and where limited space availability necessitates maximum utilization of space for efficient 
installation of different components. 
1. Show the interrelationship of components shown on separate Shop Drawings. 
2. Indicate required installation sequences. 
3. Comply with requirements contained in Section “Submittals Procedures.” 

B. Staff Names:  Within 15 days of starting construction operations, submit a list of principal staff 
assignments, including superintendent and other personnel in attendance at Project site.  Identify 
individuals and their duties and responsibilities; list addresses and telephone numbers, including 
mobile and office telephone numbers.  Provide names, addresses, and telephone numbers of 
individuals assigned as standbys in the absence of individuals assigned to Project. 
1. Post copies of list in Project meeting room, in temporary field office, and by each temporary 

telephone. 

1.4 PROJECT MEETINGS 

A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated. 
1. Attendees:  Inform participants and others involved, and individuals whose presence is 

required, of date and time of each meeting.  Notify Owner and Engineer of scheduled meeting 
dates and times. 

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees. 
3. Minutes:  Record significant discussions and agreements achieved.  Distribute the meeting 

minutes to everyone concerned, including Owner and Engineer, within 3 days of the meeting. 

B. Preconstruction Conference:  Schedule a preconstruction conference and organizational meeting at 
the Project site or other convenient site prior to commencement of construction activities.  Conduct 
the meeting to review responsibilities and personnel assignments. 
1. Attendees:  Authorized representatives of Owner, the Engineer, and their consultants; the 

Contractor and its superintendent; major subcontractors; manufacturers; suppliers and other 
concerned parties shall each be represented at the conference.  All participants at the 
conference shall be familiar with Project and authorized to conclude matters relating to the 
Work. 

2. Agenda:  Discuss items of significance that could affect progress, including the following: 
a. Tentative construction schedule. 
b. Phasing. 
c. Critical work sequencing. 
d. Designation of responsible personnel. 
e. Procedures for processing field decisions and Change Orders. 
f. Procedures for processing Applications for Payment. 
g. Distribution of the Contract Documents. 
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h. Submittal procedures. 
i. Preparation of Record Documents. 
j. Use of the premises. 
k. Responsibility for temporary facilities and controls. 
l. Parking availability. 
m. Office, work, and storage areas. 
n. Equipment deliveries and priorities. 
o. Safety procedures. 
p. First aid. 
q. Security. 
r. Progress cleaning. 
s. Working hours. 
t. Housekeeping. 
u. Subcontractors. 
v. Preliminary Schedule of Shop Drawings and Samples. 
w. Co-ordination with other contractors. 
x. Insurance in Force. 
y. Contractor's Schedule of Values. 

C. Pre-installation Conferences:  Conduct a pre-installation conference at Project site before each 
construction activity that requires coordination with other construction. 
1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or 

affected by the installation and its coordination or integration with other materials and 
installations that have preceded or will follow, shall attend the meeting.  Advise the Engineer 
of scheduled meeting dates. 

2. Agenda:  Review progress of other construction activities and preparations for the particular 
activity under consideration at each pre-installation conference, including requirements for the 
following: 
a. Contract Documents. 
b. Options. 
c. Related Change Orders. 
d. Purchases. 
e. Deliveries. 
f. Shop Drawings, Product Data and quality control Samples. 
g. Possible conflicts. 
h. Compatibility problems. 
i. Time schedules. 
j. Weather limitations. 
k. Manufacturer's written recommendations. 
l. Warranty requirements. 
m. Compatibility of materials. 
n. Acceptability of substrates. 
o. Temporary facilities and controls. 
p. Space and access limitations. 
q. Testing and inspecting requirements. 
r. Required performance results. 
s. Protection of construction and personnel. 
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3. Record significant discussions, agreements and disagreements of each conference along with 
the approved progress schedule.  Distribute the record of the meeting to everyone concerned, 
promptly, including the Owner and Engineer. 

4. Do not proceed with installation if the conference cannot be successfully concluded.  Initiate 
whatever actions are necessary to resolve impediments to performance of the Work and 
reconvene the conference at earliest feasible date. 

D. Progress Meetings:  Conduct progress meetings at the Project Site at regularly scheduled intervals.  
Coordinate dates of meetings with preparation of payment requests. 
1. Attendees:  In addition to representatives of the Owner and Engineer, each contractor, 

subcontractor, supplier, and other entity concerned with current progress or involved in 
planning, coordination, or performance of future activities shall be represented at these 
meetings.  All participants at the conference shall be familiar with Project and authorized to 
conclude matters relating to the Work. 

2. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review other 
items of significance that could affect progress.  Include topics for discussion as appropriate to 
the current status of Project. 
a. Contractor's Construction Schedule:  Review progress since the last meeting.  Determine 

whether each activity is on time, ahead of schedule, or behind schedule, in relation to 
Contractor's Construction Schedule.  Determine how construction behind schedule will 
be expedited; secure commitments from parties involved to do so.  Discuss whether 
schedule revisions are required to ensure that current and subsequent activities will be 
completed within the Contract Time. 

b. Review present and future needs of each entity present, including the following: 
1) Interface requirements. 
2) Time. 
3) Sequence of operations. 
4) Status of submittals. 
5) Deliveries. 
6) Access. 
7) Site utilization. 
8) Temporary facilities and controls. 
9) Work hours. 
10) Hazards and risks. 
11) Progress cleaning. 
12) Quality and work standards. 
13) Change Orders. 
14) Documentation of information for payment requests. 

3. Reporting:  No later than 3 days after each progress meeting date, distribute copies of minutes 
of the meeting to each party present and to parties who should have been present.  Include a 
brief summary, in narrative form, of progress since the previous meeting and report. 
a. Schedule Updating:  Revise Contractor's Construction Schedule after each progress 

meeting where revisions to the schedule have been made or recognized.  Issue the revised 
schedule concurrently with the report of each meeting. 
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PART 2 – PRODUCTS (Not Applicable) 

PART 3 – EXECUTION 

3.1 GENERAL INSTALLATION PROVISIONS 

A. Inspection of Conditions:  Require the Installer of each major component to inspect both the 
substrate and conditions under which Work is to be performed.  Do not proceed until unsatisfactory 
conditions have been corrected in an acceptable manner. 

B. Manufacturer’s Instructions:  Comply with manufacturer’s installation instructions and 
recommendations, to the extent that those instructions and recommendations are more explicit or 
stringent than requirements contained in Contract Documents. 

C. Inspect materials or equipment immediately upon delivery and again prior to installation.  Reject 
damaged and defective items. 

D. Provide attachment and connection devices and methods necessary for securing Work.  Secure Work 
true to line and level.  Allow for expansion and building movement. 

E. Visual Effects:  Provide uniform joint widths in exposed Work.  Arrange joints in exposed Work to 
obtain the best visual effect.  Refer questionable choices to the Engineer for final decision. 

F. Recheck measurements and dimensions, before starting each installation. 

G. Install each component during weather conditions and Project status that will ensure the best possible 
results.  Isolate each part of the completed construction from incompatible material as necessary to 
prevent deterioration. 

H. Coordinate temporary enclosures with required inspections and tests, to minimize the necessity of 
uncovering completed construction for that purpose. 

I. Mounting Heights:  Where mounting heights are not indicated, install individual components at 
standard mounting heights recognized within the industry for the particular application indicated.  
Refer questionable mounting height decisions to the Engineer for final decision. 

3.2 CLEANING AND PROTECTION 

A. During handling and installation, clean and protect construction in progress and adjoining materials 
in place.  Apply protective covering where required to ensure protection from damage or 
deterioration at Substantial Completion. 

B. Clean and maintain completed construction as frequently as necessary through the remainder of the 
construction period.  Adjust and lubricate operable components to ensure operability without 
damaging effects. 

C. Limiting Exposures:  Supervise construction activities to ensure that no part of the construction 
completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious 
exposure during the construction period.  Where applicable, such exposures include, but are not 
limited to, the following: 
1. Excessive static or dynamic loading. 
2. Excessive internal or external pressures. 
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3. Excessively high or low temperatures. 
4. Thermal shock. 
5. Excessively high or low humidity. 
6. Air contamination or pollution. 
7. Water or ice. 
8. Solvents. 
9. Chemicals. 
10. Light. 
11. Radiation. 
12. Puncture. 
13. Abrasion. 
14. Heavy traffic. 
15. Soiling, staining and corrosion. 
16. Bacteria. 
17. Rodent and insect infestation. 
18. Combustion. 
19. Electrical current. 
20. High speed operation. 
21. Improper lubrication. 
22. Unusual wear or other misuse. 
23. Contact between incompatible materials. 
24. Destructive testing. 
25. Misalignment. 
26. Excessive weathering. 
27. Unprotected storage. 
28. Improper shipping or handling. 
29. Theft. 
30. Vandalism. 

END OF SECTION 
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SECTION 013300 – SUBMITTAL PROCEDURES 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for submitting Shop Drawings, 
Product Data, Samples, and other miscellaneous submittals. 

1.2 DEFINITIONS 

A. Action Submittals:  Written and graphic information that requires Engineer's responsive action. 

B. Informational Submittals:  Written information that does not require Engineer's approval.  Submittals 
may be rejected for not complying with requirements. 

C. File Transfer Protocol (FTP): Communications protocol that enables transfer of files to and from 
another computer over a network and that serves as the basis for standard Internet protocols. An FTP 
site is a portion of a network located outside of network firewalls within which internal and external 
users are able to access files. 

D. Portable Document Format (PDF): An open standard file format licensed by Adobe Systems used for 
representing documents in a device-independent and display resolution-independent fixed-layout 
document format. 

1.3 SUBMITTAL ADMINISTRATIVE REQUIREMENTS: 

A. Engineer's Digital Data Files:  Electronic digital data files of the Contract Drawings will be provided 
by Engineer for Contractor's use in preparing submittals. 
1. Engineer will furnish Contractor one set of digital data drawing files of the Contract Drawings 

for use in preparing Shop Drawings and Project record drawings. 
a. Engineer makes no representations as to the accuracy or completeness of digital data 

drawing files as they relate to the Contract Drawings. 
b. Digital Drawing Software Program:  The Contract Drawings are available in AutoCAD 

Release 2018. 
c. Contractor shall execute data licensing agreement. 

B. Coordination:  Coordinate preparation and processing of submittals with performance of construction 
activities. 
1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and 

related activities that require sequential activity. 
2. Submit all submittal items required for each Specification Section concurrently unless partial 

submittals for portions of the Work are indicated on approved submittal schedule. 
3. Submit action submittals and informational submittals required by the same Specification 

Section as separate packages under separate transmittals. 
4. Coordinate transmittal of different types of submittals for related parts of the Work so 

processing will not be delayed because of need to review submittals concurrently for 
coordination. 
a. Engineer reserves the right to withhold action on a submittal requiring coordination with 

other submittals until related submittals are received. 
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C. Processing Time:  Allow time for submittal review, including time for resubmittals, as follows.  Time 
for review shall commence on Engineer's receipt of submittal.  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 resubmittals. 
1. Initial Review:  Allow 15 days for initial review of each submittal.  Allow additional time if 

coordination with subsequent submittals is required.  Engineer will advise Contractor when a 
submittal being processed must be delayed for coordination. 

2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner as 
initial submittal. 

3. Resubmittal Review:  Allow 15 days for review of each resubmittal. 
4. Concurrent Consultant Review:  Where the Contract Documents indicate that submittals may 

be transmitted simultaneously to Engineer and to Engineer's consultants, allow 15 days for 
review of each submittal.  Submittal will be returned to Engineer before being returned to 
Contractor. 

D. Electronic Submittals:  Identify and incorporate information in each electronic submittal file as 
follows: 
1. Assemble complete submittal package into a single indexed file incorporating submittal 

requirements of a single Specification Section and transmittal form with links enabling 
navigation to each item. 

2. Name file with submittal number or other unique identifier, including revision identifier. 
a. File name shall use project identifier and Specification Section number followed by a 

decimal point and then a sequential number (e.g., LCMS-061000.01).  Resubmittals shall 
include an alphabetic suffix after another decimal point (e.g., LCMS-061000.01.A). 

3. Provide means for insertion to permanently record Contractor's review and approval markings 
and action taken by Engineer. 

4. Transmittal Form for Electronic Submittals:  Use electronic form acceptable to Owner, 
containing the following information: 
a. Project name. 
b. Date. 
c. Name and address of Engineer. 
d. Name of Construction Manager. 
e. Name of Contractor. 
f. Name of firm or entity that prepared submittal. 
g. Names of subcontractor, manufacturer, and supplier. 
h. Category and type of submittal. 
i. Submittal purpose and description. 
j. Specification Section number and title. 
k. Specification paragraph number or drawing designation and generic name for each of 

multiple items. 
l. Drawing number and detail references, as appropriate. 
m. Location(s) where product is to be installed, as appropriate. 
n. Related physical samples submitted directly. 
o. Indication of full or partial submittal. 
p. Transmittal number, numbered consecutively. 
q. Submittal and transmittal distribution record. 
r. Other necessary identification. 
s. Remarks. 
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5. Metadata:  Include the following information as keywords in the electronic submittal file 
metadata: 
a. Project name. 
b. Number and title of appropriate Specification Section. 
c. Manufacturer name. 
d. Product name. 

E. Options:  Identify options requiring selection by Engineer. 

F. Deviations and Additional Information:  On an attached separate sheet, prepared on Contractor's 
letterhead, record relevant information, requests for data, revisions other than those requested by 
Engineer on previous submittals, and deviations from requirements in the Contract Documents, 
including minor variations and limitations.  Include same identification information as related 
submittal. 

G. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal. 
1. Note date and content of previous submittal. 
2. Note date and content of revision in label or title block and clearly indicate extent of revision. 
3. Resubmit submittals until they are marked with approval notation from action stamp. 

H. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 
construction activities.  Show distribution on transmittal forms. 

I. Use for Construction:  Retain complete copies of submittals on Project site.  Use only final action 
submittals that are marked with approval notation from Engineer's action stamp. 

PART 2 – PRODUCTS 

2.1 SUBMITTAL PROCEDURES 

A. General Submittal Procedure Requirements:  Prepare and submit submittals required by individual 
Specification Sections.  Types of submittals are indicated in individual Specification Sections. 
1. Submit electronic submittals via email as PDF electronic files. 

a. Engineer will return annotated file.  Annotate and retain one copy of file as an electronic 
Project record document file. 

2. Certificates and Certifications Submittals:  Provide a statement that includes signature of entity 
responsible for preparing certification.  Certificates and certifications shall be signed by an 
officer or other individual authorized to sign documents on behalf of that entity. 

B. Product Data:  Collect information into a single submittal for each element of construction and type 
of product or equipment. 
1. If information must be specially prepared for submittal because standard published data are not 

suitable for use, submit as Shop Drawings, not as Product Data. 
2. Mark each copy of each submittal to show which products and options are applicable. 
3. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 
b. Manufacturer's product specifications. 
c. Standard color charts. 
d. Statement of compliance with specified referenced standards. 
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e. Testing by recognized testing agency. 
f. Application of testing agency labels and seals. 
g. Notation of coordination requirements. 
h. Availability and delivery time information. 

4. For equipment, include the following in addition to the above, as applicable: 
a. Wiring diagrams showing factory-installed wiring. 
b. Printed performance curves. 
c. Operational range diagrams. 
d. Clearances required to other construction, if not indicated on accompanying Shop 

Drawings. 
5. Submit Product Data before or concurrent with Samples. 
6. Submit Product Data in the following format: 

a. PDF electronic file. 

C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop 
Drawings on reproductions of the Contract Documents or standard printed data, unless submittal 
based on Engineer's digital data drawing files is otherwise permitted. 
1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the following 

information, as applicable: 
a. Identification of products. 
b. Schedules. 
c. Compliance with specified standards. 
d. Notation of coordination requirements. 
e. Notation of dimensions established by field measurement. 
f. Relationship and attachment to adjoining construction clearly indicated. 
g. Seal and signature of professional engineer if specified. 

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop 
Drawings on sheets at least 8-1/2 by 11 inches but no larger than 30 by 42 inches. 

3. Submit Shop Drawings in the following format: 
a. PDF electronic file. 

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other elements and for a comparison of these characteristics between submittal 
and actual component as delivered and installed. 
1. Transmit Samples that contain multiple, related components such as accessories together in one 

submittal package. 
2. Identification:  Attach label on unexposed side of Samples that includes the following: 

a. Generic description of Sample. 
b. Product name and name of manufacturer. 
c. Sample source. 
d. Number and title of applicable Specification Section. 
e. Specification paragraph number and generic name of each item. 

3. For projects where electronic submittals are required, provide corresponding electronic 
submittal of Sample transmittal, digital image file illustrating Sample characteristics, and 
identification information for record. 

4. Disposition:  Maintain sets of approved Samples at Project site, available for quality-control 
comparisons throughout the course of construction activity.  Sample sets may be used to 
determine final acceptance of construction associated with each set. 
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a. Samples that may be incorporated into the Work are indicated in individual Specification 
Sections.  Such Samples must be in an undamaged condition at time of use. 

b. Samples not incorporated into the Work, or otherwise designated as Owner's property, 
are the property of Contractor. 

5. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or sections 
of units showing the full range of colors, textures, and patterns available. 
a. Number of Samples:  Submit 1 full set of available choices where color, pattern, texture, 

or similar characteristics are required to be selected from manufacturer's product line.  
Engineer will return submittal with options selected. 

6. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared from 
same material to be used for the Work, cured and finished in manner specified, and physically 
identical with material or product proposed for use, and that show full range of color and 
texture variations expected.  Samples include, but are not limited to, the following:  partial 
sections of manufactured or fabricated components; small cuts or containers of materials; 
complete units of repetitively used materials; swatches showing color, texture, and pattern; 
color range sets; and components used for independent testing and inspection. 
a. Number of Samples:  Submit 3 sets of Samples.  Engineer will retain 2 Sample sets; 

remainder will be returned. 
1) Submit a single Sample where assembly details, workmanship, fabrication 

techniques, connections, operation, and other similar characteristics are to be 
demonstrated. 

2) If variation in color, pattern, texture, or other characteristic is inherent in material 
or product represented by a Sample, submit at least 3 sets of paired units that show 
approximate limits of variations. 

E. Product Schedule:  As required in individual Specification Sections, prepare a written summary 
indicating types of products required for the Work and their intended location.  Include the following 
information in tabular form: 
1. Type of product.  Include unique identifier for each product indicated in the Contract 

Documents or assigned by Contractor if none is indicated. 
2. Manufacturer and product name, and model number if applicable. 
3. Number and name of room or space. 
4. Location within room or space. 

F. Coordination Drawing Submittals:  Comply with requirements specified in Division 01 Section 
"Project Management and Coordination." 

G. Closeout Submittals and Maintenance Material Submittals:  Comply with requirements specified in 
Division 01 Section "Closeout Procedures." 

H. Qualification Data:  Prepare written information that demonstrates capabilities and experience of 
firm or person.  Include lists of completed projects with project names and addresses, contact 
information of Engineers and owners, and other information specified. 

I. Installer Certificates:  Submit written statements on manufacturer's letterhead certifying that Installer 
complies with requirements in the Contract Documents and, where required, is authorized by 
manufacturer for this specific Project. 

J. Manufacturer Certificates:  Submit written statements on manufacturer's letterhead certifying that 
manufacturer complies with requirements in the Contract Documents.  Include evidence of 
manufacturing experience where required. 
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K. Product Certificates:  Submit written statements on manufacturer's letterhead certifying that product 
complies with requirements in the Contract Documents. 

L. Material Certificates:  Submit written statements on manufacturer's letterhead certifying that material 
complies with requirements in the Contract Documents. 

M. Material Test Reports:  Submit reports written by a qualified testing agency, on testing agency's 
standard form, indicating and interpreting test results of material for compliance with requirements in 
the Contract Documents. 

N. Product Test Reports:  Submit written reports indicating that current product produced by 
manufacturer complies with requirements in the Contract Documents.  Base reports on evaluation of 
tests performed by manufacturer and witnessed by a qualified testing agency, or on comprehensive 
tests performed by a qualified testing agency. 

O. Preconstruction Test Reports:  Submit reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting results of tests performed before installation of 
product, for compliance with performance requirements in the Contract Documents. 

P. Compatibility Test Reports:  Submit reports written by a qualified testing agency, on testing agency's 
standard form, indicating and interpreting results of compatibility tests performed before installation 
of product.  Include written recommendations for primers and substrate preparation needed for 
adhesion. 

Q. Field Test Reports:  Submit written reports indicating and interpreting results of field tests performed 
either during installation of product or after product is installed in its final location, for compliance 
with requirements in the Contract Documents. 

2.2 CONTRACTOR’S PROJECT HEALTH & SAFETY PLAN 

A. No later than the Pre-construction meeting, the Contractor shall submit to the Engineer a written 
Project Health & Safety Plan, which states the Contractor’s company policy relative to safety.  The 
plan must also address specific health and safety concerns, which are expected to be encountered on 
the project.  As a minimum this plan shall include: 
1. Listing of project and company safety officers. 
2. Specific company safety policies. 
3. Employee Safety Training Program. 
4. Administrative procedures to handle employee health & safety concerns. 
5. Procedures for insuring worker compliance with health and safety requirements. 

B. The Contractor shall be responsible to ensure that each Subcontractor employed on the project 
complies with the requirements of this section either by submitting a copy of the subcontractor’s 
Project Health & Safety Plan or by submitting a letter from the Subcontractor stating that they will 
comply with the provisions of the Contractor’s Project Health & Safety Plan. 

C. Submission of the required Project Health & Safety Plan by the Contractor is primarily for 
information or record purposes and shall not be construed to imply approval by the Engineer or to 
relieve the Contractor from the responsibility to adequately protect the health & safety of all workers 
involved in the project. 
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PART 3 – EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Review each submittal and check for compliance with the Contract Documents.  Note corrections 
and field dimensions.  Mark with approval stamp before submitting to Engineer. 

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and 
location, submittal number, Specification Section title and number, name of reviewer, date of 
Contractor's approval, and statement certifying that submittal has been reviewed, checked, and 
approved for compliance with the Contract Documents. 

3.2 ENGINEER'S ACTION 

A. General:  Engineer will not review submittals that do not bear Contractor's approval stamp and will 
return them without action. 

B. Action Submittals:  Engineer will review each submittal, make marks to indicate corrections or 
modifications required, and return it.  Engineer will stamp each submittal with an action stamp and 
will mark stamp appropriately to indicate action taken, as follows: 
1. Final Unrestricted Release:  Where submittals are marked “No Exceptions Taken,” that part of 

the Work covered by the submittal may proceed provided it complies with requirements of the 
Contract Documents; final acceptance will depend upon that compliance. 

2. Final-But-Restricted Release:  When submittals are marked “Make Corrections Noted,” that 
part of the Work covered by the submittal may proceed provided it complies with notations or 
corrections on the submittal and requirements of the Contract Documents; final acceptance will 
depend on that compliance. 

3. Returned for Resubmittal:  When submittal is marked “Revise and Resubmit,” “Rejected,” or 
“Submit Specified Item,” do not proceed with that part of the Work covered by the submittal, 
including purchasing, fabrication, delivery, or other activity.  Revise or prepare a new 
submittal in accordance with the notations; resubmit without delay.  Repeat if necessary to 
obtain a different action mark. 
a. Do not permit submittals marked “Revise and Resubmit,” “Rejected,” or “Submit 

Specified Item” to be used at the Project site, or elsewhere where Work is in progress. 
4. Other Action:  Where a submittal is primarily for information or record purposes, special 

processing or other activity, the submittal will be returned, marked “Action Not Required.” 

C. Informational Submittals:  Engineer will review each submittal and will not return it or will reject 
and return it if it does not comply with requirements.  Engineer will forward each submittal to 
appropriate party. 

D. Submittals not required by the Contract Documents will not be reviewed and may be discarded. 

END OF SECTION 
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SECTION 017700 – CLOSEOUT PROCEDURES 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for contract closeout, including, 
but not limited to, the following: 
1. Inspection procedures. 
2. Project Record Documents. 
3. Operation and maintenance manuals. 
4. Warranties. 
5. Instruction of Owner's personnel. 
6. Final cleaning. 

1.2 SUBSTANTIAL COMPLETION 

A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial 
Completion, complete the following.  List items below that are incomplete in request. 
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. Advise Owner of pending insurance changeover requirements. 
3. Submit specific warranties, workmanship bonds, maintenance service agreements, final 

certifications, and similar documents. 
4. Prepare and submit Project Record Documents, operation and maintenance manuals, Final 

Completion construction photographs, damage or settlement surveys, property surveys, and 
similar final record information. 

5. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.  
Label with manufacturer's name and model number where applicable. 

6. Terminate and remove temporary facilities from Project site, along with construction tools and 
similar elements. 

7. Complete final cleaning requirements, including touchup painting. 
8. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects. 

B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of 
request, Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements. 
 Engineer will prepare the Certificate of Substantial Completion after inspection or will notify 
Contractor of items, either on Contractor's list or additional items identified by Engineer, that must 
be completed or corrected before certificate will be issued. 
1. Reinspection:  Request reinspection when the Work identified in previous inspections as 

incomplete is completed or corrected. 
2. Results of completed inspection will form the basis of requirements for Final Completion. 

1.3 FINAL COMPLETION 

A. Preliminary Procedures:  Before requesting final inspection for determining date of Final 
Completion, complete the following: 
1. Submit a final Application for Payment according to Division 1 Section "Payment Procedures." 
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2. Submit certified copy of Engineer's Substantial Completion inspection list of items to be 
completed or corrected (punch list), endorsed and dated by Engineer.  The certified copy of the 
list shall state that each item has been completed or otherwise resolved for acceptance. 

3. Submit evidence of final, continuing insurance coverage complying with insurance 
requirements. 

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

B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request, 
Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements.  
Engineer will prepare a final Certificate for Payment after inspection or will notify Contractor of 
construction that must be completed or corrected before certificate will be issued. 
1. Reinspection:  Request reinspection when the Work identified in previous inspections as 

incomplete is completed or corrected. 

1.4 PROJECT RECORD DOCUMENTS 

A. General:  Do not use Project Record Documents for construction purposes.  Protect Project Record 
Documents from deterioration and loss.  Provide access to Project Record Documents for Engineer's 
reference during normal working hours. 

B. Record Drawings:  Maintain and submit one set of blue- or black-line white prints of Contract 
Drawings and Shop Drawings. 
1. Mark Record Prints to show the actual installation where installation varies from that shown 

originally.  Require individual or entity who obtained record data, whether individual or entity 
is Installer, subcontractor, or similar entity, to prepare the marked-up Record Prints. 
a. Give particular attention to information on concealed elements that cannot be readily 

identified and recorded later. 
b. Accurately record information in an understandable drawing technique. 
c. Record data as soon as possible after obtaining it.  Record and check the markup before 

enclosing concealed installations. 
d. Mark Contract Drawings or Shop Drawings, whichever is most capable of showing 

actual physical conditions, completely and accurately.  Where Shop Drawings are 
marked, show cross-reference on Contract Drawings. 

2. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between 
changes for different categories of the Work at the same location. 

3. Mark important additional information that was either shown schematically or omitted from 
original Drawings. 

4. Note Construction Change Directive numbers, Change Order numbers, alternate numbers, and 
similar identification where applicable. 

5. Identify and date each Record Drawing; include the designation "PROJECT RECORD 
DRAWING" in a prominent location.  Organize into manageable sets; bind each set with 
durable paper cover sheets.  Include identification on cover sheets. 

C. Record Specifications:  Submit one copy of Project's Specifications, including addenda and contract 
modifications.  Mark copy to indicate the actual product installation where installation varies from 
that indicated in Specifications, addenda, and contract modifications. 
1. Give particular attention to information on concealed products and installations that cannot be 

readily identified and recorded later. 
2. Mark copy with the proprietary name and model number of products, materials, and equipment 

furnished, including substitutions and product options selected. 
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3. Note related Change Orders, Record Drawings, and Product Data, where applicable. 

1.5 OPERATION AND MAINTENANCE MANUALS 

A. Assemble a complete set of operation and maintenance data indicating the operation and 
maintenance of each system, subsystem, and piece of equipment not part of a system.  Include 
operation and maintenance data required in individual Specification Sections and as follows: 
1. Operation Data: 

a. Emergency instructions and procedures. 
b. System, subsystem, and equipment descriptions, including operating standards. 
c. Operating procedures, including startup, shutdown, seasonal, and weekend operations. 
d. Description of controls and sequence of operations. 
e. Piping diagrams. 

2. Maintenance Data: 
a. Manufacturer's information, including list of spare parts. 
b. Name, address, and telephone number of Installer or supplier. 
c. Maintenance procedures. 
d. Maintenance and service schedules for preventive and routine maintenance. 
e. Maintenance record forms. 
f. Sources of spare parts and maintenance materials. 
g. Copies of maintenance service agreements. 
h. Copies of warranties and bonds. 

B. Organize operation and maintenance manuals into suitable sets of manageable size.  Bind and index 
data in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to accommodate 
contents, with pocket inside the covers to receive folded oversized sheets.  Identify each binder on 
front and spine with the printed title "OPERATION AND MAINTENANCE MANUAL," Project 
name, and subject matter of contents. 

1.6 WARRANTIES 

A. Submittal Time:  Submit written warranties on request of Engineer for designated portions of the 
Work where commencement of warranties other than date of Substantial Completion is indicated. 

B. Organize warranty documents into an orderly sequence based on the table of contents of the Project 
Manual. 
1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness 

as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch paper. 
2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark tab to 

identify the product or installation.  Provide a typed description of the product or installation, 
including the name of the product and the name, address, and telephone number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," 
Project name, and name of Contractor. 

C. Provide additional copies of each warranty to include in operation and maintenance manuals. 
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PART 2 – PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of 
the surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or 
property or that might damage finished surfaces. 

PART 3 – EXECUTION 

3.1 DEMONSTRATION AND TRAINING 

A. Instruction:  Instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, and 
equipment not part of a system. 
1. Provide instructors experienced in operation and maintenance procedures. 
2. Provide instruction at mutually agreed-on times.  For equipment that requires seasonal 

operation, provide similar instruction at the start of each season. 
3. Schedule training with Owner, through Engineer, with at least 7 days advance notice. 
4. Coordinate instructors, including providing notification of dates, times, length of instruction, 

and course content. 

B. Program Structure:  Develop an instruction program that includes individual training modules for 
each system and equipment not part of a system, as required by individual Specification Sections.  
For each training module, develop a learning objective and teaching outline.  Include instruction for 
the following: 
1. System design and operational philosophy. 
2. Review of documentation. 
3. Operations. 
4. Adjustments. 
5. Troubleshooting. 
6. Maintenance. 
7. Repair. 

3.2 FINAL CLEANING 

A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply with 
local laws and ordinances and Federal and local environmental and antipollution regulations. 

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each 
surface or unit to condition expected in an average commercial building cleaning and maintenance 
program.  Comply with manufacturer's written instructions. 
1. Complete the following cleaning operations before requesting inspection for certification of 

Final Completion for entire Project: 
a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, 

including landscape development areas, of rubbish, waste material, litter, and other 
foreign substances. 

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other foreign 
deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface. 
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d. Remove tools, construction equipment, machinery, and surplus material from Project 
site. 

e. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of 
stains, films, and similar foreign substances.  Avoid disturbing natural weathering of 
exterior surfaces.  Restore reflective surfaces to their original condition. 

f. Remove labels that are not permanent. 
g. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  

Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that 
already show evidence of repair or restoration. 

h. Leave Project clean and ready for occupancy. 

C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or 
excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous materials 
into drainage systems.  Remove waste materials from Project site and dispose of lawfully. 

END OF SECTION 
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SECTION 116833 – OUTDOOR SPORTS EQUIPMENT  

PART 1 – GENERAL 

1.1 WORK INCLUDED  

A. Provide equipment and materials and do work necessary and construct or provide the following as 
indicated on the Drawings and as specified.  Work shall include but shall not be limited to:   
1. Tennis Equipment: 

a. Netting system. 
b. Windscreen. 

2. Portable Bleacher System 

1.2 SUBMITTALS 

A. Shop Drawings:  
1. Show application to project. 

B. Product Data:  Submit manufacturer’s product data and samples as noted for the following:  
1. Windscreen Fabric:  

a. 3 samples of screen material one square foot each. 
2. Tennis Net, posts, anchor.  
3. Portable Bleacher System 

a. Provide product cut sheet including dimensions, materials, installation, etc.  

C. Provide sealed structural drawings by the qualified professional engineer for backstops and 
windscreens.  

1.3 QUALITY ASSURANCE 

A. Installer of outdoor sports equipment the playing field shall be the same Contractor. All installed 
equipment shall be under the supervision of Owner’s groundskeeper.  

B. Welding: Qualify procedures and personnel according to AWS D1.1, “Structural Welding Code-
Steel,” and AWS D1.3, “Structural Welding Code – Sheet Steel.” 

1.4 WARRANTY 

A. General Warranty: Special warranties specified in this Section shall not deprive the Owner of other 
rights the Owner may have under other provisions of the Contract Documents and shall be in addition 
to, and run concurrent with, other warranties made by the Contractor under requirements of the 
Contract Documents.  

B. Special Warranties: 
1. Equipment: Written warranties, executed by the manufacturer of each piece of equipment 

specified agreeing to repair or replace equipment or components that fail in materials or 
workmanship with specified warranty period. 

2. Windscreen Warranty:  Minimum of 3 years. 
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PART 2 – PRODUCTS  

2.1 TENNIS EQUIPMENT 

A. Tennis Posts and ground sleeve: 3-1/2-inch OD Posts with net tightener, top pulley and ground sleeve 
by the following or approved equal. Removable or folding winder handle.   
1. Model No. 2201-20, PW Athletic. 
2. Model No. 63005, Sidewinder Net Post, Douglas. 
3. Model No. 41055, Palos Sports. 
4. Finish: Green, Powder Coated. 

B. Tennis Net: Heavy Duty Net, #36 Nylon, Weather resistant vinyl topped binding, vinyl coated cable, 
Nylon bindings on sides and bottom by the following or approved equal.  
1. Hercules Tennis Net, Model No. 20100, PW Athletic. 
2. Model TN-36, Douglas. 
3. Color: Black. 

C. Tennis Net Anchor Pin to be galvanized steel ground staple, bent. 

D. Center Strap:  Nylon, adjustable with snap hook. 

E. Supplier: 
1. PW Athletic Mfg. Co (800) 687-5768, www.pwathletic.com. 
2. Douglas Sport Nets and Equipment, (800) 553-8907, www.douglas-sports.com. 
3. Palos Sports, (800) 233-5484, www.palossports.com. 
4. Or approved equal. 

F. Tennis Windscreen:  
1. General: Vinyl Coated polyester panels, weather resistant, woven open mesh curtain, weight 

approximately 7.3 ounces per square yard. Borders: 1-1/2-inch wide reinforced band with brass 
grommets spaced 18 inches on center on all four sides, center reinforcement center fastening. 
Color: Manufacturers standard dark green or per owner. Attachment: Manufacturers standard 
self-locking tie wraps. Provide following or approved equal. Total height and width as shown 
on the Drawings. 

2. Products: 
a. 9-foot height Model 21404 with air vents, Carron Net. 
b. Air vents reinforced with webbing at edges. 
c. VCP Windscreen, Closed mesh, Douglas. 

3. Suppliers: 
a. Carron Net Co., (888) 289-6387, www.carronnet.com. 
b. Douglas Sport Nets and Equipment, (800) 553-8907, www.douglas-sports.com. 
c. MacGregor, (800) 527-7510. 
d. Or approved equal. 

G. Non-Elevated Bleachers (Tennis) 
1. 21’ Long x 3 row, non-elevated bleachers capable of seating at least 36 people each. 
2. Mid-aisle with handrail 
3. Anodized seat planks 
4. Double mill finish foot planks 
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5. Riser plank on all rows 
6. Aluminum frame system 
7. Supplier: 

a. National Recreation Systems, Inc., National Series, Deluxe Model 
b. Approved equal. 

8. Quantity:  
a. Green Sea Floyds HS - 4 total sets 
b. Conway HS - 2 total sets 
c. Carolina Forest HS - 2 total sets 

PART 3 – EXECUTION 

3.1 INSTALLATION 

A. General: Install in accordance with manufacturers recommendations and approved shop drawings. 

B. Tennis Equipment: 
1. Tennis Net System: 

a. Install per instructions of the manufacturer.  
b. Footing installation included. Review drawings for location and layout.  
c. Install one complete set for each tennis court. 

END OF SECTION 
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SECTION 260001 – ELECTRICAL 

PART 1 – GENERAL 

1.1 SCOPE OF WORK 

A. Provide all labor, material, tools, equipment, transportation, and services necessary for and incidental 
to completion of all electrical work as indicated on the Drawings and/or as specified herein. 

1.2 DRAWING USE AND INTERPRETATION 

A. The Drawings are diagrammatic and indicate the general arrangement of systems and equipment 
unless indicated otherwise by dimensions or details.  Exact equipment locations and raceway routing, 
etc. shall be governed by actual field conditions and/or instructions of the Engineer and/or Owner’s 
Representative. 

1.3 COMPLETE SYSTEMS 

A. General:  Furnish and install all materials as required for complete systems, including all parts 
obviously or reasonably incidental to a complete installation, whether specifically indicated or not.  
All systems shall be completely assembled, tested, adjusted and demonstrated to be ready for 
operation prior to Owner’s acceptance. 

B. Wiring:  The wiring specified and/or shown on the Drawings is for complete and workable systems.  
Any deviations from the wiring shown due to a particular manufacturer’s or subcontractor’s 
requirements shall be made at no cost to either the Contract or the Owner. 

1.4 CODES AND REGULATIONS 

A. General:  Comply with the latest recognized edition of the National Electrical Code (NEC) and all 
governing federal, state, and local laws, ordinances, codes, rules, and regulations.  Where the 
Contract Documents exceed these requirements, the Contract Documents shall govern.  In no case 
shall work be installed contrary to or below minimum legal standards. 

B. Utilities:  Comply with all applicable rules, restrictions, and requirements of the utility companies 
serving the project site/facilities. 

C. Non-Compliance:  Should any work be performed which is found not to comply with any of the 
above codes and regulations, provide all work and pay all costs necessary to correct the deficiencies. 

1.5 REFERENCE STANDARDS 

A. All latest published standards of the following associations/organizations shall be followed and 
applied where applicable as minimum requirements: 
1. (ADA), Americans with Disabilities Act. 
2. (ANSI), American National Standards Institute. 
3. (ASTM), American Society for Testing and Materials. 
4. (EPACT), National Energy Policy Act. 
5. (ETL), Electrical Testing Laboratory. 
6. (ICEA), Insulated Cable Engineers Association. 
7. (IEEE), Institute of Electrical and Electronic Engineers. 
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8. (IESNA), Illuminating Engineering Society of North America. 
9. (NBFU), National Board of Fire Underwriters. 
10. (NEMA), National Electrical Manufacturers Association. 
11. (NESC), National Electrical Safety Code. 
12. (NFPA), National Fire Protection Association. 
13. (UL), Underwriter’s Laboratories. 

1.6 PERMITS 

A. General:  Obtain and pay for any and all permits required by all applicable agencies, prior to 
commencing work. 

1.7 SUBMITTALS 

A. General:  Prepare and submit for approval, per the procedures set forth in Division 1, all submittals 
required by Division 1, this section, and by all other Contract Documents. 

B. Types:  Required submittals may include:  Schedule of Values; List of Subcontractors; Product Data; 
Shop Drawings; Samples; Test Reports; Certifications; Warranties; Maintenance Manuals; Record 
Drawings; and various administrative submittals. 

C. Number of Copies:  As indicated in Division 1, Division 26, or elsewhere in the Contract Documents. 
For quantities indicated in the Contract Documents or specification sections other than Division 26 
sections, increase number of copies by one to allow for the Engineer’s record copy.  Minimum 
number of copies per submittal:  three. 

D. Product Data:  Submit for all basic electrical equipment, devices, and materials to be used on the 
project.  Product data to consist of manufacturer’s standard catalog cuts, descriptive literature and/or 
diagrams, in 8-1/2-inch-by-11-inch format, and in sufficient detail so as to clearly indicate 
compliance with all specified requirements and standards.  Mark each copy to clearly indicate 
proposed product, options, finishes, etc. 

E. Shop Drawings:  Submit for all custom equipment and systems (e.g., panelboards) to be used on the 
project.  Shop Drawings to be newly prepared, specifically for this project, and shall include all 
information listed in the Shop Drawings submittal requirements in the respective specification 
section.  Include all pertinent information such as equipment/system identification, manufacturer, 
dimensions, nameplate data, sizes, capacities, types, materials, performance data, features, 
accessories, wiring diagrams, etc., in sufficient detail so as to clearly indicate compliance with all 
specified requirements and standards.  For control systems, provide computer generated control 
ladder diagrams specifically developed for this project (standard diagrams not acceptable). 

F. Maintenance Manuals:  Include operating and maintenance data in accordance with Division 1.  
Include all Product Data/Shop Drawing submittals as well as descriptions of function, normal 
operating characteristics and limitations, and manufacturer’s printed operating maintenance, trouble 
shooting, repair, adjustment, and emergency instructions, and complete replacement parts listing. 

G. Record Documents:  Prepare and submit in accordance with Division 1.  In addition to Division 1 
requirements, indicate actual installed locations for all equipment and devices, routing of major 
interior raceways, locations of all concealed and underground equipment and raceways, and all 
approved modifications to the Contract Documents, and deviations necessitated by field conditions 
and change orders. 
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1.8 QUALITY ASSURANCE 

A. Manufacturers’ Qualifications:  Not less than three years of experience in the actual production of the 
specified products. 

B. Installers’ Qualifications:  Firm with not less than five years of experience in the installation of 
electrical systems and equipment similar in scope and complexity to those required for this Project, 
and having successfully completed at least ten comparable scale projects. 

C. Incidental Work:  Excavation, backfill, painting, patching, welding, carpentry, mechanical work, 
concrete pads and the like related to or required for Division 26 work shall be performed by 
craftsman skilled in the appropriate trade, but shall be provided for under Division 26. 

1.9 INSPECTIONS 

A. General:  During and upon completion of the work, arrange and pay all associated costs for 
inspections of all electrical work installed under this contract, in accordance with the Conditions of 
the Contract. 

B. Inspections Required:  As per the laws and regulations of the local and/or state agencies having 
jurisdiction at the project site. 

C. Inspection Agency:  Approved by the local and/or state agencies having jurisdiction at the project 
site. 

D. Certificates:  Submit all required inspection certificates. 

E. Coordination:  Coordinate inspections with the local utility. 

1.10 DELIVERY STORAGE AND HANDLING 

A. Comply with Division 1 requirements. 

B. Packing and Shipping:  Deliver products in original, unopened packaging, properly identified with 
manufacturer’s identification, and compliance labels. 

C. Storage and Protection:  Comply with all manufacturer’s written recommendations. Store all products 
in a manner, which shall protect them from damage, weather, and entry of debris. 

D. Damaged Products:  Do not install damaged products.  Arrange for prompt replacement. 

PART 2 – PRODUCTS 

2.1 GENERAL 

A. Where Specified:  Materials and equipment shall be as specified herein and/or as indicated on the 
Drawings. 

B. General Requirements:  All materials and equipment shall be in accordance with the Contract 
Documents, and to the extent possible, standard products of the various manufacturers, except where 
special construction or performance features are called for.  All materials and equipment to be new, 
clean, undamaged, and free of defects and corrosion. 
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C. Acceptable Products:  The product of a specified or approved manufacturer will be acceptable only 
when that product complies with or is modified as necessary to comply with all requirements of the 
Contract Documents. 

D. Common Items:  Where more than one of any specific item is required, all shall be of the same type 
and manufacturer. 

E. UL Listing:  All electrical materials and equipment shall be Underwriters’ Laboratories (UL) listed 
and labeled where UL standards and listings exist for such materials or equipment. 

2.2 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Refer to the Conditions of the Contract and Division 1. 

2.3 SOIL MATERIALS 

A. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, crushed slag, or natural or crushed sand. 

B. Drainage Fill:  Washed, evenly graded mixture of crushed stone, or crushed or uncrushed gravel, with 
100 percent passing a 1-1/2-inch sieve and not more than 5 percent passing a No. 4 sieve. 

C. Backfill and Fill Materials:  Materials complying with ASTM D2487 soil classification groups GW, 
GP, GM, SM, SW, and SP, free of clay, rock, or gravel larger than 2 inches in any dimension, debris, 
waste, frozen materials, vegetable, and other deleterious matter. 

2.4 CONCRETE WORK 

A. Concrete: 
1. Minimum Strength:  3000 psi at 28 days. 
2. Aggregate:  3/4 inch aggregate. 
3. Cement:  588 #/cubic yard minimum, Type I or II. 
4. Slump:  4 inches maximum. 
5. Air:  5 to 7 percent. 

B. Reinforcing:  Grade 60 bars, sized as indicated, and 6 inches by 6 inches – W1.4 by W1.4 mesh and 
other reinforcing as indicated. 

C. Forms:  Wood, metal, or other approved materials constructed so as to withstand the forces of the 
newly placed concrete. 

D. Equipment Pads:  Minimum 4 inches thick indoor, 12 inches thick outdoor (with 9 inches below 
grade), with 1 inch by 45-degree chamfer on all top edges.  For on grade installations, provide 
12-inch layer of crushed stone beneath pad.  For pads to be placed on concrete floors, provide 
anchors into concrete floor. 
1. Comply with equipment manufacturer’s specifications and/or utility company requirements. 

2.5 RACEWAY SYSTEMS 

A. Raceway Sizing:  As required by the NEC (minimum) with oversized raceways as indicated and 
where required for ease of pulling cable.   
1. Minimum conduit size:  3/4 inch, unless indicated otherwise. 
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B. Raceway Types:  Rigid galvanized steel conduit, electrical metallic tubing (EMT), flexible steel 
conduit, liquid-tight flexible steel conduit and Schedule 40 heavywall and Schedule 80 extra-
heavywall rigid non-metallic (PVC) conduit conforming to applicable ANSI, NEMA and UL 
standards. 

C. Fittings:  All raceway fittings (except for rigid non-metallic conduit) to be steel or malleable iron and 
UL-listed for the intended application.  EMT fittings to be compression type. 

D. Outlet Boxes (Surface Mounted):  Cadmium plated cast or malleable iron. 

E. Pull and Junction Boxes, and Wireways:  Use as indicated and required.  Junction and pull boxes for 
general indoor use (dry locations) to be of galvanized code gauge steel construction, minimum 4-inch 
square by 1-1/2 inches deep with screw-on covers.  Wireways to be UL listed, sheet steel 
construction with screw-on covers.  For exterior and damp or wet indoor locations, use boxes and 
wireways approved for such use. 

F. Handholes:  Light-weight and high-strength, constructed of fiberglass reinforced polymer concrete, 
gray color, suitable for use at temperatures down to -50 DegF, and resistant to sunlight, weathering, 
chemicals and freeze-thaw cycles, with bolt-on cover (with standard logo indicating type of service), 
and designed for in-grade use in areas with light vehicular traffic (5,000-pound load over a 10-inch 
by 10-inch area).   
1. Acceptable Manufacturers:   

a. Quazite “Composolite.”  
b. Styles “PC” or “PG.” 

G. Pipe Sleeves:  Rigid steel conduit or iron pipe. 

H. Conduit Seals: For Cast-in-Place Concrete Applications:   
1. Acceptable Manufacturers:   

a. O-Z/Gedney Type “FSK.” 
b. Thunderline Corp. “Link Seal” with “Link Seal Wall Sleeve.”   

I. For Core Drilled and Pre-Cast Opening Applications:   
1. Acceptable Manufacturers:   

a. O-Z/Gedney Type “CSML.” 
b. Thunderline Corp. “Link Seal.” 

J. Pull Wires:  No. 14 AWG zinc-coated steel monofilament plastic line with 200-pound tensile 
strength. 

2.6 600 VOLT CLASS WIRE 

A. General:  All wire and cable shall be constructed in accordance with all applicable ICEA, NEMA and 
IEEE published standards, and shall be UL-listed and labeled.  Single-conductor, 98 percent 
conductivity, annealed, uncoated copper conductors with 600-volt rated type “THHN/THWN” 
insulation. 

B. Wire shall be annealed bare copper per ANSI/ASTM B3, UL 83, and Federal Specification JC-30A 
with 600 volt insulation, be stranded (except for #10 AWG and smaller may be solid), and be 
minimum size #12 AWG (except for control wiring and signal circuits). 



ELECTRICAL PAGE 6 OF 19 
 CHA PROJECT NO. 36108 
V:\ProjectSpecs\036108.000\Final\Tennis Only - Current\260001 Electrical - TENNIS.docx SECTION 260001 

C. Insulation:  Provide THHN/THWN insulation for all conductors except XHHW insulation may be 
used for conductors #4 and larger. 

D. Ampacity of conductors shall be rated for 75 DegC regardless of temperature of conductor insulation 
when combining circuits in one conduit.  Derate conductors and increase size per NEC when 
installing multiple circuits in a raceway, utilizing 75 DegC ampacity table. 

E. Connectors:  Nylon shell insulated metallic screw-on connectors for #14-10 AWG and bolted 
pressure or compression type lugs and connectors with insulating covers for #8 AWG and larger. 

2.7 WIRING DEVICES 

A. Receptacles (General Use):  125 volt, 20 amp, NEMA 5-20R, duplex type.   
1. Acceptable Manufacturers:  

a. Leviton. 
b. Arrow-Hart. 
c. Hubbell. 
d. Pass and Seymour. 

B. GFI Receptacles:  Ground fault circuit interrupter, feed-through, duplex type, 125 volt, 20 amp, 
NEMA 5-20R, with solid-state ground-fault sensing and 5 mA trip level.   
1. Acceptable Manufacturers:  

a. Leviton. 
b. Arrow-Hart. 
c. Hubbell. 
d. Pass and Seymour. 

C. Device Color:  Brown, unless directed otherwise.   

D. Cover plates (Exterior Locations):  Weatherproof cast aluminum.  Receptacles installed in damp or 
wet locations shall have an enclosure and cover that are weatherproof with the attachment plug 
inserted or removed per NEC 406.9. 

2.8 EQUIPMENT CONNECTIONS 

A. Materials as specified in this section, and as required. 

2.9 HANGERS AND SUPPORTS 

A. General: All hangers, supports, fasteners and hardware shall be zinc-coated or of equivalent corrosion 
resistance by treatment or inherent property, and shall be manufactured products designed for the 
application.  Products for outdoor use shall be hot dip galvanized. 

B. Types:  Hangers, straps, riser supports, clamps, U-channel, threaded rods, etc., as indicated and/or 
required. 

2.10 ELECTRICAL IDENTIFICATION 

A. Nameplates:  Three-layer laminated plastic with minimum 3/16-inch high white engraved characters 
on black background, and punched for mechanical fastening.  Fasteners: self-tapping stainless-steel 
screws or number 10-32 stainless steel machine screws with nuts and flat and lock washers.  Each 
nameplate on all panelboards and switchgear shall indicate the following: 
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1. Panel Name. 
2. Voltage, Phase, Number of Wires. 
3. Source. 

B. Underground Warning Tape:  6-inch wide polyethylene tape, permanently bright colored with 
continuous-printed legend indicating general type of underground line below and “CAUTION.”  
Colors as follows: 
1. Red – Electric. 
2. Orange – Communications. 

C. Marking Pens:  Permanent, waterproof, quick drying black ink.   
1. Acceptable Manufacturers:  

a. Sanford Fine Point “Sharpie.”  
b. Or equal. 

D. Wire Tags:  Vinyl or vinyl-cloth self-adhesive wraparound type indicating appropriate circuit 
number, etc. 

E. Arc Flash Panelboard Stickers:  Provide per NEC 110.16. 

2.11 ELECTRIC SERVICE 

A. Materials as specified elsewhere in this section and as required by the serving electric utility 
company. 

2.12 GROUNDING 

A. General:  Ground rods, conductors, clamps and connectors, etc., as required. 

B. Ground Rods:  Minimum 5/8-inch diameter by 10-foot long copper clad steel. 

C. Welded Connectors:  Exothermic process. 
2.13 

2.13 PANELBOARDS 

A. Types:  Two-row, bolt-on circuit breaker branch circuit panelboards, and circuit breaker. 

B. General:  Ratings, mains, mounting and complement of branch overcurrent protective devices as 
indicated below or on the Drawings. 

C. Short Circuit Ratings:  Minimum 10,000 amps for 208/120 volt panelboards and 14,000 amps for 
480/277 volt panelboards.  Provide panelboards with higher ratings as indicated or as required. 

D. Enclosures:  NEMA-1 for dry locations and NEMA 3R for wet locations (unless indicated otherwise).  
Provide galvanized steel rough-in box and cover with gray enamel finish Panel fronts are to have a 
door (circuit breakers) in door (circuit breakers & wiring gutters) in trim with concealed hinges and 
flush type tumbler lock.  All panels shall be keyed alike.  Doors in excess of 48 inches high shall be 
equipped with a three-point catch and vault handle with integral tumbler lock.  Panel shall be dead 
front, safety type and be multi-section as noted or as necessary to comply with NEC. 
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E. Bussing:  Full capacity copper, include solid copper ground bus, bonded to enclosure and solid 
copper neutral bus with lug for each branch circuit 

F. Acceptable Manufacturers:   
1. General Electric “A Series” and “Spectra Series.” 
2. Square D “NQOD,” “NEHB,” “I-Line,” and “QMB.” 
3. Cutler-Hammer “Pow-R-Line C.” 

G. Panelboard Schedules:  Refer to the schedules on the Drawings. 

2.14 CIRCUIT BREAKERS 

A. General:  Molded case with thermal and magnetic trips unless indicated otherwise.  Minimum 10,000 
amps interrupting capacity for 208V and 240V, 14,000 amps interrupting capacity for 480V and 
higher ratings as indicated or required. 

B. For Panelboard Mounting:  Bolt-on type. 

C. Breakers to be added to Existing Panelboards:  Same manufacturer, type, and interrupting rating as 
for the existing breakers in same panelboard. 

PART 3 – EXECUTION 

3.1 GENERAL 

A. The installation of all electrical work shall be in accordance with the intent of the Contract 
Documents as determined by the Engineer. 

B. Installation Requirements:  All materials and equipment shall be installed as recommended by the 
respective manufacturers, by mechanics experienced and skilled in their particular trade, in a neat and 
workmanlike manner, in accordance with the standards of the trade, and so as not to void any 
warranty or UL listing. 

C. Administration and Supervision:  All electrical work shall be performed under the Contractor’s direct 
supervision using sufficient and qualified personnel as necessary to complete the work in accordance 
with the progress schedule.  The Contractor shall assign one or more competent supervisors who shall 
have authority to accept and execute orders and instructions, and who shall cooperate with the other 
Contractors and subcontractors, the Engineer, and Owner in all matters to resolve conflicts and avoid 
delays. 

3.2 EXAMINATION 

A. Conditions Verification:  Examine the areas and conditions under which the work is to be performed, 
and identify any conditions detrimental to the proper and timely completion of the work.  Do not 
proceed until unsatisfactory conditions have been corrected. 

3.3 COORDINATION 

A. General:  Sequence, coordinate and integrate the installation of all electrical materials and equipment 
for efficient flow of work, in conjunction with the other trades.  Review to the Drawings for work of 
the other trades, and report and resolve any discovered discrepancies, prior to commencing work. 
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B. Cooperation:  Cooperate with the other Contractors and individual disciplines for placement, 
anchorage, and accomplishment of the work.  Resolve interferences between work of other 
disciplines or Contractors, prior to commencing installation. 

C. Chases, Slots, and Openings:  Arrange for chases, slots, and openings during the progress of 
construction as required to allow for installation of the electrical work. 

D. Supports and Sleeves:  Coordinate the installation of required supporting devices and sleeves to be set 
in poured-in-place concrete and other structural components as they are constructed. 

E. Obstacles and Interferences:  When installing equipment and raceways, provide offsets, fittings, 
accessories, and changes in elevation or location as necessary to avoid obstacles and interferences, 
per actual field conditions. 

F. Space Requirements:  Electrical equipment sizes indicated on the Drawings are generally based on 
specified manufacturer.  Verify that the proposed equipment will fit in the space indicated on the 
drawings.  Maintain clearances required by NEC. 

3.4 DIMENSIONS 

A. Building Dimensions:  For exact locations of building elements, refer to dimensioned drawings.  
However, field measurements take precedence over dimensioned drawings. 

B. Site Dimensions: Field measurements take precedence over scaled electrical site plans. 

C. Limiting Dimensions:  Equipment outlines shown on detail drawings of 1/4" = 1'-0" scale or larger 
and dimensions indicated on the Drawings are limiting dimensions.  Do not install equipment 
exceeding dimensions indicated by outlines on Drawings or equipment or arrangements that reduce 
indicated clearances. 

D. Establish the exact location of electrical equipment based on the actual field verified dimensions of 
equipment furnished. 

3.5 EQUIPMENT PROTECTION 

A. Protect all electrical equipment, and materials and work from the weather elements, paint, mortar, 
construction debris and damage until project is substantially complete.  Repair, replace, and clean all 
electrical work so affected. 

3.6 ELECTRICAL INSTALLATION - GENERAL 

A. Unfinished and Finished Areas:  For the purposes of these electrical specifications, “unfinished” 
areas shall include mechanical, electrical and telephone equipment rooms.  All other areas shall be 
considered “finished” spaces unless indicated or approved otherwise. 

B. In Unfinished Areas:  Raceways, equipment, and devices may be installed concealed or exposed 
unless indicated otherwise. 

C. In Finished Areas:  Conceal all raceway and flush mount all electrical boxes, equipment, and devices 
unless indicated or approved otherwise.  The space above suspended ceilings or behind furred spaces 
is considered outside finished areas and electrical materials installed within these areas are considered 
concealed. 
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D. Minimum Mounting Height:  Install exposed raceway and all other electrical equipment (e.g., 
lighting fixtures) with not less than 7 feet and 6 inches clear to finished floor unless indicated or 
approved otherwise, and excluding raceway and equipment mounted on walls. 

E. Dimensions and Clearances:  Field measure all dimensions and clearances affecting the installation of 
electrical work in relation to established datum, building openings and clearances, and work of other 
trades as construction progresses. 

F. Rough-In Locations:  Verify final locations for rough-ins with field measurements and requirements 
of actual equipment being installed. 

G. Door Swings:  Verify the swings of all doors before switch outlets or other electrical devices are 
installed.  If necessary, relocate devices so they are not obstructed by doors when doors are open. 

H. Ceiling Mounted Devices:  The locations indicated on the architectural reflected ceiling plans take 
precedence over the electrical documents, in the event of conflict. 

I. Install equipment according to manufacturer’s written instructions.  

J. Install equipment, conduit, cable tray, hangers, and supports to withstand seismic forces for the 
seismic zone of the installation. 

3.7 LAYOUT 

A. General:  Install electrical systems, materials and equipment level and plumb, and parallel and 
perpendicular to other building systems and components, where installed exposed. 

B. Serviceability:  Install electrical equipment and raceways, etc., to readily facilitate servicing, 
maintenance, and repair or replacement of components and so as to minimize interference with other 
equipment and installations. 

C. Clearances:  Prior to commencing work, verify that all electrical equipment will adequately fit and 
conform to the indicated and code required clearances in the spaces indicated on the Drawings.  If 
rearrangement is required, submit plan and elevation drawings or sketches indicating proposed 
rearrangement for the Engineer’s approval.  Do not rearrange without express written permission of 
the Engineer. 

D. Right-Of-Way:  When laying out electrical work, give priority in available space to steam and 
condensate lines, sanitary lines, drain lines, fire protection piping, and sheet metal duct work.  
Provide offsets as required to avoid conflicts.  Resolve all conflicts before commencing installation. 

3.8 MOUNTING HEIGHTS 

A. General: Indicated heights are measured from the center of the device outlet box to finished floor or 
grade, unless indicated otherwise.  Request instructions for mounting heights not indicated. 

3.9 HOLES, SLEEVES, AND OPENINGS 

A. General:  Provide all holes, sleeves, and openings required for the completion of Division 26 work 
and restore all surfaces damaged to match surrounding surfaces.  Maintain integrity of all fire and 
smoke rated barriers using approved firestopping systems.  When cutting holes or openings, or 
installing sleeves, do not cut, damage, or disturb structural elements or reinforcing steel unless 
approved in writing by the Project Structural Engineer. 
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B. Conduit Penetrations:  Size core drilled holes so that an annular space of not less than 1/4 inch and 
not more than 1 inch is left around the conduit.  When openings are cut in lieu of core drilled, provide 
sleeve in rough opening.  Size sleeves to provide and annular space of not less than 1/4 inch and not 
more than 1 inch around the conduit.  Patch around sleeve to match surrounding surfaces. 

3.10 CUTTING AND PATCHING 

A. General:  Provide all cutting, drilling, chasing, fitting, and patching necessary for accomplishing the 
work of Division 26, which includes any and all work necessary to: uncover work to provide for the 
installation of ill-timed work; remove and replace defective work and work not conforming to the 
requirements of the Contract Documents; and install equipment and materials in existing structures, 
in addition to that required during the normal course of construction. 

B. Comply with the cutting and patching requirements of Division 1. 

C. Building Structure:  Do not endanger the integrity of the building structure by cutting, drilling, or 
otherwise modifying any structural member without specific approval.  Do not proceed with any 
structural modifications without written permission of the Project Structural Engineer. 

D. Repairs:  Repair any and all damage to work of other trades caused by cutting and patching 
operations using skilled mechanics of the trades involved. 

3.11 WELDING 

A. General:  Where welding is required, such welding shall be performed in a skilled manner by 
certified welders.  Verify that welds are free from cracks, craters, undercuts, and strikes, weld spatter, 
and any other surface defects.  Clean and re-weld any welds deemed unacceptable in size or 
configuration.  Do not weld to structural steel without prior written permission from the Project 
Structural Engineer. 

3.12 UNDERGROUND ELECTRICAL WORK 

A. General:  Perform all excavating, trenching, backfilling, etc., as indicated or required for the 
installation of all underground electrical work.  Coordinate work with other trades and verify existing 
underground services and conditions. 

B. Conduit Burial Depth:  30 inches below finished grade or 6 inches below bottom of frost line, 
whichever is deeper, unless indicated otherwise.  All excavation and burial depths indicated are 
below finished grade. 

C. Excavating:  Do not excavate below required depth except as necessary for removal of unstable soil 
or when rock is encountered.  When rock is encountered, excavate 6 inches below the required depth 
and backfill with a minimum 6-inch layer of crushed stone or gravel between rock bearing surface 
and the electrical installation.  Stockpile satisfactory excavated materials where directed until 
required for backfilling.  Remove and legally dispose of excess excavated materials and materials not 
suitable for backfill use.  Shore and brace as required for stability of excavation.  Remove shoring 
and bracing when no longer required.  Where sheeting is allowed to remain, cut top of sheeting off at 
an elevation of 30 inches below finished grade. 

D. Protection:  Protect structures, utilities, sidewalks, pavements, and other facilities from damage 
caused by settlement, lateral movement, undermining, washout, and other hazards created by 
excavations. 
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E. Existing Utilities:  Remove existing electrical and other utility lines so indicated.  Where existing 
utilities, which are to remain, exist within areas of excavation, locate such utilities and support and 
protect during excavation operations. 

F. Trenching:  Cut all trenches neatly and uniformly and so as to provide ample working room and at 
least six inches clearance on both sides of raceways, etc., unless otherwise noted.  Take necessary 
precautions when working near existing underground utilities, and coordinate with the installation of 
concurrent utilities by other trades.  Unless indicated otherwise, pitch all electrical conduit runs 
downward away from buildings, manholes, and pad mounted equipment.  Excavate trenches to depth 
indicated or required.  Limit length of open trench to that in which installations can be made and 
trenches backfilled within the same day. 

G. Sand Envelope:  Install a minimum envelope of 3 inches (top, bottom, and sides: 3 inches each) of 
fine grain sand around all electrical cables and conduits installed below grade unless indicated 
otherwise. 

H. Preparation for Backfilling:  Backfill excavations as promptly as work permits but not until 
completion of inspection, testing, approvals, and recording of underground utility locations.  Prior to 
backfilling, remove all concrete form work, shoring, bracing, trash, and debris. 

I. Backfilling:  Use only approved materials free from boulders, sharp objects, and other unsuitable 
materials.  Match the final elevations and materials of areas affected by electrical excavating, 
trenching, and backfilling.  Replace conduit and cables damaged by improper backfilling.  Replace 
surface materials to match existing surface materials if no other utility or site work is being done in 
area.  Place specified soil materials in 4- to 8-inch layers to required subgrade elevations for area 
classifications as follows: 
1. Under Sidewalks:  Use combination of subbase materials and excavated or borrowed materials. 
2. Under Building Slabs:  Use drainage fill materials. 
3. Under Piping and Equipment:  Use subbase materials where required over rock bearing 

surfaces and for correction of unauthorized excavation. 
4. For Raceways Less than 30 inches below Surface of Paved Areas or Roadways:  Provide 4-inch 

thick concrete base slab support.  After raceway installation, provide 4-inch thick concrete 
encasement (sides and top) prior to backfilling and placement of roadway subbase.  Refer to 
Contract Documents for Conduit Encased in Concrete Details. 

J. Backfill Placement:  Place backfill and fill materials in layers of not more than 8 inches in loose 
depth for material compacted by heavy equipment and not more than 4 inches in loose depth for 
material compacted by hand-operated tampers.  Before compaction, moisten or aerate each layer as 
necessary to provide optimum moisture content.  Compact each layer to required percentage of 
maximum dry density or relative dry density for each area classification specified below.  Do not 
place backfill or fill material on surfaces that are muddy, frozen, or contain frost or ice.  Place 
backfill and fill materials evenly adjacent to structures, piping, and equipment to required elevations.  
Prevent displacement of raceways and equipment by carrying material uniformly around them to 
approximately same elevation in each lift. 

K. Compaction:  Control soil compaction during construction, providing minimum percentage of density 
specified for each area classification indicated below. 

L. Percentage of Maximum Density Requirements:  Compact soil to not less than the following 
percentages of maximum density for soils, which exhibit a well-defined, moisture-density 
relationship (cohesive soils), determined in accordance with ASTM D1557 and not less than the 
following percentages of relative density, determined in accordance with ASTM D2049, for soils, 
which will not exhibit a well-defined moisture-density relationship (cohesionless soils). 
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1. Areas under Structures, Building Slabs and Steps, Pavements:  Compact top 12 inches of 
subgrade and each layer of backfill or fill material to 90 percent maximum density for cohesive 
materials and 95 percent relative density for cohesionless materials. 

2. Areas Under Walkways:  Compact top 6 inches of subgrade and each layer of backfill or fill 
material to 90 percent maximum density for cohesive materials and 95 percent relative density 
for cohesionless materials. 

3. Other Areas:  Compact top 6 inches of subgrade and each layer of backfill or fill material to 
85 percent maximum density for cohesive materials and 90 percent relative density for 
cohesionless materials. 

M. Moisture Control:  Where subgrade or layer of soil material must be moisture conditioned before 
compaction, uniformly apply water.  Apply water in minimum quantity necessary to achieve required 
moisture content and to prevent water appearing on surface during, or subsequent to, compaction 
operations. 

N. Subsidence:  Where subsidence occurs at electrical installation excavations during the period 
12 months after Substantial Completion, remove surface treatment (i.e., pavement, lawn, or other 
finish), add backfill material, compact to specified conditions, and replace surface treatment.  Restore 
appearance, quality, and condition of surface or finish to match adjacent areas. 

3.13 CONCRETE WORK 

A. General:  All concrete shall be prepared from approved materials and poured on clean, stable 
surfaces. 

B. Exterior Base Surfaces:  12-inch layer of crushed stone over well-consolidated, stable, undisturbed 
soil.  Where the underlying soil contains excess organic material, trash or voids, or fails to provide 
solid bearing for any other reason, excavate to the depth required for solid bearing and re-establish 
the required elevation with approved granular materials. 

C. Finishing:  Trowel all exposed surfaces smooth. Round-off or chamfer all exposed edges. 

D. Curing:  Beginning immediately after placement, protect concrete from premature drying, excessive 
hot or cold temperatures, and mechanical injury.  Maintain minimal moisture loss at relatively 
constant temperature throughout period necessary for hydration of cement and hardening of concrete. 

3.14 ELECTRICAL DEMOLITION 

A. General:  Provide electrical demolition work as indicated and as required for removal and/or 
abandonment of systems, equipment, devices, etc., made obsolete by this Project and as required for 
demolition and remodeling by the other trades. 

B. Existing Conditions:  In general, existing electrical systems, equipment, and devices are not shown on 
the Drawings unless pertinent to the demolition and/or remodeling work.  Existing electrical 
conditions, where indicated, are based on casual field observations and must be verified.  Report any 
discrepancies to the Engineer before disturbing the existing installation. 

C. Examination:  Prior to bidding, examine the site to determine all actual observable conditions.  No 
additional compensation will be granted on account of extra work made necessary by the 
Contractor’s failure to investigate such existing conditions. 

D. Scheduling and Phasing:  Coordinate demolition and changeover work with the other trades involved 
and with the Owner’s Representative. 
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E. Protection of Adjacent Materials:  During execution of demolition work, primary consideration shall 
be given to protecting from damage, the building structure, furnishings, finishes, and the like, which 
are not specifically indicated to be removed.  Existing items or surfaces to remain, which are 
damaged as a result of this work, shall be refinished, repaired, or replaced to the satisfaction of the 
Owner at the Contractor’s expense. 

F. Patching:  When electrical materials are removed, patch and finish walls, surfaces, etc., to match 
surrounding surfaces.  Provide blank coverplates as required, etc.  Materials used for patching shall 
be in conformance with the applicable sections of the Project Manual.  Where materials are not 
specifically described, but required for proper completion of the Work, they shall be as selected by 
the Contractor subject to approval of the Engineer. 

G. Inspection:  Before commencing demolition work, carefully inspect the project site and become 
familiar with existing systems and conditions. 

H. Items To Be Salvaged:  Verify with the Owner, all systems, materials, and equipment which are to be 
salvaged and those which must be removed.  The Owner reserves the right to salvage any or all 
existing electrical materials and equipment at the project site. 

I. Disconnections:  Disconnect all electrical devices and equipment as indicated and required.  
Disconnect electrical connections to mechanical and other equipment being removed by other trades. 

J. Wiring Removals:  Where existing electrical devices or equipment are indicated to be removed, 
remove all associated wiring.  Remove all abandoned or dead wiring back to source. 

K. Raceway Removals:  Remove all abandoned raceways, boxes, supports, etc., where exposed and 
where they interfere with new work of any trade.  Cut conduits flush with walls and floors, and cap. 

L. Existing Electrical Work to Remain:  Protect and maintain access to existing electrical work, which 
must remain.  Reinstall existing electrical work disturbed. 

M. Reconnections:  Where electrical work in adjoining areas, or electrical work indicated to remain, 
becomes disconnected or affected by demolition work, reconnect circuits, etc., as required to restore 
original operation.  Restoration work to comply with requirements for new work. 

N. Existing Electrical Work to be Relocated:  Disconnect, remove, reinstall and reconnect existing 
devices and equipment indicated to be relocated and where required to accommodate remodeling or 
new construction.  Extend existing installations as required.  Materials and methods used for 
relocations and extensions to conform to requirements for new work. 

O. Shutdowns:  All shutdowns to existing electrical services to be scheduled and approved, in writing, 
by the Owner’s Representative. 

3.15 RACEWAY SYSTEMS 

A. Raceway Types:  Unless indicated otherwise, use raceway types as follows: 
1. Outdoors, Below Grade:  (Minimum 1 inch size).  Schedule 40 rigid non-metallic conduit.  

Stub up using rigid galvanized steel elbows. 
2. Outdoors, Exposed:  Rigid galvanized steel conduit. 
3. Liquid-Tight Flexible Steel Conduit:  Use where flexible steel conduit connections are required 

in damp, wet, or oily locations, and for final connections to all motors and similar equipment. 
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B. Raceway Routing:  As required by job conditions unless specific routes or dimensioned positions are 
indicated on the Drawings.  Install tight to slabs, beams, and joists wherever possible.  Route exposed 
conduit, and conduit installed above ceilings, parallel or perpendicular to walls ceilings and structural 
members.  Install to maintain minimum headroom and to present a neat appearance.  Run parallel 
raceways together with bends made from same center line.  Verify exact locations of all raceways, 
pull boxes, and junction boxes.  Resolve any conflicts before installation. 

C. Raceway Installation:  Cut conduit ends square using saw or pipecutter and ream each cut end 
smooth.  Carefully make all conduit bends and offsets so that the inside diameter of pipe is not 
reduced.  Make bends so that legs are in the same plane.  Make offsets so that legs are in the same 
plane and parallel.  Protect stub-ups from damage, and carefully rebend when necessary. 

D. Fittings:  Make up all raceway fittings tight so that final installation of raceway, fittings and 
enclosures constitutes a firm mechanical assembly and a continuous electrical conductor.  Where 
required, provide bonding jumpers to assure electrical continuity. 

E. Protection:  Protect all raceways, enclosures, and equipment during construction to prevent entry of 
concrete, debris and other foreign matter.  Free clogged conduits of all obstructions, or replace, prior 
to pulling wire.  Do not pull wire within buildings until buildings are completely enclosed. 

F. Boxes:  Install all outlet, pull, and junction boxes rigidly, plumb, and level.  Support and secure boxes 
independently from conduits terminating at box.  Install all boxes so as to be accessible and so that 
covers may be easily removed. 

G. Handholes:  Provide as indicated, installed plumb and level.  Where not indicated, install every 
200 feet at a minimum. 

H. Conduit Seals:  Install conduit seal for each conduit penetrating an exterior building wall below grade 
(unless penetration is below lowest building floor slab) and elsewhere as indicated, and so as to 
achieve a sealed watertight installation. 

I. Pull Strings:  Provide pull strings in all spare conduits. 

3.16 CONDUCTORS - 600 VOLT AND BELOW 

A. Minimum Conductor Size:  All branch circuit wiring shall be minimum #12 AWG.  All control 
circuit wiring shall be minimum #14 AWG unless indicated otherwise.  Provide larger sizes as 
indicated or required. 

B. Branch Circuit Conductor Sizes:  Provide branch circuit conductor sizes as indicated on the 
panelboard schedules, plans, or elsewhere.  Neutral conductor size to match phase conductors unless 
indicated otherwise.  Provide branch circuit switch legs and travelers as required for the switching 
indicated. 

C. Equipment Grounding Conductor Required:  For each branch circuit and feeder run, provide an 
equipment grounding conductor for continuous length of run, sized per NEC 250-122 (minimum), 
larger if so indicated. 

D. Feeders:  Provide feeder conductor sizes and quantities as indicated. 

E. In Raceway:  Install all wiring in conduit or other specified raceway unless indicated otherwise. 

F. Terminations:  Furnish and install terminations including lugs (if necessary) to make all electrical 
connections indicated or required.  Make connections and terminations for all stranded AWG 
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conductors using crimp, clamp, or box-type connectors and terminators.  Enclose all strands of 
stranded conductors in connectors, and lugs. 

G. Color:  Conductors #10 and smaller shall be factory color-coded by integral pigmentation with a 
separate color for each phase and neutral.  #8 and larger shall have stripes, bands, hash marks, or 
color pressure-sensitive plastic tape.  Color code all branch circuit and feeder conductors as follows: 

 

1. 208/120 Volts: 
 

 PHASE COLOR 
 A Black 
 B Red 
 C Blue 
 Neutral White 

 

 

2. Equipment Grounding Conductors:  Green 

H. Phase Arrangement:  Arrange phases in all electrical equipment as follows: 
1. A, B, C:  Front to Rear. 
2. A, B, C:  Top to Bottom. 
3. A, B, C:  Left to Right when facing established front of equipment. 

3.17 EQUIPMENT CONNECTIONS 

A. Connect complete, all equipment requiring electrical connections, furnished as part of this Contract or 
by others unless indicated otherwise. 

B. Equipment Variations:  Note that equipment sizes and capacities as shown on the Contract 
Documents are for bidding purposes and as such may not be the exact unit actually furnished.  
Contractor shall anticipate minor variations in equipment and shall include in his Bid all costs 
required to properly connect the equipment actually furnished. 

C. Verification:  Obtain and review shop drawings, product data, and manufacturer’s instructions for 
equipment furnished by others.  Examine actual equipment to verify proper connection locations and 
requirements. 

D. Coordination:  Sequence electrical rough-in and final connections to coordinate with installation and 
start-up schedule and work by other trades. 

E. Rough-In:  Provide all required conduit, boxes, fittings, wire, connectors, miscellaneous accessories, 
etc., as necessary to rough in and make final connections to all equipment requiring electrical 
connections.  In general, motors and equipment shall be wired in conduit to a junction box (or safety 
switch) near the unit, and from there to the unit in flexible metal or liquid-tight flexible steel conduit. 

F. Connections:  Provide properly sized overload and short circuit protection for all equipment 
connected, whether furnished under this Contract or by others.  Verify proper connections with 
manufacturer’s published diagrams and comply with same.  Verify that equipment is ready for 
electrical connections, wiring, and energization prior to performing same. 

G. Control Wiring:  Provide all control wiring to remote devices or equipment as indicated or required.  
Modify equipment control wiring, install or disconnect jumpers, etc., as required. 
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3.18 HANGERS AND SUPPORTS 

A. General:  Rigidly support and secure all electrical materials, raceway, and equipment to building 
structure using hangers, supports, and fasteners, suitable for the use, materials and loads encountered. 
Provide all necessary hardware. 

B. Overhead Mounting:  Attach overhead mounted equipment to structural framework or supporting 
metal framework.  Do not make attachments to steel roofing, steel flooring, or ceiling mineral tile. 

C. Wall Mounting:  Support wall mounted equipment by masonry, concrete block, metal framing, or 
sub-framing. 

D. Exterior Walls:  Mount all electrical equipment located on the interior of exterior building walls at 
least 1 inch away from wall surface using suitable spacers. 

E. Structural Members:  Do not cut, drill, or weld any structural member. 

F. Independent Support:  Do not support electrical materials or equipment from other equipment, piping, 
ductwork, or supports for same. 

G. Temporary Conditions:  Do not attach to or support electrical work from removable or knockout 
panels or temporary walls or partitions. 

H. Raceway Supports:  Rigidly support all raceway with maximum spacings per NEC and so as to 
prevent distortion of alignment during pulling operation.  Use approved hangers, clamps, and straps 
for individual runs.  Do not use perforated straps or tie wires.  Where multiple parallel raceways are 
run together, use trapeze type hanger arrangement made from U-channel and accessories, suspended 
by threaded rods, and allow at least 25 percent spare capacity for future installation of additional 
raceways.  Rigidly anchor vertical conduits serving floor-mounted or “island” type equipment 
mounted away from walls with metal bracket or rigid steel conduit extension secured to floor. 

I. Miscellaneous Supports:  Provide any additional structural support steel brackets, angles, fasteners, 
and hardware as required to adequately support all electrical materials and equipment. 

J. Seismic restraints and supports:  Provide as indicated and/or as required per seismic zone indicated. 

3.19 ELECTRICAL IDENTIFICATION 

A. General:  Locate nameplate, marking, or other identification means on outside of equipment or box 
front covers when above ceilings and when in mechanical or electrical equipment rooms or other 
unfinished areas, and on inside of front cover when in finished rooms/areas.  Use Contract Document 
designations for identification unless indicated otherwise. 

B. Nameplates:  Provide nameplate engraved with equipment designation for each safety switch, 
panelboard, transformer, motor starter, and all other electrical cabinets, etc. 

C. Underground Warning Tape:  During trench backfilling for each underground electrical, telephone, 
signal, and communications line, provide a continuous underground warning tape located directly 
above line at 6 to 8 inches below finished grade. 

D. Marking Pen Labeling:  Mark each junction and pull box indicating source designation and circuit 
number(s) for the enclosed conductors. 
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E. Wire Tags:  For power circuits, apply wire tag indicating appropriate circuit or feeder number to each 
conductor present in distribution panel and panelboard gutters, and to each conductor in pull and 
junction boxes where more than one feeder or multi-wire branch circuit is present.  Where only a 
single feeder or multi-wire branch circuit is present, box cover labeling and conductor color coding is 
sufficient.  For control, communications, and signal circuits, apply wire tag indicating circuit or 
termination number at all terminations and at all intermediate locations and boxes where more than 
one circuit is present. 

F. Panelboard Circuit Directories:  At completion of project, accurately complete each panelboard 
circuit directory card, identifying load served or “spare” or “space” for each circuit pole.  When 
modifying, adding or deleting circuits at an existing panelboard, update the existing (or provide new) 
circuit directory card to accurately reflect final conditions. 

G. Abandoned Equipment:  Label all abandon equipment as “Abandon as of             .”  For conduits and 
conductors, include opposite end location. 

3.20 ELECTRIC SERVICE 

A. General:  Arrange with the local electric utility company and pay all associated costs for providing 
temporary electric service (if required) and permanent electric service for the project as indicated and 
required.  Comply with and coordinate all requirements of the utility company. 

B. Grounding:  Provide grounding electrode system for the service per the NEC and utility company 
requirements. 

3.21 GROUNDING 

A. General:  Provide all system and equipment grounding as indicated and required by the NEC. 

B. Equipment Grounding:  Provide a green equipment grounding conductor, sized per NEC 250-122 
(larger if so indicated), with each feeder and branch circuit run. 

C. Provide exothermic welded connections where indicated. 

3.22 PANELBOARDS 

A. Secure rough-in boxes to building structure or steel framing, independent of conduits.  Install with 
top of cabinet at 7 feet 0 inches above floor but with minimum 8-inch clearance above floor unless so 
doing would exceed maximum 6-foot 6-inch disconnect height allowed by NEC. 

B. Cover all unused overcurrent protective device spaces. 

3.23 CHECKOUT, TESTING, AND ADJUSTING 

A. General:  Provide testing equipment, materials, instruments, and personnel to perform all test 
procedures and adjustments required by the Contract Documents and/or deemed necessary by the 
Engineer to establish proper performance and installation of electrical systems and equipment.  All 
test instruments to be accurately calibrated and in good working order. 

B. Scheduling:  Schedule tests at least three days in advance, and so as to allow Engineer and Owner 
representative(s) to witness the test, unless directed otherwise.  Do not schedule tests until the system 
installation is complete and fully operational unless indicated or directed otherwise. 
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C. Manufacturer’s Authorized Representatives: For all new and modified systems and equipment, 
arrange and pay for the services of the manufacturer’s authorized representative(s) to be present at 
time of equipment or system start-up, to supervise the start-up, and to conduct and/or certify all 
required testing and adjusting. 

D. Test Reports:  Submit test reports neatly typewritten on 8-1/2-inch-by-11-inch sheets indicating 
system or equipment being tested, methodology of testing, date, and time of test, witnesses of test, 
and test results.  Submit test reports in three (3) copies to the Engineer for review within five (5) days 
after test is performed, and include a copy with the appropriate operation and maintenance data. 

E. Correction/Replacement:  After testing, correct any deficiencies, and replace materials and equipment 
shown to be defective or unable to perform at design or rated capacity.  Retest without additional cost 
to the Owner or Contract.  Submit finalization report indicating corrective measures taken and 
satisfactory results of retest. 

3.24 SYSTEMS DEMONSTRATION 

A. Instruct the Owner’s representative(s) in the start-up, operation, and maintenance of all electrical 
systems and equipment in accordance with Division 1 and as requested by the Owner’s 
Representative. 

3.25 CLEANING AND TOUCH-UP PAINTING 

A. Perform cleaning required by Division 1. 

B. General:  Periodically remove from the project site, all waste, rubbish, and construction debris 
accumulated from construction operations, and maintain order.  The premises shall be left clean and 
free of any debris and unused construction materials prior to final acceptance. 

C. Electrical Equipment:  Remove all dust, dirt, debris, mortar, wire scraps, rust, and other foreign 
materials from the interior and exterior of all electrical equipment and enclosures, and wipe down.  
Clean accessible current carrying elements and insulators prior to energizing. 

D. Touch-Up Painting:  Restore and refinish to original condition, all surfaces of electrical equipment 
scratched, marred, and/or dented during shipping, handling, or installation.  Remove all rust, and 
prime and paint as recommended by the manufacturer. 

END OF SECTION 
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SECTION 265668 – EXTERIOR ATHLETIC LIGHTING 

PART 1 – GENERAL 
 
1.1 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 lighting system performance and design standards 
for Horry County Schools using an LED Lighting source.  The manufacturer / contractor shall supply 
lighting equipment to meet or exceed the standards set forth in these specifications.  

 
C. The following specification describes a Musco “Green” LED Sports Lighting System.  The Musco 

LED Light-Structure Green™ System was selected as the basis-of-design for this project.  As such, 
Musco Lighting, Inc. is an approved manufacturer for this project.  Other manufacturers as listed in 
the approved system section of this specification are also approved for this project.  The selection of 
Musco as the basis-of-design is not intended to indicate that Musco is the preferred manufacturer, but 
was done to allow a design to be prepared and to set the standard of quality for the project.  It is 
understood that other approved manufacturers may require different quantities of fixtures, in total and 
per pole, as well as other subtle differences that make a generic design that is applicable to all 
manufacturers impossible to achieve.  Sports lighting equipment by the named manufacturers that 
meets the intent and quality standards of this specification will receive full consideration during 
Contractor submittal reviews. 
 

D. The sports lighting will be for the following venues: 
1. Tennis – Carolina Forest High School. 

a. Scope –provide 4 poles/fixtures, provide controls and monitoring.  
2. Tennis – Green Sea Floyds High School. 

a. Scope – provide 6 poles/fixtures, provide controls and monitoring.  
3. Tennis – Conway High School 

a. Scope – retrofit 5 existing light poles with LED fixtures, relocate one existing pole and 
retrofit with LED fixtures, reuse existing lighting controls.  
 

E. The primary goals of this sports lighting project are:  
1. Guaranteed Light Levels: Selection of appropriate light levels impact the safety of the players 

and the enjoyment of spectators; therefore, light levels are guaranteed to not drop below 
specified target values for a period of 25 years.  

2. Environmental Light Control: It is the primary goal of this project to minimize spill light to 
adjoining properties and glare to the players, spectators and neighbors. The LED design should 
provide better control than a good HID design. 

3. Life-cycle Cost: In order to reduce the operating budget, the preferred lighting system shall be 
energy efficient and cost effective to operate.  All maintenance costs shall be eliminated for the 
duration of the warranty.  

4. Control and Monitoring: To allow for optimized use of labor resources and avoid unneeded 
operation of the facility, customer requires a remote on/off control system for the lighting 
system. Fields should be proactively monitored to detect luminaire outages over a 25-year life 
cycle.  All communication and monitoring costs for 25-year period shall be included in the bid.  
 

F. All lighting designs shall comply with local codes and ordnances. 
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1.2 LIGHTING PERFORMANCE 
 

A. Illumination Levels and Design Factors:  Playing surfaces shall be lit to an average target 
illumination level and uniformity as specified in the chart below. Lighting calculations shall be 
developed and field measurements taken on the grid spacing with the minimum number of grid points 
specified below. Appropriate light loss factors shall be applied and submitted for the basis of design. 
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). Illumination levels shall 
not to drop below desired target values in accordance to IES RP-6-15, Page 2, Maintained Average 
Illuminance and shall be guaranteed for the full warranty period. 

 

Area of Lighting 
Average Target 

Illumination 
Levels 

Maximum to 
Minimum 

Uniformity Ratio 
Grid Points Grid Spacing 

Tennis 50 2:1 Varies 20’ x 20’ 

B. Hours of usage:  Designs shall be based on the following hours of usage 
 

Area of Lighting Annual Usage Hours 25 year Usage Hours 
Tennis 400 10,000 

 
C. Color:  The lighting system shall have a minimum color temperature of 5700K and a CRI of 75. 

 
D. Mounting Heights:   To ensure proper aiming angles for reduced glare and to provide better 

playability, minimum mounting heights shall be as indicated on the plans.  Higher mounting heights 
may be required based on photometric report and ability to ensure the top of the field angle is a 
minimum of 10 degrees below horizontal.  

 
1.3 ENVIRONMENTAL LIGHT CONTROL 

 
A. Light Control Luminaires: All luminaires shall utilize spill light and glare control devices including, 

but not limited to, internal shields, louvers and external shields. No symmetrical beam patterns are 
accepted. 
 

B. Glare Control: Maximum candela at a distance of 150’ should be better than that of a comparable 
HID design. These values are defined for typical sports fields listed below. 

 
C. Spill Scans: Spill scans must be submitted indicating the amount of horizontal and vertical 

footcandles at a distance of 150’ from the field or at the property boundary, whichever is less. Light 
levels shall be taken at 30-foot intervals along the boundary line. Readings shall be taken with the 
meter orientation at both horizontal and aimed towards the most intense bank of lights. Illumination 
level shall be measured in accordance with the IESNA LM-5-04 after 1 hour warm up.  
 

D. The first page of a photometric report for all luminaire types proposed showing horizontal and 
vertical axial candle power shall be provided to demonstrate the capability of achieving the specified 
performance. Reports shall be certified by a qualified independent testing laboratory with a minimum 
of five years experience or by a manufacturer’s laboratory with a current accreditation under the 
National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products. A 
summary of the horizontal and vertical aiming angles for each luminaire shall be included with the 
photometric report. 
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1.4 LIFE-CYCLE COSTS 
 
A. Manufacturer shall submit a 25-year life cycle cost calculation as outlined in the required submittal 

information. 
 

B. Preventative and Spot Maintenance: Manufacturer shall provide all preventative and spot 
maintenance, including parts and labor for 25 years from the date of equipment shipment. Individual 
outages shall be repaired when the usage of any field is materially impacted. Owner agrees to check 
fuses in the event of a luminaire outage. 

PART 2 – PRODUCTS 
 
2.1 SPORTS LIGHTING SYSTEM CONSTRUCTION 

 
A. Manufacturing Requirements: All components shall be designed and manufactured as a system. All 

luminaires, wire harnesses, drivers and other enclosures shall be factory assembled, aimed, wired and 
tested. 
 

B. 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 cross-arms, pole, or 
electrical components enclosure. 

 
C. System Description: Lighting system shall consist of the following:  

1. Galvanized steel poles and cross-arm assembly.   
2. Non-approved pole technology:  

a. Square static cast concrete poles will not be accepted.   
b. Direct bury steel poles which utilize the extended portion of the steel shaft for their 

foundation will not be accepted due to potential for internal and external corrosive reaction 
to the soils and long-term performance concerns.  

3. Lighting systems shall use concrete foundations. See Section 2.3 for details.  
a. For a foundation using a pre-stressed concrete base embedded in concrete backfill the 

concrete shall be air-entrained and have a minimum compressive design strength at 28 days 
of 3,000 PSI. 3,000 PSI concrete specified for early pole erection, actual required minimum 
allowable concrete strength is 1,000 PSI. All piers and concrete backfill must bear on and 
against firm undisturbed soil. 

b. For anchor bolt foundations or foundations using a pre-stressed concrete base in a 
suspended pier or reinforced pier design pole erection may occur after 7 days. Or after a 
concrete sample from the same batch achieves a certain strength. 

4. Manufacturer will supply all drivers and supporting electrical equipment  
a. Remote drivers and supporting electrical equipment shall be mounted approximately 10 feet 

above grade in aluminum enclosures. The enclosures shall be touch-safe and include drivers 
and fusing with indicator lights on fuses to notify when a fuse is to be replaced for each 
luminaire. Disconnect per circuit for each pole structure will be located in the enclosure.  

5. Manufacturer shall provide surge protection at the pole equal to or greater than 40 kA for each 
line to ground (Common Mode) as recommended by IEEE C62.41.2_2002. 
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6. Wire harness complete with an abrasion protection sleeve, strain relief and plug-in connections 
for fast, trouble-free installation. 

7. All luminaires, visors, and cross-arm assemblies shall withstand 150 mph winds and maintain 
luminaire aiming alignment. 

8. Control cabinet to provide remote on-off control and monitoring of the lighting system. See 
Section 2.4 for further details.  

9. Manufacturer shall provide lightning grounding as defined by NFPA 780 and be UL Listed per 
UL 96 and UL 96A. 
a. Integrated grounding via concrete encased electrode grounding system.  
b. If grounding is not integrated into the structure, the manufacturer 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 minimum size of 
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. 
 

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

2.2 ELECTRICAL 
 
A. Electric Power Requirements for the Sports Lighting Equipment: 

1. Electric power: 240 Volt, 1 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.  
 

2.3 STRUCTURAL PARAMETERS 
 
A. Wind Loads:  Wind loads shall be based on the 2015 International Building Code.  Wind loads to be 

calculated using ASCE 7-10, an ultimate design wind speed of 115 and exposure category C. 
B. Pole Structural Design:  The stress analysis and safety factor of the poles shall conform to 2013 

AASHTO Standard Specification for Structural Supports for Highway Signs, Luminaires, and Traffic 
Signals (LTS-6). 

C. Foundation Design:  The foundation design shall be based on soil parameters as outlined in the 
geotechnical report.  

D. Foundation Drawings: Project specific foundation drawings stamped by a registered engineer in the 
state where the project is located are required. The foundation drawings must list the moment, shear 
(horizontal) force, and axial (vertical) force at ground level for each pole.  

E. Confirm that the existing poles to be reused or relocated are structurally capable of accepting the 
proposed LED fixtures.  
 

2.4 CONTROL (Carolina forest and Green Sea Floyds) 
 
A. Instant On/Off Capabilities:  System shall provide for instant on/off of luminaires. 

 
B. Lighting contactor cabinet(s) constructed of NEMA Type 4 aluminum, designed for easy installation 

with contactors, labeled to match field diagrams and electrical design. Manual off-on-auto selector 
switches shall be provided.  

 
C. Remote Lighting Control System: System shall allow owner and users with a security code to 

schedule on/off system operation via a web site, phone, fax or email up to ten years in advance. 
Manufacturer shall provide and maintain a two-way TCP/IP communication link. Trained staff shall 
be available 24/7 to provide scheduling support and assist with reporting needs.  
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The owner may assign various security levels to schedulers by function and/or fields. This function 
must be flexible to allow a range of privileges such as full scheduling capabilities for all fields to 
only having permission to execute “early off” commands by phone.  Scheduling tool shall be capable 
of setting curfew limits. 
Controller shall accept and store 7-day schedules, be protected against memory loss during power 
outages, and shall reboot once power is regained and execute any commands that would have 
occurred during outage. 
 

D. Remote Monitoring System: System shall monitor lighting performance and notify manufacturer if 
individual luminaire outage is detected so that appropriate maintenance can be scheduled. The 
controller shall determine switch position (manual or auto) and contactor status (open or closed). 

 
E. Management Tools: Manufacturer shall provide a web-based database and dashboard tool of actual 

field usage and provide reports by facility and user group. Dashboard shall also show current status of 
luminaire outages, control operation and service. Mobile application will be provided suitable for 
IOS, Android and Blackberry devices. 
Hours of Usage: Manufacturer shall provide a means of tracking actual hours of usage for the field 
lighting system that is readily accessible to the owner. 
1. Cumulative hours: shall be tracked to show the total hours used by the facility 
2. Report hours saved by using early off and push buttons by users. 

 
F. Communication Costs: Manufacturer shall include communication costs for operating the controls 

and monitoring system for a period of 25 years.  

PART 3 – EXECUTION 
 
3.1 PREPARATION 

 
A. Before performing any Work, lay out the proposed routing for the conduits, location of light poles, etc. 

and have it approved by the Owner’s Representative and Company Field Adviser. 
 

3.2 PRODUCT DELIVERY, STORAGE AND HANDLING 
 

A. Packaging and Transportation: 
1. Require supplier to package finished products in boxes or crates for protection during shipment, 

handling and storage.  Protect sensitive products against exposure to elements and moisture. 
2. Protect sensitive equipment and finishes against impact, abrasion and other damage. 
3. Remove and replace with new, products that are damaged prior to final acceptance by Owner. 

 
B. Delivery and Receiving: 

1. Arrange delivery of products in accordance with construction schedule. Allow time for inspection 
prior to installation. 

2. Coordinate deliveries to avoid conflict with work and conditions at site, limitations on storage 
space and availability of personnel and handling equipment. 

3. Deliver products in undamaged, dry conditions, in original unopened containers or packaging 
with identifying labels intact and legible. 

4. Clearly mark partial deliveries of component parts of equipment to identify equipment and 
contents to permit easy accumulation of parts and to facilitate assembly. 

5. Immediately on deliver, inspect shipment to assure: 
a. Product complies with requirements of Contract Documents and reviewed submittals. 
b. Quantities are correct. 
c. Accessories and installation hardware are correct. 
d. Containers and packages are intact and labeled. 
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e. Products are protected and undamaged. 
 

C. Product Handling: 
1. Provide equipment and personnel to handle products by methods to prevent soiling and damage. 
2. Provide additional protection during handling to prevent marring and otherwise damaging 

products, packaging and surrounding surfaces. 
3. Handle product by methods to avoid bending or overstressing.  Lift large and heavy components 

only at designated lift points. 
 

D. Storage: 
1. Store products, immediately on delivery, in accordance with manufacturer's instructions, with 

seals and labels intact.  Protect until installed. 
2. Arrange storage to provide access for maintenance of stored items and for inspection. 
3. Exterior storage: 

a. Provide substantial platforms, blocking or skids to support fabricated products above 
ground; slope to provide drainage. 

b. Protect products form soiling and staining. 
c. For products subject to discoloration or deterioration form exposure to elements, cover 

with impervious sheet material. 
d. Provide ventilation to avoid condensation. 
e. Store loose granular materials on clean, solid surfaces such as rigid sheet materials or 

pavement.  Prevent mixing with foreign matter. 
f. Prevent mixing of refuse or chemically injurious materials or liquids with building 

materials. 
 

4. Periodically inspect stored products to verify proper storage. 
 

3.3  INSTALLATION 
 

A. Light Poles 
1. Install each light pole in accordance with the manufacturer’s recommendations, and the approved 

shop drawings. 
2. Install light pole vertical.  Prepare a level surface on/in compacted earth, undisturbed earth or 

concrete footing.  Set bases on the prepared surface.  Have all bases checked and approved by 
the Director's Representative for proper level and elevation prior to making any conduit 
connections. 

 
B. Conduit System 

1. Use rigid galvanized steel conduit and rigid nonmetallic conduit as specified or indicated. Where 
conduits enter concrete light pole bases, provide rigid galvanized steel conduit. 

2. All electrical service from the panel box to the poles is to be located below grade. 
3. Cleaning Conduits:  Take precautions to prevent foreign matter from entering conduits during 

installation.  After installation, clean conduits with tools designed for the purpose. 
 

C. Grounding 
1. Provide an equipment grounding conductor installed within each conduit.  Connect equipment 

grounding conductor to ballast enclosure and ground lug on pole. 
2. Provide a ground rod at each pole. Connect grounding electrode conductor to ground lug on 

pole. 
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3.4 SOIL QUALITY CONTROL  
 

A. It shall be the Contractor’s responsibility to notify the Owner if soil conditions exist other than those 
on which the foundation design is based, or if the soil cannot be readily excavated.  
 

3.5 DELIVERY TIMING 
 

A. Delivery Timing Equipment On-Site: The equipment must be on-site 6 – 8 weeks from receipt of 
approved submittals and receipt of complete order information. 

 
3.6 FIELD QUALITY CONTROL 

 
A. 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. 
 

B. Field Light Level Accountability 
1. Light levels are guaranteed not to fall below the target maintained light levels for the entire 

warranty period of 25 Years.  
2. 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. 

3. 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. 
 

C. Correcting Non-Conformance: If, in the opinion of the Owner or his appointed Representative, the 
actual performance levels including footcandles and uniformity ratios are not in conformance with 
the requirements of the performance specifications and submitted information, the Manufacturer shall 
be required to make adjustments to meet specifications and satisfy Owner. 

 
3.7 WARRANTY AND GUARANTEE 

 
A. 25-Year Warranty: Each manufacturer shall supply a signed warranty covering the entire system for 

25 years from the date of shipment. Warranty shall guarantee specified light levels. Manufacturer 
shall maintain specifically-funded financial reserves to assure fulfillment of the warranty for the full 
term. Warranty does not cover weather conditions events such as lightning or hail damage, vandalism 
or abuse, unauthorized repairs or alterations, or product made by other manufacturers.  
 

B. Maintenance: Manufacturer shall monitor the performance of the lighting system, including on/off 
status, hours of usage and luminaire outage for 25 years from the date of equipment shipment. Parts 
and labor shall be covered such that individual luminaire outages will be repaired when the usage of 
any field is materially impacted. Owner agrees to check fuses in the event of a luminaire outage. 
 

3.8 ACCEPTANCE 
 

A. Basis of acceptance for sports field lighting shall be the complete installation of all items specified 
herein in accordance with the plans, specifications, approved shop drawings, and to the satisfaction of 
the Owner’s Representative and Company Field Advisor. 

 
END OF SECTION 
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SECTION 310519.13 – GEOTEXTILES  

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section includes the installation of separation/stabilization fabric as shown on the Drawings and 

as specified herein. 

1.2 QUALITY ASSURANCE 

A. The latest edition of the following standards, as referenced herein, shall be applicable. 

1. American Society for Testing and Materials (ASTM). 

1.3 SUBMITTALS 

A. Product Data: 

1. Submit Manufacturer's material specifications, product literature and installation instructions. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Delivery: 

1. Deliver sufficient materials to the site to prevent interruption of the work. 

2. All materials shall be inspected by Contractor upon delivery.  Contractor shall notify Engineer 

of any damage.  Products received at the site torn, with holes, deteriorated, or otherwise 

damaged will not be approved and shall be returned and replaced at no expense to the Owner. 

B. Storage: 

1. All material shall be stored in strict accordance with the manufacturer's recommendations and 

as approved by the Engineer. 

2. Do not store products directly on ground. Ship and store geotextile with suitable wrapping for 

protection against moisture and ultraviolet exposure. Store geotextile in way that protects it 

from elements, if stored outdoors, elevate, and protect geotextile with waterproof cover. 

C. Handling: 

1. All material shall be handled in strict accordance with the manufacturer's recommendations and 

as approved by the Engineer. 

PART 2 – PRODUCTS 

2.1 NONWOVEN GEOTEXTILE 

A. Separation/Filtration Fabric:  To be used in drainage ditches, haybale installation, culvert outfall 

installations, rip-rap outfall installations, and cover material separation  

B. Pervious sheet of polyester, polypropylene, or polyethylene fabricated into stable network of 

fibers that retain their relative position with respect to each other.   Nonwoven geotextile shall be 

composed of continuous or discontinuous (staple) fibers held together through needle-punching, 

spun-bonding, thermal-bonding, or resin-bonding. 
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C. Geotextile Edges; selvaged or otherwise finished to prevent outer material from pulling away 

from geotextile. 

D. Unseamed Sheet Width:  Minimum 12 feet. 

E. Physical Properties:  Conform to the requirements noted below: 
 

 PROPERTY DESIGN VALUE TEST METHOD 

 Tensile Strength 160 pounds ASTM D4632 

 Elongation 50 percent ASTM D4632 

 Trapezoidal Tear 60 pounds ASTM D4533 

 CBR Puncture Strength 400 pounds ASTM D6241 

 A.O.S. 70 (US Sieve) ASTM D4751 

 Permittivity 1.4 sec-1 ASTM D4491 

PART 3 – EXECUTION 

3.1 GENERAL 

A. The Contractor shall be responsible for the installation, and seaming of geotextile fabric in 

accordance with the specifications and the manufacturer's recommendations, as approved by the 

Engineer. 

3.2 SUBGRADE PREPARATION 

A. Surfaces to be covered with geotextile fabric shall be smooth and free of rocks, sticks, roots, sharp 

objects, and all debris that may damage the fabric.  The surface to be covered shall be firm and 

unyielding, with no sudden changes or breaks in grade.  There shall be no standing water or excessive 

moisture on the surface when the fabric is placed. 

B. The compacted subgrade shall be maintained in a smooth, uniform, and compacted condition during 

installation of the fabric. 

3.3 GEOTEXTILE INSTALLATION 

A. The fabric shall be cleaned of all debris or other materials that may negatively affect the fabric's 

performance. 

B. Mechanical equipment shall not be permitted to operate directly on the fabric unless authorized to do 

so by the manufacturer and approved by the Engineer. 

C. Geotextile Placement: 

1. Fabric shall be placed as recommended by the manufacturer and approved by the Engineer on 

surfaces which have been prepared to conform with these Specifications and found acceptable 

for fabric installation. 

2. The fabric shall be placed as smooth and wrinkle-free as possible.   

3. When installing geotextile in trenches, swales, ditches, etc., overlap geotextile in the direction 

of flow. 

4. All areas of fabric damaged during installation as determined by the Engineer shall be repaired 

or replaced by the Contractor as specified at no additional cost to the Owner. Should the fabric 

be damaged during any step of the installation, the damaged section shall be repaired by 
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covering it with a piece of fabric which extends at least 24 inches in all directions beyond the 

damaged area. The fabric shall be secured by sewing or bonding as approved by the Engineer.  

5. At time of installation, fabric will be rejected if it has defects, ribs, holes, flaws, deterioration, 

or damage incurred during manufacture, transportation, handling, or storage.  Damaged 

materials shall be removed and replaced at no additional cost to the Owner. 

6. Fabric shall be placed with long dimension down slope. 

7. Fabric shall be protected at all times during construction from contamination by surface run-off 

and any fabric so contaminated shall be removed and replaced with uncontaminated fabric. 

D. Seams and Overlaps of Geotextile: 

1. All overlaps shall be a minimum of 18 inches (450 mm). 

3.4 COVER MATERIALS OVER GEOTEXTILES 

A. Granular materials shall be placed on geotextiles as shown on the Drawings.  During backdumping 

and spreading, a minimum depth of 6 inches of granular material shall be maintained at all times 

between the fabric and wheels of trucks or spreading equipment.  All equipment used in spreading or 

traveling on the cover layer for any reason shall exert low ground pressures and shall be approved by 

the manufacturer and Engineer.  Dozer blades, etc., shall not make direct contact with the fabric; 

however, if tears occur in the fabric during the spreading operation, the granular material shall be 

cleared from the fabric and the damaged area repaired as previously described. 

B. The granular material shall be spread in the direction of fabric overlap.  Large fabric wrinkles which 

may develop during the spreading operations shall be folded and flattened in the direction of the 

spreading.  Occasionally, large folds may reduce the fabric overlap width.  Special care shall be given 

to maintain proper overlap and fabric continuity. 

C. All equipment spreading cover material or traveling on the cover layer shall avoid making sharp 

turns, quick stops, or quick starts. 

D. Fabric shall be covered as soon as possible after placement to minimize exposure to sunlight.  Fabric 

shall not be exposed for more than 5 days. 

3.5 DISPOSAL OF SCRAP MATERIALS 

A. On completion of installation, the Contractor shall legally dispose of all trash and scrap material off-

site or in a location approved by the Owner and Engineer, remove equipment used in connection with 

the work herein, and shall leave the premises in a neat acceptable manner. 

END OF SECTION 
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SECTION 311000 – SITE CLEARING 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Protecting existing trees, shrubs, groundcovers, plants, and grass to remain. 

2. Removing existing trees, shrubs, groundcovers, plants, and grass. 

3. Clearing and grubbing. 

4. Stripping and stockpiling topsoil. 

5. Removing above- and below-grade site improvements. 

6. Disconnecting, capping or sealing, and abandoning site utilities in place removing site utilities. 

1.2 DEFINITIONS 

A. Topsoil:  Natural or cultivated surface-soil layer containing organic matter and sand, silt, and clay 

particles; friable, pervious, and black or a darker shade of brown, gray, or red than underlying 

subsoil; reasonably free of subsoil, clay lumps, gravel, and other objects more than 2 inches (50 mm) 

in diameter; and free of subsoil and weeds, roots, toxic materials, or other non-soil materials. 

B. Tree Protection Zone:  Area surrounding individual trees or groups of trees to be protected during 

construction, and defined by the drip line of individual trees or the perimeter drip line of groups of 

trees, unless otherwise indicated. 

C. Grubbing: Removal of vegetation and other organic matter including stumps, buried logs, and roots.  

1.3 MATERIAL OWNERSHIP 

A. Except for excess stripped topsoil or other materials indicated to remain Owner's property, cleared 

materials shall become Contractor's property and shall be removed from Project site. 

1.4 SUBMITTALS 

A. Photographs or videotape, sufficiently detailed, of existing conditions of trees and plantings, 

adjoining construction, and site improvements that might be misconstrued as damage caused by site 

clearing. 

B. Record drawings, according to Section "Project Record Documents," identifying and accurately 

locating capped utilities and other subsurface structural, electrical, and mechanical conditions. 

C. Certification:  Submit written certification by qualified arborist that trees indicated to remain have 

been protected during the course of construction in accordance with recognized standards and that 

where damage did occur, trees were promptly and properly treated.  Indicate which damaged trees (if 

any) are incapable of retaining full growth potential and are recommended to be replaced. 

1.5 QUALITY ASSURANCE 

A. Stake limits of clearing, grubbing, and stripping, prior to commencing of work. 

B. Arborist Qualifications:  Engage a qualified arborist who has successfully completed tree protection 

and trimming, to perform the following work: 
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1. Remove branches from trees that are to remain, if required. 

2. Recommend procedures to compensate for loss of roots and perform initial pruning of branches 

and stimulation of root growth where removed to accommodate new construction. 

3. Recommend procedures for excavation and grading work juxtaposed to established plants. 

4. Perform tree repair work for damage incurred by new construction. 

1.6 PROJECT CONDITIONS 

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or 

used facilities during site-clearing operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without 

permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by authorities 

having jurisdiction.  Detour routes shall be identified by adequate signs in accordance with the 

MUTCD. 

B. Protect areas outside limits of disturbance from encroachment by construction personnel or 

equipment, regardless of property Ownership.  Access shall be by specific, written permission or 

easement only 

C. Improvements on Adjoining Property:  Authority for performing site clearing indicated on property 

adjoining Owner's property will be obtained by Owner before award of Contract. 

1. Do not proceed with work on adjoining property until directed by Owner’s Representative. 

D. Salvageable Improvements:  Carefully remove items indicated to be salvaged and deliver to storage 

location defined on the plans or specified here in. 

E. Utility Locator Service:  Properly notify utility locator service for area where Project is located before 

site clearing in accordance with local protocol. 

F. Do not commence site clearing operations until temporary erosion and sedimentation control 

measures are in place. 

G. Contractor shall verify existing grades prior to performing work under this section.  If existing grades 

are at variance with the drawings, notify the Owner and receive instructions prior to proceeding.  No 

additional compensation will be considered resulting from grade variances once site clearing has 

commenced. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during construction. 

B. Locate and clearly flag, fence and protect trees and vegetation to remain or to be relocated.  

C. Remove branches from trees that are to remain, if required to clear new construction and only if 

specifically approved by Owner’s Representative. 

1. Where directed by Engineer, extend pruning operation to restore natural shape of entire tree. 
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2. Cut branches and roots, if required, with sharp pruning instruments; do not break or chop. 

D. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to Owner. 

3.2 TREE PROTECTION 

A. Erect and maintain temporary fencing around tree drip line before starting site clearing.  Remove 

fence when construction is complete. 

1. Do not store construction materials, debris, or excavated material within fenced area. 

2. Do not permit vehicles, equipment, or foot traffic within fenced area. 

3. Maintain fenced area free of weeds and trash. 

B. Do not machine excavate within tree drip line. 

C. Where excavation for new construction is required within tree drip line, hand clear and excavate to 

minimize damage to root systems.  Use narrow-tine spading forks, comb soil to expose roots, and 

cleanly cut roots as close to excavation as possible. 

D. Do not allow exposed roots to dry out before permanent backfill is placed; provide temporary earth 

cover or pack with peat moss and wrap with burlap.  Water and maintain in moist condition and 

temporarily support and protect from damage until permanently relocated and covered with earth. 

1. Temporarily support and protect roots from damage until they are permanently redirected and 

covered with soil. 

2. Coat cut faces of roots more than 1-1/2 inches (38 mm) in diameter with an emulsified asphalt 

or other approved coating formulated for use on damaged plant tissues. 

3. Backfill with soil as soon as possible. 

4. Where trenching for utilities is required within drip line, tunnel under or around roots by hand 

digging.  Do not cut main lateral roots or tap roots; cut only smaller roots that interfere with 

installation of new work.  Cut roots with sharp pruning instruments; do not break or chop. 

E. Repair or replace trees and vegetation indicated to remain that are damaged by construction 

operations, in a manner approved by Engineer and acceptable to the Owner. 

1. Employ an arborist, licensed in jurisdiction where Project is located, to submit details of 

proposed repairs and to repair damage to trees and shrubs. 

2. Replace trees that cannot be repaired and restored to full-growth status, as determined by 

Engineer and acceptable. 

3.3 UTILITIES 

A. Owner will arrange for disconnecting and sealing indicated utilities that serve existing structures 

before site clearing, when requested by Contractor. 

1. Verify that utilities have been disconnected and capped before proceeding with site clearing. 

B. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed. 

1. Arrange with utility companies to shut off indicated utilities. 

2. Owner will arrange to shut off indicated utilities when requested by Contractor. 
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C. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless 

permitted under the following conditions and then only after arranging to provide temporary utility 

services according to requirements indicated: 

1. Notify Engineer and owner not less than two days in advance of proposed utility interruptions. 

2. Do not proceed with utility interruptions without Engineer written permission. 

D. Excavate for and remove underground utilities indicated to be removed. 

3.4 CLEARING AND GRUBBING 

A. Completely remove obstructions, trees, shrubs, stumps, roots, grass, and other vegetation to permit 

installation of new construction. 

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated. 

2. Cut minor roots and branches of trees indicated to remain in a clean and careful manner where 

such roots and branches obstruct installation of new construction. 

3. Use only hand methods for grubbing within tree protection zone. 

4. Chip removed tree branches and [stockpile in areas approved by [Engineer][Construction 

Manager][Owner’s Representative] [dispose of off-site]. 

B. Fill depressions caused by clearing and grubbing operations in accordance with Section "Earth 

Moving" unless further excavation or earthwork is indicated. 

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches (200 mm) and 

compact each layer to a density equal to adjacent original ground. 

3.5 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 

B. Where trees are designated to remain, stop topsoil stripping and adequate distance from the trees to 

prevent damage to the main root system. 

C. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling with 

underlying subsoil or other waste materials. 

1. Remove subsoil and non-soil materials from topsoil, including trash, debris, weeds, roots, and 

other waste materials. 

D. Stockpile topsoil materials away from edge of excavations without intermixing with subsoil.  Grade 

and shape stockpiles to drain surface water.  Cover to prevent windblown dust. 

1. Limit height of topsoil stockpiles to 72 inches (1800 mm). 

2. Do not stockpile topsoil within tree protection zones. 

3. Dispose of excess topsoil as specified for waste material disposal. 

3.6 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and as necessary to facilitate 

new construction. 

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut length of 

existing pavement to remain before removing existing pavement.  Saw-cut faces vertically. 

2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion. 
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3.7 DISPOSAL 

A. Burning of debris onsite is not permitted. 

B. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste 

materials including trash and debris, and legally dispose of them off Owner's property. 

1. Separate recyclable materials produced during site clearing from other nonrecyclable materials.  

Store or stockpile without intermixing with other materials and transport them to recycling 

facilities. 

2. Debris may be buried in designated onsite disposal areas to minimum depth of 3 feet below 

final grade. Only the following materials are suitable for on-site disposal: 

C. Dispose of all diseased Elmwood within 4 days after cutting by burning or by other methods 

approved by the Department of Environmental Conservation. 

END OF SECTION 
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SECTION 312319 – DEWATERING 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This section includes provisions for a dewatering system to continuously lower and control 

groundwater levels and hydrostatic pressures in order to maintain near-dry conditions for 

construction of the work as shown on the plans and specified herein. 

1.2 SUBMITTALS 

A. Submit the following: 

1. Description:  of proposed dewatering system. 

2. Layout:  of dewatering system, including location of sumps, deep wells, well points, header 

pipes, pumps, discharge lines, and observation wells. 

3. Details:  of dewatering system, including installation methods for deep wells, well points and 

observation wells, depths of wells, material descriptions, pipe sizes, intake screen sizes, and 

pump capacities. 

4. Estimate:  of time required to lower groundwater levels after start of pumping 

1.3 JOB CONDITIONS 

A. Site soil boring data and samples, soil laboratory testing, and any soil reports shall be made available 

to prospective bidders for study and review.  Bidders must make their own interpretation of 

subsurface conditions that may affect methods or the cost of construction of the Work. 

PART 2 – PRODUCTS 

2.1 DEWATERING SYSTEM 

A. Provide a dewatering system of adequate size and capacity to lower and maintain the groundwater at 

the specified level.  The system shall include standby pumps and power source for continuous 

operation. 

1. Dewatering system shall consist of wellpoints, deep wells, cut-off walls, riser pipes, swing 

joints, header lines, valves, pumps, discharge lines, and all other necessary fittings, accessories 

and equipment for a complete operating system.  Provide hole punches, sand backfill, and clay 

plugs as required by soil conditions. 

B. Observation Wellpoints:  Provide groundwater reading wells or piezometers to monitor the 

groundwater level, as indicated on the approved Shop Drawings or as directed by the Engineer. 

C. Sand:  Clean concrete sand conforming to ASTM C33. 

PART 3 – EXECUTION 

3.1 PREPARATION 

A. Install the observation well points at locations indicated on approved Shop Drawings or where 

directed by the Engineer.  Install observation wellpoints in accordance with manufacturer's printed 
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instructions and in accordance with approved Shop Drawings.  Provide sand backfill around 

wellpoint.  Test each observation wellpoint to verify that the installation is performing properly. 

B. Protect observation well standpipes from damage by construction operations and maintain 

accessibility to them.  Maintain reading wells until groundwater is allowed to return to its normal 

level. 

3.2 INSTALLATION 

A. Install the dewatering system in accordance with approved Shop Drawings and as required by site 

conditions.  Locate elements of the system to allow a continuous dewatering operation without 

interfering with the installation of any permanent project Work.   

3.3 OPERATION 

A. Keep the system in continuous operation from the time excavation is started in the dewatering area 

(or before if required by site conditions to lower the groundwater to the elevations specified) until the 

time backfilling is completed at least 2 feet above the normal groundwater level. 

1. Do not discontinue dewatering operations without specific approval from the Engineer. 

2. Rates of groundwater withdrawal during dewatering operations, shall at all times be below the 

rate at which soil particles are removed from the existing soils. 

B. In the event excavation proceeds subsequent to dewatering as specified above, and the groundwater 

level is found to be within two feet of the excavation, the dewatering Contractor shall immediately 

continue to dewater as specified herein, including, but not limited to, additional dewatering and 

monitoring facilities, at no additional cost to the Owner.  The excavation shall not be allowed to 

proceed below groundwater. 

3.4 FIELD CONTROL 

A. Maintain a careful check to detect any settlement in existing adjacent Work.  Notify the Engineer of 

any signs of settlement.  Establish settlement point bench marks and take periodic readings as 

directed.  The Contractor shall take all such precautions and do any and all Work necessary to protect 

the stability and integrity of adjacent lands. Pavements, buildings, and utilities from settlement or 

other movement that may be caused by his dewatering operations.  The Contractor shall be solely 

responsible for any damage or injury to adjacent lands, pavements, buildings, or utilities caused by 

his dewatering or other operations or his failure to use corrective or preventive procedures or 

methods. 

B. Take and record measurements of the groundwater in each reading and pumping well periodically 

and when directed by the Engineer. 

3.5 DISCHARGE 

A. Dispose of all water removed from the excavation in such a manner as not to endanger public health, 

property, or any portion of the Work under construction or completed. 

B. Dispose of water in such a manner as to cause no inconvenience to others on or adjacent to the site. 

C. Convey water from the excavation in a closed conduit.  Do not use trench excavations as temporary 

drainage ditches. 
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D. Disposal of water shall be approved by the Engineer and shall not cause erosion or sedimentation to 

occur in existing drainage systems. All sedimentation or blocking of existing systems shall be 

thoroughly cleaned and returned to original condition by the Contractor at his own expense. 

E. Provide approved sediment traps when water is conveyed into water courses. 

3.6 REMOVAL 

A. When system is no longer required, gradually decrease the pumping rate until the water table resumes 

its natural position so that the velocity of the returning groundwater will be low enough as not to 

carry fines with it. 

B. When the dewatering system is no longer required and when directed by the Engineer, dismantle and 

remove the system and all appurtenances from the site. 

END OF SECTION 
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SECTION 312333 – TRENCHING AND BACKFILLING 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section includes the excavation of trenching, backfilling, compacting, dewatering, excavation 

support and disposal, as shown on the Contract Drawings, and as herein specified. 

B. The Engineer will determine the suitability of materials that are to be used in the work and should 

any materials encountered be unsatisfactory for the purpose intended, they shall be removed from the 

site at the Contractor's expense. 

1.2 QUALITY ASSURANCE 

A. Reference Standards: 

1. The latest edition of the following standards, as referenced herein, shall be applicable. 

a. "Standard Specifications for Highway Construction, SCDOT." 

b. "Standard Specifications for Highway Materials and Methods of Sampling and Testing, 

American Association of State Highway and Transportation Officials (AASHTO)." 

c. American Society for Testing and Materials (ASTM). 

d. National Electric Code (NEC). 

B. The Contractor shall comply with the requirements for soil erosion and sedimentation control and 

other requirements of governmental authorities having jurisdiction, including the State. 

C. The Contractor shall provide and pay for all costs in connection with an approved independent testing 

facility to determine conformance of soils and aggregate with the specifications in accordance with 

Section "Quality Requirements." 

1.3 SUBMITTALS 

A. Samples: 

1. The Contractor shall furnish representative earth materials to the testing laboratory for analysis 

and report, as directed by the Engineer, or as outlined in the specifications. 

B. Test Results: 

1. The testing laboratory shall submit written reports of all tests, investigations, findings, and 

recommendations to the Contractor and the Engineer. 

1.4 PROJECT REQUIREMENTS 

A. Notify the Engineer of any unexpected subsurface condition. 

B. Protect excavations by shoring, bracing, sheet piling, or by other methods, as required to ensure the 

stability of the excavation.  Comply with OSHA requirements. 

C. Underpin or otherwise support structures adjacent to the excavation, which may be damaged by the 

excavation.  This includes service lines. 
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D. Protection of Existing Utilities: 

1. Locate existing underground utilities in areas of work.  If utilities are to remain in place, 

provide adequate means of support and protection during earthwork operations.  Comply with 

OSHA requirements. 

2. Coordinate interruption and/or termination of utilities with the utility companies and the 

Owner. 

3. Provide a minimum of 48 hours’ notice to the Owner and receive written notice to proceed 

before interrupting any utility. 

E. Demolish and completely remove from the site any existing underground utilities designated to be 

removed, as shown on the Drawings or as specified. 

F. Repair any damaged utilities as acceptable to the Owner, Engineer, and utility company at no 

additional cost to the Owner. 

G. Contractor shall comply with maintenance and protection requirements as approved by the authority 

having jurisdiction. 

H. Protection of Persons and Property: 

1. Barricade open excavations occurring as part of this work and post with warning lights, if 

required. 

2. Operate warning lights as recommended by authorities having jurisdiction. 

3. Protect structures, utilities, pavements, and other facilities from damage caused by settlement, 

lateral movement, undermining, washout, and other hazards created by earthwork operations. 

4. Perform excavation within drip-line of trees to remain by hand and protect the root system from 

damage or dryout to the greatest extent possible.  Maintain moist conditions for root system and 

cover exposed roots with burlap.  Paint cut roots of 1-inch diameter and larger with emulsified 

asphalt tree paint. 

PART 2 – PRODUCTS 

2.1 MATERIALS 

A. Pipe Zone Bedding:  Select mixture of graded crushed stone, free from organic, frozen or other 

deleterious materials, conforming to the requirements of SCDOT and meeting the following 

gradation requirements: 
 

 SIEVE PERCENT PASSING 

 1-1/2" 100 

 1" 90 – 100 

 1/2" 0 – 15 

B. Pipe Zone Backfill:  Sound, durable sand, gravel, stone or blends of these materials, free from 

organic, frozen or other deleterious materials, conforming to the requirements of SCDOT and 

meeting the following gradation requirements: 
 

 SIEVE PERCENT PASSING 

 2" 100 

 1/4" 30 – 65 

 No. 40 5 – 40 
 No. 200 0 – 10 
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C. Suitable Material:  Sound, durable sand, gravel, stone or blends of these materials, free from organic, 

frozen or other deleterious materials, conforming to the requirements of SCDOT and meeting the 

following gradation requirements: 
 

 SIEVE PERCENT PASSING 

 4" 100 

 No. 40 0 – 70 

 No. 200 0 – 15 
 

1. Run-of-trench material, meeting the above criteria, shall be considered suitable material and 

shall be used for trench backfill only after tested in accordance with Section "Quality 

Requirements" and approved by the Engineer.  The Contractor shall pay for all additional 

testing required to determine the conformance of run-of-trench material, if at any time during 

the Work this material appears to be in non-conformance in the opinion of the Engineer. 

PART 3 – EXECUTION 

3.1 PRECONSTRUCTION MATERIAL QUALIFICATION TESTING 

A. General: 

1. Sufficient size samples shall be obtained from the potential borrow source to allow completion 

of tests listed in paragraph B below.  Samples may be obtained from test borings, test pits, or 

from borrow pit faces provided that surficial dry or wet soil is removed to expose undisturbed 

earth.  Tests listed below shall be performed on each sample obtained.  A minimum of 

3 representative samples from each potential borrow source shall be furnished to the testing 

laboratory for prequalification testing. Test data shall be provided to the Engineer a minimum 

of 2 weeks prior to construction for approval of borrow source.  Three test reports completed 

within three months prior to construction may be submitted for commercial earth borrow 

sources or suppliers of stone products (crushed stone or graded stone products) in lieu of 

prequalification tests as approved by the Engineer. 

B. Material Tests: 

1. Particle Size Analysis: 

a. Method:   ASTM D422. 

b. Number of Tests:   One (1) per sample; three (3) per potential source. 

c. Acceptance Criteria:   Gradation within specified limits. 

2. Maximum Density Determination: 

a. Method:   ASTM D1557 - Modified Proctor. 

b. Number of Tests:   One (1) per sample; three (3) per potential source. 

3. Re-establish gradation and maximum density of fill material if source is changed during 

construction. 

3.2 PREPARATION 

A. Establish required lines, levels, contours, and datum. 

B. Maintain benchmarks and other elevation control points; re-establish if disturbed or destroyed at no 

additional cost to the Owner. 

C. Establish location and extent of existing utilities prior to commencement of excavation. 
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3.3 EXCAVATION 

A. All excavation shall be made to such depth as required and of the width shown on the Drawings to 

provide suitable room for building the structures and laying the pipe(s) they are to contain and for 

sheeting, shoring, pumping and draining as necessary, and for removing peat, silt, or any other 

materials which the Engineer may deem unsuitable.  Hand trench excavation may be required to 

protect existing utilities and structures. 

B. Trench excavation for pipes shall be made by open cut to accommodate the pipe or structure at the 

depths indicated on the Drawings.  Excavation shall be made to such a depth and to the width 

indicated on the Drawings so as to allow a minimum of 8 inches of pipe zone bedding to be placed 

beneath the bottom of all structures and barrels, bells or couplings of all pipes installed unless 

otherwise specified on the Drawings. 

C. The bottom of the trench shall be accurately graded to provide a uniform layer of bedding material as 

required for each section of pipe.  Trim and shape trench bottoms and leave free of irregularities, 

lumps, and projections. 

D. Stockpile excavated subsoil for reuse where directed or approved.   

E. Over excavation/undercut:  If, in the opinion of the Engineer, existing material below the trench 

grade is unsuitable for properly placing bedding material and laying pipe, the Contractor shall 

excavate and remove the unsuitable material and replace the same with an approved pipe zone 

bedding material properly compacted. 

F. Stability of Excavation:  Slope sides of excavations shall comply with local codes and ordinances 

having jurisdiction.  Shore and brace where sloping is not possible because of space restrictions or 

stability of material excavated.  Maintain sides and slopes of excavation in safe condition until 

completion of backfilling. 

G. Removal of materials beyond the indicated subgrade elevations, without authorization by the 

Engineer, shall be classified as unauthorized excavation and shall be performed at no additional cost 

to the Owner. 

3.4 DEWATERING 

A. The Contractor shall remove all water from the excavation promptly and continuously throughout the 

progress of the work and shall keep the excavation dry at all times until the work is completed and 

excavation is backfilled or have sufficient weight to resist uplift pressures.  Groundwater levels shall 

be depressed to a minimum of 2 feet below excavation subgrade.  No pipe or structure is to be laid in 

water and water shall not be allowed to rise on or flow over any pipe or structure until such time as 

approved by the Engineer. 

B. Provide a suitable point of discharge from dewatering operations shall be conveyed in a non-erosive 

manner satisfactory to the Engineer. 

C. Precautions shall be taken to protect uncompleted work from flooding during storms or from other 

causes.  All pipe lines or structures not stable against uplift during construction or prior to completion 

shall be thoroughly braced or otherwise protected. 

3.5 BEDDING AND BACKFILLING 

A. All pipe trenches backfill (pipe zone bedding, pipe zone backfill and trench backfill) shall be 

compacted by tamping or rolling to achieve a minimum dry density of 90 percent of the modified 



TRENCHING AND BACKFILLING PAGE 5 OF 6 

 CHA PROJECT NO. 036108.000 

V:\ProjectSpecs\036108.000\Final\DD 100% Submittal - Current\312333 Trenching and Backfilling.docx SECTION 312333 

Proctor maximum dry density of the material used (ASTM D1557).  Backfill in pipe trenches to be 

covered with pavement shall be compacted to a minimum of 95 percent of modified Proctor 

maximum dry density.  Backfill materials shall be placed with water content within plus or minus 4 

percent of optimum moisture content per the modified Proctor method (ASTM D1557). Any water 

used for compaction shall be provided by the Contractor at his own expense.  The Contractor is 

responsible for the repair of any trench settlement at no expense to the owner. 

B. Bedding and backfilling shall be accomplished in three stages unless otherwise specified on the 

Contract Drawings.  The first stage shall involve placement of "pipe zone bedding" as a layer(s) of 

selected material required to support, or to stabilize unsound or unsatisfactory foundation conditions.  

The second stage shall involve placement of "pipe zone backfill" from the top of the bedding material 

up to 1 foot above the pipe.  The third stage involves the placement of "trench backfill" in the 

remainder of the trench up to the surface of the ground or the bottom of any special surface treatment 

subgrade elevation. 

C. The bedding material shall be placed in the trench after the trench has been excavated a minimum of 

8 inches below the bell of the pipe to permit the placing of not less than 8 inches of bedding material 

unless otherwise specified on the Drawings.  Where, in the opinion of the Engineer, more than 

8 inches of bedding material shall be required, the excavation shall be performed and bedding placed 

to the depth ordered by the Engineer. 

D. Provide uniform bearing and support for each section of pipe at every point along the entire length 

except where necessary to excavate for bell holes, pipe joints, or other required connections. Dig bell 

holes and depressions for joints after trench bottom has been graded.  Dig no deeper, longer, or wider 

than needed to make the joint connection properly. 

E. The bedding material shall be placed to the full width of trench.  The bedding material shall be placed 

in loose lifts not exceeding 6 inches to the elevation shown on the Drawings or directed by the 

Engineer.  The bedding material shall be tamped and compacted to form a firm and even bearing 

surface. 

F. Pipe zone backfill shall be placed to the elevation shown on the Drawings in loose lifts not-to-exceed 

6 inches in thickness, before compaction.  The backfill shall be placed on both sides of the pipe at the 

same time and to approximately the same elevation.  Any pipe that is damaged or moved out of 

alignment, regardless of cause, shall be replaced or realigned at the Contractor's expense.  Each layer 

shall be thoroughly compacted by hand-tamping or mechanical means being careful not to damage 

the pipe.  When the pipe zone backfill reaches 1 foot over the top of the pipe, the entire surface shall 

be compacted by mechanical means. 

G. The remainder, if any, of the trench above the pipe zone backfill shall be backfilled with suitable 

material in loose lifts not exceeding 6 inches in thickness before compaction.  Each layer shall be 

thoroughly compacted by mechanical means. 

3.6 BACKFILLING AROUND STRUCTURES 

A. The Contractor shall not place backfill against any structure without obtaining the approval of the 

Engineer.  No dumping shall be allowed where materials would flow against or around such 

structures.  Backfill material shall be deposited in horizontal layers not exceeding 6 inches in loose 

thickness or as shown on the Drawings and thoroughly compacted by hand or by mechanical means 

to the satisfaction of the Engineer. 
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3.7 SUSPENSION OF WORK 

A. Whenever the work is suspended, excavations shall be protected and the roadways, if any, left 

unobstructed.  Within or adjacent to private property, material shall be stored at such locations as will 

not unduly interfere with traffic of any nature and in no case shall materials be stored in locations 

which will cause damage to existing improvements. 

3.8 DISPOSAL OF MATERIAL 

A. Excess and unsuitable materials shall be disposed of by the Contractor on the site in an area approved 

by the Engineer or legally disposed of off- site at the Contractor’s expense.   

3.9 FIELD QUALITY CONTROL 

A. Notify the Engineer at least 3 working days in advance of all phases of filling and backfilling 

operations. 

B. In-place density testing shall be performed to ascertain the compacted density of the fill and backfill 

materials in accordance with the following methods: 

1. In-place relative density: 

a. Method:  AASHTO T310, Nuclear Method. 

C. Perform initial density testing to verify that contractors proposed compaction effort will obtain the 

minimum required densities.   

D. In-place density tests on trench backfills shall be provided for every 500 cubic yards of fill or in 

vertical lifts not exceeding 2 feet and at least once daily. 

E. One particle size analysis (ASTM D422) and one modified Proctor compaction test (ASTM D1557) 

shall be competed for every 5,000 cubic yards of material placed. 

F. The Engineer may direct additional tests to establish gradation, maximum density, and in-place 

density as required by working conditions, at the Contractor's expense. 

G. Acceptance Criteria:  The criteria for acceptability of in-place fill shall be in-situ dry density and 

moisture content.  If a test fails to qualify, the fill shall be further compacted and re-tested.  

Subsequent test failures shall be followed by removal and replacement of the material. 

END OF SECTION 
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SECTION 320116.71 – COLD MILLING ASPHALT PAVEMENT 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section includes the milling, shaping and removal of portions of existing surfaces by a cold 

milling process, and subsequent cleaning, utilizing equipment and procedures meeting the 

requirements in this specification. 

B. Cold-milling shall be performed to the elevations and cross-slopes required to the installation of the 

new pavement section shown on the Drawings. 

1.2 QUALITY ASSURANCE 

A. Reference Standards: 

1. The latest edition of the following standards, as referenced herein, shall be applicable.  

a. "Standard Specifications for Highway Construction, SCDOT."  

b. “Standard Specifications for Highway Materials and Methods of Sampling and Testing, 

American Association of State Highway and Transportation Officials (AASHTO).” 

1.3 SUBMITTALS 

A. The Contractor shall survey the post-milled elevations along the proposed edge of pavement, and 

record the elevations corresponding to proposed elevations shown on the Drawings.  This information 

shall be submitted to the Engineer for verification prior to proceeding with subsequent work. 

1.4 PROJECT REQUIREMENTS 

A. Coordinate the milling of existing asphalt concrete pavement with the completion of other items of 

this Contract. 

PART 2 – PRODUCTS 

2.1 EQUIPMENT 

A. Milling machines shall be power operated, self-propelled machines capable of removing the desired 

thickness of existing surfaces.  The machines shall have sufficient power, traction and stability to 

accurately maintain depth of cut and slope.  They shall be capable of producing a finished profile and 

cross slope to within 1/4 inch of that required and shall produce a uniform surface texture free from 

gouges and ridges greater than 3/8 inch in depth. 

B. The machines shall be equipped with a means to control dust and other particulate matter created by 

the cutting action. 

C. The machines shall have an integral loading system or sufficient equipment shall be provided to 

accomplish complete removal of milled material at a rate equivalent to the milling rate. 

D. Vacuum trucks, street sweepers or power brooms shall be used to clean the milled surfaces.  The 

Engineer may disallow the use of power brooms in urban, residential or other sensitive areas if he 
deems the dust raised by the broom to be objectionable. 
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PART 3 – EXECUTION 

3.1 GENERAL 

A. Milling shall be performed at the locations and in accordance with the details indicated on the plans. 

B. Where indicated on the plans, profile and cross slope shall be controlled by a taut reference string 

line.  The reference elevations shall be established by the Contractor and subject to the approval of 

the Engineer.  The reference elevations shall be based upon proposed bottom of curb elevations, as 

indicated on the Drawings. 

C. The milled surface shall be sloped to provide the required cross slope, and sufficient to allow the 

installation of the proposed asphalt concrete pavement overlay.  Where the required cross slope 

cannot be achieved by the milling process due to refusal at the curbline, the pavement slope shall be 

provided by installation of an asphalt shim course, at no additional cost. 

D. Any potential difficulties in obtaining the specified elevations at the curbline are to be brought 

immediately to the attention of the Engineer. 

E. All equipment and methods shall conform to SCDOT Standard Specifications, unless otherwise 

specified. 

3.2 REMOVAL OF EXISTING PAVEMENT 

A. All milled material, including that removed by other means, shall be immediately removed from the 

milled surfaces and adjacent surfaces.  Surfaces shall be cleaned of all fines and dust prior to opening 

to traffic.  The Contractor shall conduct his operations in such a manner that dust is controlled and is 

not objectionable.  Milled and adjacent surfaces shall be cleaned again, as directed by the Engineer, 

prior to the placement of tack coats, or pavement courses if traffic has been allowed on the milled 

surface and/or if more than 48 hours have elapsed since the initial cleaning. 

B. Milled longitudinal or transverse vertical faces exceeding 1-1/4 inches in height that would be 

exposed to traffic during non-work hours shall be sloped or tapered in a manner approved by the 

Engineer so as not to create a traffic hazard.  Milling operations shall be conducted to preclude the 

possibility of pavement runoff collecting along milled joints and creating a traffic hazard. 

C. Areas not accessible to the milling machine, such as around and/or adjacent to inlets, manholes, curbs 

and transverse joints on structures, may be removed by a small milling machine, handwork or other 

methods approved by the Engineer. 

D. The Contractor shall maintain drainage at catch basins, according to the details shown on the plans, 

or in a manner approved by the Engineer. 

E. When working adjacent to traffic, the Contractor shall immediately remove material that is spilled on 

the traveled way. 

3.3 DISPOSAL OF MATERIAL 

A. Material removed during the milling process, including foreign debris within or on the pavement, 

shall become the property of the Contractor and shall be disposed of at a site obtained by the 

Contractor. 
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3.4 CLEANING OF MILLED SURFACES 

A. Sweeping of milled surfaces or other approved methods of cleaning shall be carried out directly 

behind the milling process.  All milled material shall be removed to the satisfaction of the Engineer. 

B. Immediately prior to commencing asphalt paving operations, the milled surfaces shall again be 

thoroughly cleaned in accordance with these specifications. 

3.5 FIELD QUALITY CONTROLS 

A. Damage to milled surfaces resulting from traffic or other causes such as, but not limited to, raveling, 

fuel spillage or any contaminants which would inhibit bond, shall be repaired or remilled by the 

Contractor in a manner approved by the Engineer. 

END OF SECTION 





 

SUBBASE COURSES PAGE 1 OF 4 

 CHA PROJECT NO. 036108.000 

V:\ProjectSpecs\036108.000\Final\DD 100% Submittal - Current\321116 Subbase Courses.doc SECTION 321116 

SECTION 321116 – SUBBASE COURSES 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section includes provisions for prepared subbase courses for under walks and pavements. 

B. Proof rolling of subgrade for walks and pavements is included in this Section. 

C. Replacement of unsuitable subgrade materials is included in another Section. 

D. Final grading of pavement subbase is specified in this Section. 

1.2 REFERENCES 

A. SCDOT Standards. 

B. Standard Specifications for Highway Materials and Methods of Sampling and Testing, American 

Association of State Highway and Transportation Officials (AASHTO). 

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

1.3 SUBMITTALS 

A. Source Quality Control Test Reports:  Submit test reports directly to Engineer from the testing agency 

with copy to Contractor. 

B. Field Testing Reports:  Submit results of field testing directly to Engineer with copy to Contractor.  

Reference testing location to plan, and cross-reference to all retesting required to accept installed 

subbase material. 

1. Note action taken next to all sub-standard test results. 

1.4 QUALITY ASSURANCE 

A. Testing Laboratory Qualifications:  To qualify for acceptance, the soil testing laboratory must 

demonstrate to Engineer’s satisfaction, based on evaluation of laboratory-submitted criteria 

conforming to ASTM E 699, that it has the experience and capability to conduct the required testing 

without delaying the progress of the Work. 

B. Field Testing and Inspection Service:  Contractor shall retain the services of the same independent 

soil testing laboratory used for source qualification testing to provide soil testing during pavement 

subbase installation. 

PART 2 – PRODUCTS 

2.1 SOURCE QUALIFICATION TESTING 

A. Contractor shall employ and pay for a qualified independent soil testing laboratory to perform soil 

testing services for source qualification. 
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1. Obtain a 100-pound minimum representative sample from each potential aggregate source.  

Obtain samples for each different material gradation known to exist in the pit.  Mix each sample 

thoroughly in accordance with AASHTO T87, and submit to the testing laboratory for 

reduction to specimen size.  The laboratory shall perform the following tests in the order 

shown.  Each material shall pass all tests in order to qualify. 

a. Particle Size Analysis: 

1) Method:  ASTM D422. 

2) Number of Tests:  2 per potential source. 

3) Acceptance Criteria:  Gradation within specified limits. 

b. Plasticity Index Determination: 

1) Method:  ASTM D424. 

2) Number of Tests:  1 particle size analysis on material passing no 40 mesh. 

3) Acceptance Criteria:  Plasticity Index within specified limits. 

c. Maximum Density Determination: 

1) Method:  ASTM D1557 Modified Proctor. 

2) Number of Tests:  2 per potential source. 

d. Magnesium Sulfate Soundness Loss Test: 

1) Method:   State DOT Standard Test Method. 

2) Number of Tests:  2 per potential source. 

3) Acceptance Criteria:  4 cycle loss within specified limits. 

2. Re-establish subbase material properties if source is changed during construction. 

2.2 MATERIALS 

A. Processed Gravel Subbase Course:  Materials shall consist of sound, durable blast furnace slag, stone, 

sand, gravel or blends of these materials. 

B. Crushed Rock Subbase Course:  Materials shall consist solely of approved blast furnace slag or stone 

which is the product of crushing ledge rock. 

C. All compacted pavement subbase aggregate materials shall be well graded from course to fine and 

free from organic or other deleterious materials, conforming to the requirements of SCDOT 

Standards, and meeting the following gradation requirements: 

 

SIEVE PERCENT PASSING 

1 1/2” 100 

3/4" 55-90 

No. 4 25-50 

No. 50 5-20 

No. 200 3-10 
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D. All AASHTO #57 materials shall be free from organic or other deleterious materials, conforming to   

 the requirements of SCDOT Standards, and meeting the following gradation requirements: 
 

SIEVE PERCENT PASSING 

1 1/2” 100 

1” 95-100 

1/2" 25-60 

No. 4 0-10 

No. 8 0-5 

 

1. Magnesium Sulfate soundness loss after 4 cycles shall be less than 20 percent.   

2. Plasticity Index of material passing No. 40 sieve shall not exceed 5.0. 

3. Not more than 30 percent, by weight, of the particles retained on a 1/2 inch sieve shall consist 

of flat or elongated particles.  A flat or elongated particle is defined as one which has its 

greatest dimension more than 3 times its least dimension. 

4. All material shall meet the specified gradation prior to placement.  All processing shall be 

completed at the source. 

2.3 PREPARATION 

A. Establish required lines, levels, contours, and datum. 

B. Maintain benchmarks and other elevation control points.  Re-establish, if disturbed or destroyed, at 

no additional cost to Owner. 

C. Proof-roll existing subgrade to the satisfaction of the Engineer.  Should the subbase course become 

unstable at any time prior to the placement of the overlying course(s), correct the unstable condition 

to the satisfaction of the Engineer.  Replace unstable or weak subgrade materials with suitable 

material as provided in the Specifications. 

D. Place stabilization fabric in locations as directed on the plans and in accordance with Section 

“Geotextiles” after subgrade has been proof-rolled and accepted by the Engineer. 

2.4 INSTALLATION 

A. Place subbase material in uniform horizontal layers, with a maximum compacted thickness of 

12 inches. 

B. Place subbase in a manner to avoid segregation.  Uncontrolled spreading shall not be permitted. 

2.5 COMPACTION 

A. Where subbase courses must be moisture-conditioned before compaction, uniformly apply water to 

the surface.  Prevent free water from appearing on the surface during or subsequent to compaction 

operations. 
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B. Compact all portions of each layer to a density not less than 95 percent of the maximum density. 

C. Final tolerances for the top surface of the subbase course requires that the surface does not extend 

more than 1/4 inch above nor more than 1/4 inch below the specified grade at any location. 

2.6 TRAFFIC ON SUBBASE 

A. The movement of vehicular traffic over the final surface of the subbase may be permitted at locations 

designated by, and under such restrictions as ordered by the Engineer, provided such movements take 

place prior to the final finishing of this course to the specified tolerance.  The movement of 

construction equipment on this course may be permitted, at locations designated by and under such 

restrictions as ordered by the Engineer at locations where permission is granted for such movement, 

the temporary surface of the course upon which the construction traffic is running, shall be placed 

and maintained for at least 2 inches above the final surface of this course.  Just prior to paving, and 

after all construction traffic not required for the removal has ceased, remove the 2 inch protective 

layer, prepare the exposed surface of the course, and compact to the specified tolerance. 

B. Should the subbase become mixed with the subgrade or any other material, through any cause 

whatsoever, remove such mixture and replace it with the specified subbase material. 

2.7 FIELD QUALITY CONTROL 

A. Notify the Engineer at least 1 working day in advance of all phases of subbase installation. 

B. Comply with the requirements of this Section for in-place relative density testing. 

1. In-place relative density: 

a. Method:  AASHTO T238, Nuclear Method. 

b. Number of Tests:  1 per specified interval. 

c. Acceptance Criteria:  Plus/minus 2 percent of specified percent compactions. 

2. Compaction tests shall be provided for every 1000 square yard of subbase placement.  A 

minimum of 3 for each lift is required. 

3. The Engineer may direct additional tests to establish gradation, maximum density, and in-place 

density as required by working conditions. 

4. Acceptance Criteria:  The sole criterion for acceptability of in-place subbase shall be in situ dry 

density.  Minimum dry density for all subbase shall be 95 percent of the maximum dry density. 

 If a test fails to qualify, the fill shall be further compacted and re-tested.  Subsequent test 

failures shall be followed by removal and replacement of the material. 

END OF SECTION 
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SECTION 321216.37 – ATHLETIC TENNIS ASPHALT PAVING 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This section includes provisions for hot-mixed asphalt concrete paving over prepared subbase. 

B. This section includes provisions for replacing pavement removed during the course of the Work or 

damaged resulting from Contractor’s operations. 

1.2 REFERENCES 

A. Applicable State or Provincial Department of Transportation Standard Specifications. 

B. “Standard Specifications for Highway Materials and Methods of Sampling and Testing, American 

Association of State Highway and Transportation Officials (AASHTO).” 

C. “American Society for Testing and Materials (ASTM).” 

1.3 SUBMITTALS 

A. Material Certificates signed by material producer and Contractor, certifying that each material item 

complies with or exceeds specified requirements. 

B. Field Test Reports:  Submit results of field testing directly to the Engineer. 

C. Tennis Paving Experience: 

1. On-site Project Manager/Superintendent Qualifications: 

a. Provide a list of completed facilities, minimum of 3 tennis court projects, in the past 5 

years. 

b. The project manager/superintendent will be on-site during all tennis paving operations. 

Substitution of project manager/superintendent shall not be permitted. 

2. Tennis Paving Contractor Qualifications: 

a. Tennis Paving Contractor shall provide a list of completed facilities, minimum of 

3 tennis court facilities, in the past 5 years.  

1.4 SITE CONDITIONS 

A. Weather Limitations:  Apply tack coats when ambient temperature is above 50 DegF (10 DegC) and 

when temperature has not been below 35 DegF (1 DegC) for 12 hours immediately prior to 

application.  Do not apply when base is wet or contains an excess of moisture. 

B. Construct hot-mixed asphalt concrete surface course when atmospheric temperature is above 

40 DegF (4 DegC) and when base is dry.  Base course may be placed when air temperature is above 

30 DegF (minus 1 DegC) and rising. 

C. Grade Control:  Establish and maintain required lines and elevations. 
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D. In no instance shall the materials and thicknesses of pavement and subbase courses replaced be less 

than that removed, unless approved by the Engineer. 

1.5 SEQUENCING AND SCHEDULING 

A. Coordinate the placement of asphalt concrete pavement with the completion of underground work 

by other trades. 

B. The asphalt top course shall be allowed to cure for 28 days prior to application of tennis acrylic 

surfacing.  

PART 2 – PRODUCTS 

2.1 MATERIALS 

A. General:  All hot mix asphalt shall be in accordance with applicable provisions of State or Provincial 

Department of Transportation “Standard Specifications for Road and Bridge Construction”, except 

as herein modified.  

1. No RAP (Reclaimed Asphalt Pavement) will be permitted in the asphalt top/wearing course.  

2. The RAP (Reclaimed Asphalt Pavement) content in the asphalt binder course shall be 

15 percent or less.    

3. The asphaltic cement (AC-1) content shall be 4.0 to 6.0 percent by weight of the total 

composite mixture. 

4. Coarse aggregate (material retained on the 4.75mm sieve) shall be sound, angular crushed 

stone or gravel (shale is not recommended).  

5. Fine aggregate (material passing the 4.75mm sieve and retained on the #200 (0.075mm) 

sieve) shall be sand, stone sand and stone screenings Class B quality or better and gradation 

FA-3. 

6. Mineral filler (material passing the #200 sieve) shall be dry limestone or dust. 

B. Asphalt Binder Course: 

1. The gradation of the composite aggregate shall conform to the following: 

 

SIEVE TOTAL % PASSING 

3/4” 100 

1/2” 90-100 

3/8” 80 

#4 45-70 

#8 25-55 

#30 (19) 

#50 5-20 (12) 

#100 5-16 (6.5) 

#200 2-9 (3) 

C. Asphalt Top Course: 

1. The gradation of the composite aggregate shall conform to the following: 
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SIEVE TOTAL % PASSING 

1/2” 100 

3/8” 90-100 

#4 60-90 (70) 

#8 35-65 (49) 

#30 (22) 

#50 6-25 (14) 

#100 (8) 

#200 2-10 (3) 

Note: The aggregate grain size should be as close to 

the figures in parentheses for the maximum density of 

the asphalt mixture. 

 

D. Asphalt Tack Coat:   

1. The primer for application on asphalt surfaces (tack coat) shall be RC-1. 

PART 3 – EXECUTION 

3.1 SURFACE PREPARATION 

A. General:  Remove loose material from compacted subbase surface immediately before commencing 

paving operations. 

B. Proof-roll prepared subbase surface with a ten-ton static, steel-wheel roller to check for unstable 

areas and areas requiring additional compaction, witnessed by the Engineer at least 48 hours prior to 

scheduled paving operations. 

C. Do not begin paving work until deficient subbase areas have been corrected and are ready to receive 

paving. 

D. Sawcut edges of existing pavement to achieve straight line transitions between old and new 

pavement.  Make a second sawcut through the top course of existing pavement 18 inches from the 

first cut to provide a staggered joint. 

E. Tack Coat:  Apply to contact surfaces of previously constructed asphalt or Portland cement concrete 

and surfaces abutting or projecting into asphalt concrete pavement.  Distribute at rate of 0.03 to 0.07 

gallons per square yard of surface. 

F. Allow to dry until at proper condition to receive paving. 

G. Exercise care in applying bituminous materials to avoid smearing of adjoining surfaces.  Remove 

and clean damaged surfaces. 

H. Do not commence pavement replacement operations until all buried work beneath pavement repair 

has been completed to the satisfaction of the Engineer. 
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I. Where trench dimensions preclude the use of proof rolling equipment, demonstrate the stability of 

the subgrade and subbase through other means, as acceptable to the Engineer. 

3.2 PLACING AND COMPACTING MIX 

A. General:  Place and compact asphalt pavement courses in accordance with applicable state or 

provincial department of transportation specifications unless otherwise specified. 

B. Place inaccessible and small areas by hand and compact with hot hand tampers or vibrating plate 

compactors. 

C. Chamfer edges of walks at 45-degree angle where walks do not abut curb. 

D. Joints:  Make joints between old and new pavements, or between successive days' work, to ensure 

continuous bond between adjoining work.  Construct joints to have same texture, density, and 

smoothness as other sections of asphalt concrete course.  Clean contact surfaces and apply tack coat. 

E. Place tack coat between successive courses if more than 48 hours have elapsed after placing the 

preceding course.  Apply tack coat at a rate of 0.03 to 0.07 gallons per square yard of surface. 

F. Compaction:  Compact asphalt pavement courses with a static steel wheel roller only, unless 

otherwise approved by the Engineer, based upon work conditions. 

G. Remove and patch areas of any asphalt concrete course deemed unsatisfactory by the Engineer at the 

Contractor’s expense.  Remove hardened or set asphalt by saw cutting. 

H. Adhere to applicable state or provincial department of transportation specifications for compaction 

requirements.  This, however, shall not relieve the Contractor of his responsibility to provide a well 

densified pavement.  It shall be the Contractor’s obligation to recognize difficulties in compacting 

the mix, and to make appropriate corrections. 

I. Roll and compact the asphalt concrete course until the finished surface is free from depressions, 

waves or other defects that would prevent proper drainage.  The finished surface shall be uniform in 

texture and appearance. 

J. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and 

hardened. 

K. Erect barricades to protect paving from traffic until mixture has cooled enough not to become 

marked. 

3.3 FIELD QUALITY CONTROL 

A. General:  Testing in-place asphalt concrete courses for compliance with requirements for thickness 

and surface smoothness will be done by Owner’s testing laboratory.  Repair or remove and replace 

unacceptable paving as directed by Engineer. 

B. Thickness:  In-place compacted thickness tested in accordance with ASTM D3549 will not be 

acceptable if exceeding following allowable variations: 

1. Binder and Surface Course:  Plus or minus 1/4 inch. 
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2. Cumulative Thickness Tolerances:  Plus or minus 1/4 inch for nominal cumulative 

thicknesses less than or equal to 4 inches.  Plus or minus 1/2 inch for nominal cumulative 

thicknesses greater than 4 inches. 

C. Surface Smoothness:  Test finished surface of each asphalt concrete course for smoothness, using 

10-foot straightedge applied parallel with and at right angles to centerline of paved area.  Surfaces 

will not be acceptable if exceeding the following tolerances for smoothness: 

1. Binder Course Surfaces:  1/4 inch. 

2. Wearing Course Surface:  3/16 inch, over 10' and 1/8" over 18". 

D. Compaction: 

1. In place density tests shall be performed on the asphalt binder/intermediate course every 

1,500 feet per SCDOT requirements. 

2. In place density tests shall be performed on the asphalt top/wearing course every 2,000 feet 

per SCDOT requirements. 

3. In place density limits shall be between the Lower Specification Limit (92%) and the Upper 

Specification Limit (96) for an average of 94% of Theoretical Maximum Density. 

E. Check surface areas at intervals as directed by Engineer. 

F. Scuff Resistance:  If, in the opinion of the Engineer, the pavement does not demonstrate reasonable 

resistance to deformation by punching loads and scuffing under horizontally applied shearing loads, 

after the pavement has cooled and hardened, the Engineer may require laboratory testing of cored 

pavement samples to determine the properties of the pavement; including aggregate gradation, 

asphalt content, air void ratio, density and any others deemed appropriate.  If laboratory testing 

indicates that any parameters substantially deviate from the design mix tolerances specified by 

applicable state or provincial department of transportation, replace the affected areas of pavement at 

no additional cost, and reimburse the Owner for all costs incurred in procurement and testing of 

cores. 

3.4 TENNIS REQUIREMENTS 

A. Flood Testing: 

1. The completed asphalt surface that will receive tennis court surfacing must be flood tested in 

the presence of the tennis surfacing contractor to determine if any depressions require 

remediation prior to the installation of the tennis surfacing.  

2. The completed asphalt surface shall be flooded with water and allowed to drain to check for 

planarity. Depressions are defined as any areas where standing water more than 1/16" deep 

(commonly measured using a nickel) remains after drainage of the area has ceased or after 

one hour at 70 degrees F or above in sunlight. Depressions in the surface should be patched 

and leveled according to the recommendations of the manufacturer of the color surface prior 

to proceeding with coating. 

B. Tennis Slope Requirements : 

1. The slope shall be 1:120 (0.83%) in the direction as indicated on the plans. The courts shall 

be planar with no crown or slope breaks.  

END OF SECTION  
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SECTION 321630 – CONCRETE SIDEWALKS 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section includes the installation of concrete sidewalk as shown on the Drawings, or as specified

herein.

B. The materials and methods specified herein are directly intended for placement of “new” concrete

sidewalk.  Where existing sidewalk is removed and replaced during construction, modifications to

these specifications to match existing conditions shall be made as directed by the Engineer.

1.2 QUALITY ASSURANCE 

A. Reference Standards:

1. The latest edition of the following standards, as referenced herein, shall be applicable.

a. SCDOT Standards.

b. American Society of Testing and Materials (ASTM).

c. American Concrete Institute (ACI).

B. The Contractor shall provide and pay for all costs in connection with an approved independent testing

facility to determine conformance of materials with the specifications, if at any time during the Work,

materials appear unsuitable in the opinion of the Engineer.

1.3 SUBMITTALS 

A. Concrete:

1. The Contractor shall furnish the name and location of the concrete supplier.

2. Submit the design mix for each class of concrete prior to use in the Work.

B. Product Data:

1. Submit manufacturer’s catalog cuts, specifications, and installation instructions.

C. Test Results:

1. The testing laboratory shall submit written reports of all tests, investigations, and

recommendations to the Contractor and the Engineer.

PART 2 – PRODUCTS 

2.1 MATERIALS 

A. Concrete:

1. All cast-in-place concrete shall be ready mixed concrete meeting the following criteria:

a. 28-day compressive strength-4000 psi

b. Air entrainment-4% to 8%

c. Slump-2" to 4"
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B. Premoulded Expansion Joint Filler: 

1. Concrete curbing shall be provided with a 1/2 inch premoulded expansion joint filler 

conforming to ASTM D1751. 

2. The premoulded expansion joint filler shall be “pre-cut” to match the concrete sidewalk cross-

sectioned dimensions as detailed on the Drawings. 

C. Fabric Reinforcement: 

1. Flat sheets of 6 x 6 - W 2.9 x W 2.9, ASTM A1064, welded wire reinforcement. 

D. Sealants: 

1. Joint Sealers:  ASTM C920. 

E. Forms: 

1. Sidewalk forms shall be of wood or steel, straight of sufficient strength to resist springing 

during depositing and consolidating concrete, and of a height equal to the full depth of the 

finished sidewalk. 

2. Wood forms shall be surfaced plank, 2-inch nominal thickness, straight and free from warp, 

twist, loose knots, splits or other defects.  Wood forms shall have a nominal length of 10 feet, 

with a minimum of three stakes per form, at maximum spacing of 4 feet. Corners, deep 

sections, and radius bends shall have additional stakes and braces, as required.  Radius bends 

may be formed with 3/4-inch boards, laminated to the required thickness. 

3. Steel forms shall be channel-formed sections with a flat top surface and with welded braces at 

each end and at not less than two intermediate points.  Form ends shall be interlocked and self- 

aligning.  Forms shall include flexible forms for radius forming, corner forms, form spreaders, 

and fillers.  Forms shall have a nominal length of 10 feet, with a minimum of two welded stake 

pockets per form.  Stake pins shall be solid steel rods with chamfered heads and pointed tips, 

designed for use with steel forms. 

PART 3 – EXECUTION 

3.1 INSPECTION 

A. The Contractor shall notify the Engineer 24 hours before placing concrete in order to give the 

Engineer an opportunity to inspect the formwork, reinforcing and related items prior to placement of 

the concrete. 

B. Delivery tickets shall show the amount of cement, brand, and amount of all admixtures, in addition to 

information required by ASTM C94, Section 14.  Water added on the job shall be approved and the 

amount noted on the delivery ticket and initialed by the Contractor. 

3.2 SUBBASE PREPARATION 

A. Concrete sidewalk shall be constructed on a compacted granular subbase as shown on the Drawings. 

B. The completed subbase shall be tested for grade and cross section with a template extending the full 

width of the sidewalk and supported between side forms. 

C. The subbase shall be maintained in a smooth, compacted condition in conformity with the required 

section and established grade, until the concrete is placed. 

D. The subbase shall be in a moist condition when concrete is placed. 
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E. The subbase shall be prepared and protected so as to produce a subbase free from frost when the 

concrete is deposited. 

3.3 FORMWORK 

A. Earth cuts may not be used as forms for vertical surfaces. 

B. All forms shall be built mortar tight and of materials sufficient in strength to hold concrete without 

bulging between supports.  Forms shall be maintained to eliminate the formation of joints due to 

shrinkage of the forms.  Concrete, misshapen by bulges or deformations caused by inadequate forms, 

shall be removed or corrected as ordered by the Engineer.  All replacements or corrections shall be 

made at the Contractor’s expense. 

C. All surfaces of wooden forms that will be in contact with exposed concrete shall be thoroughly 

treated with an approved lacquer in the procedure recommended by the manufacturer.  Forms so 

treated shall be protected from being damaged or dirtied prior to placing of the concrete. 

D. Metal forms shall be treated with an approved form lacquer or may be treated with an approved form 

oil.  The metal used for forms shall be of sufficient thickness to remain true to shape.  All bolt and 

rivet heads shall be designed to hold the forms rigidly together and to allow removal, without injury 

to the concrete.  Metal forms which do not have smooth surfaces, correct alignment and clean 

surfaces shall not be used. 

E. Side forms shall not be removed for less than 12 hours after finishing has been completed. 

3.4 CONCRETE PLACEMENT AND FINISHING 

A. Preparation: 

1. Set forms true to line and grade and anchor rigidly in position. 

2. Transverse expansion joints shall be installed at sidewalk returns and opposite expansion joints 

in adjoining curbs.  Longitudinal expansion joints shall be installed between concrete sidewalk 

and abutting concrete curb, continuously.  Transverse expansion joints shall be installed equally 

at not more than 25 feet on center, unless otherwise directed by the Engineer, or as detailed on 

the Drawings. 

3. Transverse expansion joints shall be filled with 1/2-inch joint filler strips.  Joint filler shall be 

placed with top edge 1/4 inch below the surface and shall be held in place with steel pins or 

other devices to prevent warping of the filler during floating and finishing.  Protect the top edge 

of the joint filler during concrete placement with a temporary cap and remove after concrete has 

been placed. 

4. Expansion joints shall be formed about structures and features that project through or into the 

sidewalk pavement, using joint filler of the type, thickness, and width indicated.  The filler 

shall be installed in such manner as to form a complete, uniform separation between the 

structure and sidewalk pavement. 

B. Placement of Fabric Reinforcement: 

1. Prior to placement, clean reinforcement thoroughly of mill and rust scale and of coatings which 

could destroy or reduce bond.  Where there is a delay in depositing concrete after the 

positioning of reinforcement, reclean reinforcement, if necessary. 

2. Place reinforcement midway between top and bottom of the slab and secure against 

displacement. 
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3. Lap edges and ends of adjoining sheets of fabric reinforcement at least half the mesh width.  

Offset end laps in adjacent sheets to prevent continuous joints at ends.  Interrupt reinforcement 

at expansion joints, stopping 2 inches from edges. 

C. Concrete Placement: 

1. Concrete shall be placed in the forms in one layer of such thickness that when compacted and 

finished the sidewalk will be of the thickness indicated.  After concrete has been placed in the 

forms, a strike-off guided by side forms shall be used to bring the surface to proper section to 

be compacted. 

2. The concrete shall be tamped and consolidated with a suitable wood or metal tamping bar, and 

the surface shall be finished to grade with a wood float.  Finished surface of the walk shall not 

vary more than 3/16 inch from the testing edge of a 20-foot straightedge.  Irregularities 

exceeding the above shall be satisfactorily corrected.  The surface shall be divided into 

rectangular areas by means of contraction joints spaced at intervals shown on the drawings. 

3. Place concrete in accordance with ACI 301 unless otherwise specified herein. 

4. Cold Weather Concreting: Comply with ACI 306 for placement at temperatures of, or expected 

to be, below 40°F. 

5. Hot Weather Concreting: Comply with ACI 305 for placement at temperature of, or expected to 

be, above 90°F. 

D. Concrete Finishing: 

1. After straight edging, when most of the water sheen has disappeared, and just before the 

concrete hardens, the surface shall be finished to a smooth and uniformly fine granular or sandy 

texture free of waves, irregularities, or tool marks.  A scored surface shall be produced by 

brooming with a fiber-bristle brush in a direction transverse to that of the traffic, or as 

otherwise shown on the drawings. 

2. All slab edges, including those at formed joints, shall be finished carefully with an edger 

having a radius of 1/8 inch.  Corner and edges which have crumbled and areas which lack 

sufficient mortar for proper finishing shall be cleaned and filled solidly with a properly 

proportioned mortar mixture and then finished. 

3. The completed surface shall be uniform in color and free of surface blemishes and tool marks. 

3.5 CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 

temperatures. 

B. Comply with ACI 306.1 for cold-weather protection. 

C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy 

conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during 

finishing operations. Apply according to manufacturer's written instructions after placing, screeding, 

and bull floating or darbying concrete but before float finishing. 

D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface. 

E. Curing Methods: Cure concrete by moisture curing as follows: 

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the 

following materials: 

a. Water. 

b. Continuous water-fog spray. 
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c. Absorptive cover, water saturated and kept continuously wet. Cover concrete surfaces 

and edges with 12-inch (300-mm) lap over adjacent absorptive covers. 

3.6 SEALING JOINTS 

A. At the end of the curing period, expansion joints shall be carefully cleaned and filled with joint sealer.  

Concrete at the joint shall be surface dry, and the atmospheric and pavement temperatures shall be 

above 50˚F, at the time of application of joint sealing materials. 

B. Joints shall be filled flush with the concrete surface in such manner as to minimize spilling on the 

walk surface.  Spilled sealing material shall be removed immediately and the surface of the walk 

cleaned.  Dummy groove joints shall not be sealed. 

3.7 BACKFILLING AND RESTORATION 

A. After curing, debris shall be removed, and the area adjoining the concrete shall be backfilled, graded, 

and compacted to conform to the surrounding area in accordance with lines and grades indicated. 

B. All lawns, pavements, driveways, shrubs, or other improvements affected by sidewalk placement 

shall be restored to their original condition. 

3.8 PROTECTION 

A. The Contractor shall protect the sidewalk and keep it in “first class” condition until the completion of 

the Contract.  Any sidewalk which is damaged prior to final acceptance of the Work shall be removed 

and replaced at the Contractor’s expense. 

3.9 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  The Owner will provide an inspecting agency to perform tests and 

inspections and to submit reports. 

B. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 

shall be performed according to the following requirements: 

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete mixture 

exceeding 5 cu. yd., but less than 25 cu. yd., pl us one set for each additional 50 cu. yd. or 

fraction thereof. 

2. Testing Frequency:  Obtain at least one composite sample for each 100 cu. yd. or fraction 

thereof of each concrete mixture placed each day. 

a. When frequency of testing will provide fewer than five compressive-strength tests for 

each concrete mixture, testing shall be conducted from at least five randomly selected 

batches or from each batch if fewer than five are used. 

3. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, but 

not less than one test for each day's pour of each concrete mixture. Perform additional tests 

when concrete consistency appears to change. 

4. Air Content: ASTM C23 l, pressure method, for normal-weight concrete; one test for each 

composite sample, but not less than one test for each day's pour of each concrete mixture. 

5. Concrete Temperature: ASTM C I 064/C I 064M; one test hourly when ai r temperature is 40 

DegF and below and when 80 DegF and above, and one test for each composite sample. 

6. Compression Test Specimens: ASTM C3 l /C3 I M. 

a. Cast and laboratory cure three sets of two standard cylinder specimens for each 

composite sample. 
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7. Compressive-Strength Tests: ASTM C39/C39M; test one set of two laboratory-cured 

specimens at 7 days and one set of two specimens at 28 days. The remaining two cylinders will 

be held in reserve. If the results of the 28-day tests indicate low strength concrete, the engineer 

will direct the contractor and laboratory to test the remaining two cylinders at a time directed 

by the Engineer. 

8. Strength of each concrete mixture will be satisfactory if every average of any three consecutive 

compressive-strength tests equals or exceeds specified compressive strength and no 

compressive-strength test value falls below specified compressive strength by more than 500 

psi. 

9. Test results shall be reported in writing to Engineer, concrete manufacturer, and Owner within 

48 hours of testing. Reports of compressive-strength tests shall contain Project identification 

name and number, date of concrete placement, name of concrete testing and inspecting agency, 

location of concrete batch in Work, design compressive strength at 28 days, concrete mixture 

proportions and materials, compressive breaking strength, and type of break for both 7- and 28- 

day tests. 

END OF SECTION 
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SECTION 321723 – PAVEMENT MARKING 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This section includes provisions for removal of existing pavement markings and for new pavement 

markings on finished surfaces. 
 

1.2 REFERENCES 

A. SCDOT Standards 

B. Standard Specifications for Highway Materials and Methods of Sampling and Testing, American 

Association of State Highway and Transportation Officials (AASHTO). 

C. Americans with Disabilities Act Accessibility Guidelines for Buildings and Facilities, US 

Department of Justice. 

1.3 SUBMITTALS 

A. Pavement marking plan indicating lane separations and defined parking spaces.  Note dedicated 

handicapped spaces with international graphics symbol. 

B. One (1) manufacturer’s label including product analysis for each paint type and color. 

1.4 QUALITY ASSURANCE 

A. Conform to all requirements of regulatory agencies having jurisdiction. 

1.5 SITE CONDITIONS 

A. Perform the painting operations after working hours, on weekends or at such time so as not to 

interfere with the flow of traffic.  Provide temporary barriers to prevent vehicles from driving over 

newly painted areas. 

B. Apply paint on dry, clean pavement surface, when the air temperature is above 40F. 

C. All pavement markings require glass bead application, except parking stall markings. 

1.6 SEQUENCING AND SCHEDULING 

A. Coordinate pavement markings with regulatory authorities having jurisdiction. 

B. Schedule pavement markings to follow the completion of paved surfaces. 

PART 2 – PRODUCTS 

2.1 MATERIALS 

A. Marking Paint:  Per SCDOT 
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1. Colors:  White, yellow. 

B. All paints and solvent shall conform to Federal, State and Local air pollution regulations, including 

those for the control (emission) of volatile organic compounds (VOC) as established by the US 

Environmental Protection Agency. 

PART 3 – EXECUTION 

3.1 SURFACE PREPARATION 

A. Remove dust, dirt, and other foreign material detrimental to paint adhesion. 

B. Mark layout of pavement markings with chalk or paint prior to final application. 

C. Grind, scrape or sandblast existing pavement markings as indicated on the Drawings or as required 

by the Engineer.  Conduct grinding, scraping, or sandblasting operations in such a manner that the 

finished pavement surface is not damaged or left in a pattern that will mislead or misdirect traffic.  

Conform to SCDOT. 

D. Painting out existing pavement markings will only be approved for short-term temporary use. 

3.2 APPLICATION 

A. Apply pavement markings in accordance with SCDOT, Application for Epoxy Reflectorized 

Pavement Markings. 

B. Reflective glass spheres are injected into, or dropped onto, the liquid epoxy marking at a minimum 

rate of 20 lb/gal of epoxy resin. 

C. Use rollers and brushes for miscellaneous markings. 

D. Use templates and guides to provide uniform patterns and straight edges. 

END OF SECTION 
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SECTION 321823.59 – SYNTHETIC TENNIS COURT SURFACING 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section includes the installation of an acrylic tennis court playing system, as shown on the 

Drawings and as specified. 

1. Patching. 

2. Acrylic filler course (2 applications) 

3. Acrylic texture course (2 applications) 

4. Playing lines. 

1.2 ENVIRONMENTAL CONDITIONS 

A. Weather Limitations: Surface temperature is 50 DegF (10 DegC) and rising to allow for proper 

application and curing.  Do not apply if surface temperature is in excess of 140 DegF (60 DegC). 

B. Materials are water based acrylic and are to be kept from freezing during storage, transit, and 

installation. 

1.3 SUBMITTALS 

A. Submit manufacturer’s technical data, specifications, and application instructions for the tennis 

playing surface system. 

B. Submit color samples for court surfacing.  Final colors to be selected by Owner. 

C. Certified installer documentation by the manufacturer. 

1.4 QUALITY ASSURANCE 

A. Installer shall be certified as an approved installer by the manufacturer and have a minimum of 5 

years direct project related experience installing one of the products specified in this section.  

Installer shall also have completed a minimum of 15 successful court installations with one of three 

materials specified. 

B. Unless otherwise indicated, all tennis court playing lines shall abide by the following Rules of 

Tennis: 

1. United States Tennis Association – Rule 1. 

2. International Tennis Federation – Rule 1. 

1.5 DELIVERY 

A. Materials shall be delivered to the site in sealed, properly labeled containers and stenciled with the 

proper batch code numbers.  Products packaged or labeled in any other manner will not be accepted.  

Mixing with clean fresh water shall only be done at the job site.  Coverage rates are based upon 

material type, prior to mixing with water as directed by the manufacturer. 
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1.6 COORDINATION 

A. Tennis court surfacing system shall be applied to asphalt concrete leveling course: 

1. After the asphalt concrete has cured for a minimum of 30 days. 

2. After the net post foundations have been installed. 

1.7 WARRANTY 

A. Provide manufacturer's warranty for all materials incorporated into the tennis court surface system. 

B. Contractor shall warrant the completed tennis court surface system against defects in workmanship 

and materials for a period of two years after the date of substantial completion. 

C. Defective materials and workmanship may be defined as, but not necessarily limited to, the 

following; lack of system coalescence, loss of adhesion, cohesion in any surfacing components 

which covers the surfacing system to not serve its intended purposes. Surface failures in the form of 

tears, delamination, blistering, bubbling or splits not caused by the owner or any other causes are 

indications of defective material or workmanship. 

D. Manufacturer and contractor shall warrant the completed tennis playing surface against chalking, 

checking, fading, discoloration, or other adverse effects from ultra violet rays of the sun, from 

weather moisture, or from weather temperatures. 

E. Materials shall be delivered to the construction site in their original unused and unopened containers 

clearly labeled with trade name and name of manufacturer. 

PART 2 – PRODUCTS 

2.1 COURT SURFACING 

A. Surfacing system to be an exterior acrylic surface system for application onto an asphalt pavement 

base. Acceptable product manufacturers include the following or an approved equal: 

1. Nova Sports, USA, www.novasports.com, Framingham Mass., (800) 872-6682 

a. Novacoat Surface System 

2. California Products Corp., www.calprocorp.com, Deco Surfacing Systems, Andover, Mass., 

(800) 225-1141.  

a. Plexipave Color Finish System 

b. Deco Color Surface System 

3. Acrytech, by Stegas Inc., www.tennispaint.com, Austell, GA 30106, (770)734-3000 

a. Acrytech with UV-15 colorguard 

4.  Approved equivalent. 

B.  The tennis court surfacing system shall be an acrylic surface system desired by the owner to 

produce the playing characteristics required for the intended use of the tennis facility. 

http://www.novasports.com/
http://www.calprocorp.com/
http://www.tennispaint.com/
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C. Obtain all tennis court surfacing materials and components including leveling materials from a 

single manufacturer. Provide secondary materials as recommended and approved only in writing by 

manufacturer of primary surfacing materials. 

D. If the surfacing contractor desires to use a surface system other than the surface system set forth 

above, complete manufacturer's literature, product data sheets and a description of the surface 

system must be submitted to the Engineer for review a minimum of 15 days prior to commencement 

of the surface system application. The Engineer at its discretion may approve or disapprove the 

substitute system if in its sole judgment the proposed system does not satisfy the system design 

criteria set forth by the Engineer. 

PART 3 – EXECUTION 

3.1 TENNIS COURT SURFACING – GENERAL 

A. Pavement Surface Observation. 

1. Prior to the application of the tennis court surface system, during the first two weeks of the 

asphalt curing period, the contractor shall observe the asphalt paving in all courts to be 

surfaced in accordance with this section. All surface irregularities shall be marked, noted, and 

corrected prior to the start of any surfacing work. Surface irregularities shall include, but not 

be limited to, the following: poorly constructed joints, overly coarse pavement surface, oily or 

"fat" spots, surface contamination by dirt, dust or chemical substances. 

B. Pavement Surface Planarity Observation. 

1. Prior to application of the tennis court surface system the asphalt concrete surface shall be 

flooded with water and allowed to drain. Any depressions holding water deeper than 1/16 in. 

shall be patched and leveled in accordance with recommendations of the manufacturer of the 

tennis court surfacing material specified herein. 

C. Pavement Surface Preparation. 

1. Preparation of the asphalt surface shall include all work necessary to provide a clean, 

uniform, and sound surface free from any extraneous materials that could affect the tennis 

surface system. The surface of the asphalt shall be thoroughly cleaned by the use of a power 

broom or power wash. All oil spots or oily residue shall be removed. Subsequent to the 

cleaning of the asphalt surface, a prime coat of dilute acrylic primer shall be applied to any 

areas of the asphalt concrete that are not clean or where the bond to the surface of the asphalt 

concrete is in question. The entire surface shall be checked for minor depressions or 

irregularities or areas not meeting the surface tolerance specified. Depressed areas and surface 

irregularities shall be corrected using an acrylic based patching material. 
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D. Weather Conditions. 

1. Water emulsion systems set forth in this specification shall be applied in dry weather and only 

when the pavement and atmospheric temperature is 500 DegF or above. Application shall not 

be permitted when precipitation is anticipated before the film dries to a rain-resistant 

condition, or when temperature and humidity conditions are such that the emulsion systems 

could not dry thoroughly before a minimum pavement temperature of 45 DegF occurs. Each 

application shall be thoroughly dry and cured prior to the application of succeeding 

applications. 

3.2 TENNIS SURFACE SYSTEM 

A. Surface System Application: 

1. Application of the tennis surface system shall commence after the asphalt concrete leveling 

course is thoroughly cured for a minimum of 30 days and after the net post foundations have 

been installed. The tennis court surface system shall be applied in multiple applications. 

Individual surface system applications shall be made perpendicular to each other (alternated 

lengthwise and crosswise of the court) with the final application being applied parallel with 

the tennis net line. 

B. Tennis Surface System: 

1. The tennis surface system shall consist of the following applications after the patching has 

been completed There are a total of 5 applications minimum in the surface system specified 

plus the playing lines. It is the intent of this specification to provide a smooth playing surface 

without evidence of the asphalt showing through the finished surface. The surface shall be 

observed after the acrylic filler coats have been applied to ensure that this intent has been 

accomplished. 

a. Acrylic Resurfacer Coats:  Course sand - 2 applications. 

b. Acrylic Texture Course:  Fine sand, tinted - 2 applications. 

c. Textured playing lines:  1 application. 

2. Prior to the application of the color courses, the Owner and Engineer shall observe the surface 

to ensure that it is free from ridges, loose or foreign materials or other surface irregularities. 

C. Filler Coats: 

1. Acrylic filler coats shall be applied to fill the surface voids in the asphalt concrete leveling 

course and to remove minor surface irregularities. Two applications shall be applied to fill the 

voids in the asphalt and to remove minor irregularities in the surface of the leveling course. 

The acrylic filler coat shall be mixed and applied in strict accordance with the manufacturer's 

recommendations. A maximum of 700 pounds of 70 to 90 mesh round particle sand per 

55 gallons of acrylic filler coat binder shall be used. 
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D. Texture Course: 

1. Texture course shall be applied to fill minor surface irregularities and to produce a uniform 

textured surface, to provide durability and the desired playing characteristics. The texture 

course material shall be a sand filled acrylic latex compound which is manufactured for the 

use intended. The aggregate used in the texture course shall be 80 to 100 mesh round particle 

sand. The first application shall be applied using neutral material. The second application 

shall be pigmented using 10 gallons of the finish color per 55 gallons of texture course as a 

color transition course. Material shall be mixed and applied in accordance with manufacturers 

recommendations. 

E. Court Surface Color: 

1. The court surface colors (up to 2 colors) shall be chosen from manufacturer's standard colors 

and as approved by the Owner. 

F. Finished Court Surface Tolerance: 

1. The finished court surface when flooded with water and allowed to drain shall have no 

depressions holding water deeper than 1/16 inch, the thickness of a 5-cent piece (American 

coin). This depth is considered to be the allowable depth that will evaporate in a reasonable 

period of time after the remainder of the surface is dry, the time required for evaporation 

being dependent upon temperature, humidity, and wind velocity. 

G. Playing Lines: 

1. The playing lines shall be 2 inches in width and shall be applied straight, true, and accurate. 

Allow a minimum of 24 hours for the color surfacing to dry before painting the lines. All 

lines shall be taped and hand painted. The lines area after taping shall be coated with clear 

acrylic to seal the edges of the tape and produce a clean, crisp edge of the finished line. 

Mechanical painting of the lines shall be unacceptable. No fuzzy edges or wavy lines will be 

acceptable. 

H. Curing Time: 

1. The court surface shall be allowed to cure for a minimum of 4 days before being opened to 

play. 

3.3 PROTECTION 

A. Erect temporary barriers to protect coatings during drying and curing. 

B. Lock gates to prevent use until acceptance by the owner’s representative. 

3.4 CLEAN UP 

A. Remove all containers, surplus materials and debris.  Dispose of materials in accordance with local, 

state and Federal regulations. 

B. Leave site in a clean and orderly condition. 

END OF SECTION 
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SECTION 323113 – CHAIN LINK FENCE AND GATES 

PART 1 – GENERAL 

1.1 DESCRIPTION 

A. The Contractor shall provide all labor, materials, equipment, and services necessary for, and 

incidental to, the installation of chain link fence and gates, as shown on the Drawings and as specified 

herein. 

B. All chain link fence shall have a thermally-bonded and fused polymer color coating.   

C. All gates and gate hardware shall be powder coated. 

1.2 QUALITY ASSURANCE 

A. Comply with standards of the Chain Link Fence Manufacturer’s Institute. 

B. Provide steel fence and related gates as a complete system produced by a single manufacturer, 

including necessary erection accessories, fittings and fastenings. 

C. Comply with ASTM A53 for requirements of Schedule 40 piping. 

D. Comply with ASTM F668 Specification for Polymer Coated Chain Link Fence Fabric. 

E. Comply with ASTM F1043 Specification for Strength and Protective Coatings of Metal Industrial 

Fence Framework.  

F. Height of fence shall be measured from the top of concrete footing to the top of post. 

G. Manufacturer: Company shall be headquartered in the US having US manufacturing facility/facilities 

specializing in manufacturing chain link fence products with at least 5 years of experience. 

H. Fence contractor: Company with demonstrated successful experience installing similar projects and 

products in accordance with ASTM F567.  

I. Tolerances: Current published edition of ASTM specifications tolerances apply. ASTM specification 

tolerance supersede any conflicting tolerance.  

1.3 SUBMITTALS 

A. Product Data: Include construction details, material descriptions, dimensions of individual 

components and profiles, and finishes for chain-link fences and gates.  

1. Fence and gate posts, rails and fittings 

2. Chain link fabric, reinforcements, and attachments. 

3. Gates and hardware. 

B. Shop Drawings: Show locations of fences, gates, posts, rails, tension wires, details of extended posts, 

extension arms, gate swing, or other operation, hardware, and accessories.  Indicate materials, 

dimensions, sizes, weights, and finishes of components.  Include plans, gate elevations, sections 

details of post anchorages, attachment, bracing, and other required installation and operational 

clearances. 
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C. Samples for Verification:  For each type of chain-link fence and gate indicated:  

1. Polymer coated steel wire (for fabric) in 6-inch (150-mm) lengths on shapes for posts, rails, 

wires and gate framing. 

2. Two-stage powder coat finish, in 6-inch (150-mm) lengths on shapes for gate framing. 

D. Product Certificates:  For each type of chain-link fence and gate, signed by product manufacturer: 

1. Strength test results for framing according to ASTM F1043. 

2. Material certifications, made in USA, Buy America Act or Buy America when required.  

E. Qualification Data:  For installer. 

F. Field quality-control test reports. 

G. Maintenance Data: For the following to include in maintenance manuals: 

1. Polymer finishes. 

2. Powder coat finishes. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who has completed chain-link fences and gates 

similar in material, design and extent to those indicated for this Project and whose work has resulted 

in construction with a record of successful in-service performance. 

B. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in 

Division 01 Section "Project Management and Coordination." 

1.5 PROJECT CONDITIONS 

A. Field Measurements: Verify layout information for chain-link fences and gates shown on Drawings in 

relation to property survey and existing structures.  Verify dimensions by field measurements. 

PART 2 – PRODUCTS 

2.1 STEEL FRAME WORK 

A. Unless noted otherwise on the Drawings, minimum Nominal Framework Sizes shall be the following: 
 

FENCE 

HEIGHT 
LINE 

POSTS 

END, 

CORNER & 

PULL POSTS 

RAILS & 

BRACES 
GATE 

FRAMES 
*GATE 

POSTS 

CONCRETE 

FOUNDATION DIA. 

DEPTH Diameters 
Corner/

End 

LINE 

POSTS 

PULL & 

GATE 

POSTS 

3' 1-1/2" 2" 1-1/4" 1-1/2" 3" 12" 12" 4' 

3'-6" 2" 3" 1-1/4" 1-1/2" 4" 12" 12" 4' 

4' 2” 3" 1-1/4" 1-1/2" 4" 12" 12" 4' 

4'-6" 2” 3" 1-1/4" 1-1/2" 4" 12" 12" 4' 

5' 2” 3" 1-1/4" 1-1/2" 4" 12" 12" 4' 

6' 2” 3" 1-1/4" 1-1/2" 4" 12" 18" 4' 
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FENCE 

HEIGHT 
LINE 

POSTS 

END, 

CORNER & 

PULL POSTS 

RAILS & 

BRACES 
GATE 

FRAMES 
*GATE 

POSTS 

CONCRETE 

FOUNDATION DIA. 

DEPTH Diameters 
Corner/

End 

LINE 

POSTS 

PULL & 

GATE 

POSTS 

8' 2” 3" 1-1/4" 1-1/2" 4" 12" 18" 4' 

10' 3" 4" 1-1/4" 1-1/2" 4" 12" 18" 4' 

12' 3" 4" 1-1/4" 1-1/2" 4" 12" 18" 5' 

16' 3-1/2" 4" 1-1/4" 1-1/2" 4" 12" 18" 5' 
 

 

SCHEDULE 40 S/L PIPE TABLE 
 50,000 PSI 

HOT DIPPED GALVANIZED STEEL TUBING 

NOMINAL 

SIZE  

(IN.) 

ACTUAL 

OUTSIDE 

DIAMETER 

(IN.) 

WEIGHT 

*(LB/FT) 
 

NOMINAL SIZE 

(IN.) 

ACTUAL 

OUTSIDE 

DIAMETER 

(IN.) 

WEIGHT 

*(LB/FT) 

1 1.315 1.67  1 1.315  

1-1/4 1.660 2.27  1-1/4 1.660 1.83 

1-1/2 1.900 2.71  1-1/2 1.900 2.28 

2 2.375 3.65  2 2.375 3.12 

2-1/2 2.875 5.79  2-1/2 2.875 4.64 

3 3.500 7.58  3 3.500 5.71 

3-1/2 4.000 9.11  3-1/2 4.000 6.56 
 

B. Pipe must comply with ASTM F1043 Group 1A or 1C 

C. Round Steel Pipe and Rail: Round steel pipe and rail to be cold-rolled electric resistance welded pipe 

in accordance with ASTM 1043 materials group 1C, minimum steel yield strength 50,000 psi. Type 

B external coating, hot dip galvanized zinc 1.0 oz/ft2 with a clear polymeric overcoat, Type D interior 

90% by weight zinc-rich coating having a minimum thickness of 0.30 mils.  

D. Polymer Color Coated Pipe: Polymer coated pipe shall have a polyester or polyolefin coating fused 

and adhered to the exterior zinc coating of the galvanized pipe in accordance with ASTM F1043.  

The minimum thickness of the polymer coating shall be 3 mils.  

1. Color: Black. To match fabric per ASTM F934.  

E. Polymer Coated Color Fittings: In compliance with ASTM F626. Polymer coating minimum 

thickness to be 0.006 in. fused and adhered to the zinc coated fittings.  Color to match fence system.  

2.2 CHAIN LINK FABRIC 

A. General: Height indicated on Drawings. Provide fabric in one-piece heights for fence heights up to 

10 feet measured between top and bottom of outer edge of selvage knuckle or twist.  Comply with 

ASTM A392, CLFMI CLF 2445, and requirements indicated below:  

1. Steel Chain Link Wire Fabric:  

a. Polymer Coated Steel Fabric: ASTM F668, the wire gauge specified for polymer coated 

wire is that of the metallic coated steel core wire. 
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1) Class 2b fused and adhered 

2) Color: Black. In compliance with ASTM F934 

B. Mesh Size:  

1. 2 inches for track fences. 

2. 1-3/4 inches for tennis court fencing. 

C. Selvages:  Knuckled top and bottom. 

2.3 SWING GATES 

A. Assemble gate frames with fully coped welds as shown on the Drawings or on Shop Drawings 

approved by the Engineer. 

1. All ferrous metal components shall be blast cleaned to and SSPC-6 commercial blast clean. 

B. Powder Coated Framework for Gates: 

1. Colored Powder Coated Framework: 

a. Powder for coating shall be a polyester-based thermal setting resin. 

b. Powder coat system shall meet or exceed the following test requirements: 

1) Direct Impact Resistance: ASTM D2794-93, up to 160 inches per pound. 

2) Flexibility: ASTM D522-93, Method B, equal to or less than a 1/4-inch mandrel. 

3) Pencil Hardness: ASTM D3363-93a, HB-2H. 

4) Crosshatch Adhesion: ASTM D3359-97, Method B, 5B. 

5) Salt Spray Resistance: ASTM B117 plus 1,000 hours. 

6) Humidity Resistance: ASTM D2247 plus 1,000 hours. 

c. Moveable parts such as hinges, latches and drop rods may be field coated using a liquid 

polymer touch up.  

d. Chain link fabric on gate same as finish same for fencing. 

e. Color: To match that of the fencing system.  

2.4 GATE HARDWARE 

A. Hinges:  Non-lift-off type, offset to permit 180-degree swing, and of suitable size and weight to 

support gate.  Provide 1-1/2 pair of hinges for each leaf over 6 feet high. 

B. Latch:  Provide plunger bar type complete with flush plate set in concrete for all double gates and 

single gates over 10 feet.  Padlock eye shall be an integral part of latch construction. 

1. Provide plunger bar complete with flush plate set in concrete on each gate leaf 

2. Provide flush plate set in concrete for both the fully open position and full closed position 

C. Keeper for Vehicle Gates:  Provide keeper which automatically engages the gate leaf and holds it in 

open position until manually released. 

2.5 MISCELLANEOUS MATERIALS AND ACCESSORIES 

A. Post Tops: Steel, wrought iron, or malleable iron. 

B. Stretcher Bars:  One piece equal to full height of fabric, minimum cross-section 3/16 inch by 

3/4 inch. 
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C. Metal Bands (for stretcher bars):  Steel, wrought iron, or malleable iron, to secure stretcher bars to 

end, corner, pull and gate posts. 

D. Wire Ties: 

1. For tying fabric to line posts, rails and braces:  9-gauge steel wire. 

2. For tying fabric to tension wire:  11-gauge steel hog rings. 

E. Truss Rods:  3/8-inch diameter. 

F. Angle Beams, I Beams and Steel Shapes:  ASTM A36. 

G. Bolts and Nuts:  ASTM A307, Grade A. 

PART 3 – EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for a verified 

survey of property lines and legal boundaries, site clearing, earthwork, pavement work and other 

conditions affecting performance: 

1. Begin installation in general site areas or those not directly adjacent to the playing field only 

after final grading including topsoiling and paving is completed in that area or as otherwise 

permitted by Engineer. 

2. For installation directly adjacent to the playing field, coordinate footing installation timing with 

final installation of playing field materials so as not to contaminate, destroy or displace these 

playing field materials.  

3. If unsatisfactory conditions are present, proceed with installation only after they have been 

corrected.  

3.2 PREPARATION 

A. Coordinate fence and gate installation with completion of finished grading and installation of 

adjacent finish field materials. 

B. Stake locations of fence lines, gates and terminal posts.  Do not exceed intervals of 500 feet or line of 

sight between stakes.  Indicate locations of utilities, irrigation system, underground structures, 

benchmarks and property monuments. 

3.3 INSTALLATION 

A. Space posts equidistant in the fence line with a maximum of 10 feet on center or as shown on 

Drawings. 

B. Footings: Excavate holes as indicated for fence and gate posts. Excavate footings to depths and 

widths as noted in Specifications or on drawings. Install gravel drainage material in bottom of hole as 

shown on the drawings. 

C. Setting Posts and Footings at Concrete Areas: Set posts in center of hole. Embed post so that bottom 

of post is flush with the bottom of concrete footing and in gravel drainage layer. Fill hole with 

concrete.  Plumb and align posts.  Vibrate or tamp concrete for consolidation.  Finish elevation on top 
of footing to be coordinated with construction of concrete adjacent to posts or as shown on drawings.  

Do not attach fabric to posts until concrete has cured a minimum of 7 days. 
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D. Setting Posts and Footings at Warning Track Areas: Set posts in center of hole. Embed post so that 

bottom of post is flush with the bottom of concrete footing and in gravel drainage layer. Fill hole with 

concrete.  Plumb and align posts.  Vibrate or tamp concrete for consolidation.  Finish elevation on top 

of footing to be set below finish grade.  Do not attach fabric to posts until concrete has cured a 

minimum of 7 days. 

E. Setting Posts and Footings in Grass Areas:  Set posts in center of hole. Embed post so that bottom of 

post is flush the bottom of concrete footing and in gravel drainage layer. Fill hole with concrete.  

Plumb and align posts.  Vibrate or tamp concrete for consolidation.  Finish concrete in a dome shape 

above ground to shed water.  Do not attach fabric to posts until concrete has cured a minimum of 7 

days. 

F. Locate corner posts at corners and at changes in direction.  Use pull posts at all abrupt changes in 

grade and at intervals no greater than 500 feet.  On runs over 500 feet, space pull posts evenly 

between corner or end posts.  On long curves, space pull posts so that the strain of the fence will not 

bend the line posts. 

G. Install top rail continuously through post caps or extension arms, bending to radius for curved runs.  

Install expansion couplings as recommended by fencing manufacturers. 

H. Install intermediate rails in one piece between posts and flush with post on fabric side using special 

offset fittings where necessary. 

I. Diagonally brace corner posts, pull posts, and terminal posts to adjacent line posts with truss rods and 

turnbuckles. 

J. Attach fabric to playing field side of fence. Bottom of fabric to be set on finished grade of curb, track, 

or playing field except when indicated otherwise.  Thread stretcher bars through fabric using one bar 

for each gate and end post and two for each corner and pull post.  Pull fabric tight so that the 

maximum deflection of fabric is 2 inches when a 30-pound pull is exerted perpendicular to the center 

of a panel.  Maintain tension by securing stretcher bars to posts with metal bands spaced 15 inches on 

center.  Fasten fabric to steel framework with wire ties spaced 12 inches on center for line posts and 

24 inches on center for rails and braces. Bend back wire ends to prevent injury.  Tighten stretcher bar 

bands, wire ties, and other fasteners securely. 

K. Position bolts for securing metal bands and hardware so nuts are located opposite the fabric side of 

fence.  Tighten nuts and score excess threads. 

1. Secure post tops, extension arms, and caps with one-way cadmium plated steel screws. 

L. Install gates plumb and level and adjust for full opening without interference.  Install ground-set 

items in concrete for anchorage, as recommended by fence manufacturer.  Adjust hardware for 

smooth operation and lubricate where necessary. Attach fabric as for fencing.  Install ground-set 

items in concrete as shown on the drawings. 

M. Touch Up: Small nicks or other blemishes shall be touched up with paint materials suitable for and 

matching the finish of the damaged material. Severely damaged fencing/gates deemed as 

unacceptable at the sole discretion of the Owner or its representatives shall be replaced at the 

contractor’s expense. 

END OF SECTION 
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SECTION 329113 – SOIL PREPARATION 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This section includes provisions for the placement of topsoil outside of the athletic field limits in 

conformance with the lines, grades and thicknesses as shown on the Drawings and as herein 

specified. 

B. Minimum thickness is 6 inches, for all areas disturbed during construction and not receiving other 

surface treatment. 

C. The Contractor shall furnish all materials and perform all work in accordance with these 

specifications, drawings, and instructions provided by the Owner. 

1.2 SUBMITTALS 

A. Samples: Furnish earth materials to the testing laboratory for analysis and report, as directed by the 

Engineer or as outlined in the specifications. 

B. Quality Control Submittals: 

1. Test Reports:  The testing laboratory shall submit written reports of all tests, investigations, and 

recommendations to the Contractor and the Engineer. Indicate quantities of materials necessary 

to bring topsoil into compliance with textural/gradation requirements. Indicate quantity of lime 

and quantity and analysis of fertilizer. 

1.3 REFERENCES 

A. Comply with the latest edition of the following standards: 

1. SCDOT Standards 

2. “Standard Specifications for Highway Materials and Methods of Sampling and Testing, 

American Association of State Highway and Transportation Officials (AASHTO).” 

3. ASTM International (ASTM) 

a. C33, Standard Specification for Concrete Aggregates. 

b. C602, Standard Specification for Agricultural Liming Materials 

4. U.S. Bureau of Reclamation (USBR) 

a. 514.4.4, Reclamation Instructions, Series 510—Land Classification Techniques and 

Standards, Part 514—Laboratory Procedures, Chapter 4—Particle-Size Analyses. 

b. 14.8.7, Reclamation Instructions, Series 510—Land Classification Techniques and 

Standards, Part 514—Laboratory Procedures, Chapter 8—Soil Chemical Tests 

1.4 QUALITY ASSURANCE 

A. Provide and pay for all costs in connection with an approved independent testing facility to determine 

conformance of soils and aggregate with the specifications. 

1.5 PROJECT CONDITIONS 

A. Coordinate the placement of topsoil with the completion of all underground work including that of 

the other trades. 
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PART 2 – PRODUCTS 

2.1 MATERIALS 

A. Topsoil:  Natural, friable, fertile, fine loamy soil possessing the characteristics of representative 

topsoils in the vicinity which produces a heavy growth; free from subsoil, objectionable weeds, litter, 

sods, stiff clay, stones larger than 1 inch in diameter, stumps, roots, trash, toxic substances, or any 

other material which may be harmful to plant growth or hinder planting operations. Contractor is to 

verify amount stockpiled and supply any additional as needed: 

1. Topsoil shall contain not less than 6% nor more than 20% organic matter as determined by the 

wet combustion method (chronic acid reduction); topsoil shall have a pH value of not less than 

5.5 nor more than 7.0; 

2. Topsoil shall meet the following mechanical analysis: 
 

SIZE OF SCREEN % OF SOIL RETAINED % OF SOIL PASSING 

1” 0 100 

1/4 3 97 

No. 100 40-60 40-60 
 

3. Imported topsoil in which more than 60% of the material passing a No. 100 sieve shall be 

rejected. All percentages are to be based on the dry weight of the samples. 

4. Laboratory tests of the topsoil shall be performed by a certified testing laboratory, and shall 

perform tests for the following: 

a. Sieve particle size analysis and gradient of mineral content 

b. Chemical analysis of the following: 

1) pH and buffer pH. 

2) Percent of organic content. 

3) Nutrient levels of phosphorus, potassium magnesium, manganese, iron, zinc and 

calcium. 

4) Soluble salt. 

5) Cation exchange capacity (CEC). 

c. Recommended fertilizer and rate of application for low and medium level nutrient soils. 

2.2 MATERIAL ACCEPTANCE 

A. Topsoil may be acquired from approved sites that are designated on the Drawings.  If no sites are 

designated, material proposed for use as topsoil must be stockpiled, sampled, and tested prior to use. 

B. Topsoil containing foreign material may be rejected on the basis of visual examination by the 

Engineer, prior to testing. 

C. Acceptance of topsoil shall be based upon test results.  Tested topsoil must be approved in writing by 

the Engineer before any material is used. 

2.3 SOIL AMENDMENT 

A. Textural Amendments: Amend as necessary to conform to required composition by incorporating 

sand, peat, manure, or sawdust 
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B. Fertilizer:  Shall be delivered to the site, mixed as specified, in the original unopened standard size 

bags showing weight, analysis and name of manufacturer.  Store fertilizer in a weatherproof place and 

in such a manner that it shall be kept dry and its effectiveness shall not be impaired. 

1. Percentages of nitrogen, phosphorus and potash shall be based on laboratory test 

recommendations. For the purpose of bidding, assume 10% nitrogen, 6% phosphorus and 

4% potash by weight. At least 50% of the total nitrogen shall contain no less than 3% water-

insoluble nitrogen. At least 60% of the nitrogen content shall be derived from super-phosphate 

containing not less than 18% phosphoric acid or bone meal containing 25% to 30% phosphoric 

acid and 2% to 3% nitrogen.  Potash shall be derived from muriate of potash containing 55% to 

60% potash. 

2. Grass or sodded areas shall have fertilizer applied according to soil text report or as specified 

on the drawings. 

C. Organic Matter:  Leaf matter and yard waste composted sufficiently to break down all woody fibers, 

seeds, and leaf structures, and free of toxic and non-organic matter.  Organic matter shall be 

commercially prepared compost.  Coarse sand shall be clean, sharp, natural sands free of limestone, 

shale and slate particles, ASTM C33 fine aggregate with a Fines Modulus Index of 2.75 or greater. 

D. Lime:  Shall be ground palletized, or pulverized lime manufactured to meet agricultural standards and 

contain a maximum of 60% oxide. 

PART 3 – EXECUTION 

3.1 STOCKPILING 

A. Stockpile topsoil from on-site sources or provide from off-site sources and stockpile, if on-site 

quantities are deficient. 

B. Stockpiles are to contain not less than 200 cubic yards or the minimum required for the project. 

C. Stockpiles are to have a maximum height of 10 feet and be trimmed to uniform surfaces and slopes. 

D. The sites of all stockpiles and adjacent areas, which have been disturbed are to be graded and put into 

an acceptable condition by seeding, as directed by the Engineer. 

3.2 PREPARATION 

A. Preparation - Disk, drag, harrow or hand rake subgrade to a depth of 3 inches to provide bond for 

topsoil. Topsoil, which must be transported across finished walks, shall be delivered in such a manner 

that no damage will be done to the walks.  The Contractor shall be responsible for the repair of such 

damage. 

B. Before placing topsoil, rake subsoil surface clear of stones larger than 1.5 inches, debris, and roots. 

Compact topsoil to form a layer with minimum depth of 4 inches in lawn areas and 12 inches in shrub 

beds. Topsoil shall be placed so that after final settlement there will be good drainage (and 

conforming to elevations shown on drawings). Contractor is to maintain surfaces and place any 

additional topsoil necessary to replace that which may have eroded before acceptance. 

C. Locations containing unsuitable subsoil shall be treated in one of the following manners: 

1. Where unsuitability within the construction site is deemed by the Owner to be due to excessive 

compaction caused by heavy equipment or by the presence of boards, mortar, concrete or other 

construction materials in subgrade, and where the natural subsoil is other than A.A.S.H.T.O. 
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classification of A6 or 7, the Contractor shall loosen such areas with spikes, discs, or other 

means to loosen the soil to a condition acceptable by the Owner.  The Contractor shall also 

remove all debris and objectionable material. Soil should be loosened to a minimal depth of 

12 inches with additional loosening as required to obtain adequate drainage. Contractor may 

introduce peat moss, sand, or organic matter into the subsoil to obtain adequate drainage should 

he so desire. All such remedial measures shall be considered as incidental to the work and no 

extra payment shall be made for this part of the work; and 

2. Where subgrade is deemed by the Owner to be unsuitable because the natural subsoil falls into 

an AASHTO classification of A6 or 7 and contains moisture in excess of 30%, then such a 

condition shall be rendered suitable by installation of a subdrainage system or by other means 

described elsewhere in these specifications. Where such conditions have not been known or 

revealed prior to planting time and where they have not been recognized in the preparation of 

drawings and specifications, then the Owner shall issue a change order to install the proper 

remedial measures, all of which shall be in addition to the contract sum. 

3.3 TOPSOIL PLACEMENT  

A. Do not place topsoil when subsoil or topsoil is frozen, excessively wet, or otherwise detrimental to 

the Work. 

B. Mix soil amendments, lime, and fertilizer with topsoil before placement or spread on topsoil surface 

and mix thoroughly into entire depth of topsoil before planting or seeding. Delay mixing of fertilizer 

if planting or seeding will not occur within 3 days. 

C. Place 1/2 of total depth of topsoil and work into subgrade soil to create a transition layer. Place 

remainder of topsoil to depth after compacting to 75% where seeding and planting are scheduled. 

D. Uniformly distribute to within 1/2 inch of final grades. Fine grade topsoil eliminating rough or low 

areas and maintaining levels, profiles, and contours of subgrade to ensure positive drainage. 

E. Remove stones exceeding 1 inch, roots, sticks, debris, and foreign matter during and after topsoil 

placement. 

F. Remove surplus subsoil and topsoil from Site. Grade stockpile area as necessary and place in 

condition acceptable for planting or seeding. 

3.4 CLEANING 

A. Remove all surplus subsoil and topsoil from project site. 

B. Leave the site in clean, satisfactory condition ready to receive subsequent operations. 

END OF SECTION 
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SECTION 330500 – COMMON WORK RESULTS FOR UTILITIES 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This section includes the installation of buried piping. 

1.2 REFERENCES 

A. The following references shall be applicable:  American Society of Testing and Materials (ASTM). 

2. American National Standards Institute (ANSI). 

3. American Water Works Association (AWWA). 

4. Uni-Bell Plastic Pipe Association. 

1.3 SUBMITTALS 

A. Submit for approval a schedule for all proposed testing.  Include proposed testing procedures 

indicating the sequence in which pipe sections will be tested and description of methods and 

equipment to be used. 

B. Field Test Reports:  Submit results of field testing directly to Engineer with copy to Contractor 

1.4 STORAGE, AND HANDLING 

A. Deliver and store materials within the Contract limits as approved by Engineer. 

B. Handle materials carefully with approved handling devices in accordance with manufacturer’s 

recommendations.  Special care shall be exercised during delivery and storage to avoid damage to the 

materials. 

C. Do not drop or roll products off trucks.  Products are not to be otherwise dragged, rolled, or skidded. 

D. Materials shall be stored on heavy wood blocking or platforms in accordance with the manufacturer’s 

instructions and recommendations.  Materials shall not be in contact with the ground and their 

interiors shall be maintained free from dirt and other foreign matter. 

E. Products cracked, gouged, chipped, dented, or otherwise damaged will not be approved and are to be 

removed and replaced at the Contractor’s expense, unless the product can be repaired in a manner 

acceptable to the manufacturer and the Engineer.  All repairs shall be at the Contractor’s expense. 

1.5 COORDINATION 

A. Contractor shall be responsible for coordinating site utility work with other trades to ensure building 

service connection locations are verified and coordinated prior to commencing site construction. 

PART 2 – PRODUCTS 

2.1 MATERIALS 

A. Conform to individual pipe specification(s). 
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B. Pipe transition fittings: Shall be as indicated on the drawings. If not specifically indicated selection 

shall be based on pressure requirements of the system and types of materials being joined. Product 

selection shall be approved by the engineer.  

C. Grout: 

1. Description:  ASTM C1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout. 

a. Characteristics:  Post hardening, volume adjusting, nonstaining, noncorrosive, 

nongaseous, and recommended for interior and exterior applications. 

b. Design Mix:  5000 psi (34.5 MPa), 28-day compressive strength. 

c. Packaging:  Premixed and factory packaged. 

PART 3 – EXECUTION 

3.1 UTILITY DEMOLITION  

A. Disconnect, demolish, and remove piped utility systems, equipment, and components indicated to be 

removed. 

1. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or plug 

remaining piping with same or compatible piping material. 

2. Piping to Be Abandoned in Place:  Drain piping.  Fill abandoned piping with flowable fill, and 

cap or plug piping with same or compatible piping material. 

3. Equipment to Be Removed:  Disconnect and cap services and remove equipment. 

4. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and remove, clean, 

and store equipment; when appropriate, reinstall, reconnect, and make operational. 

5. Equipment to Be Removed and Salvaged:  Disconnect and cap services and remove equipment 

and deliver to Owner. 

3.2 BURIED PIPE INSTALLATION 

A. General: 

1. Installation of all pipe, fittings, valves, specials, and appurtenances shall be subject to the 

review and/or approval of the Engineer. 

2. Install piping valves and fittings as shown, specified and as recommended by the manufacturer 

and in conformance with referenced standards, and approved Shop Drawings. 

3. Request instructions from Engineer before proceeding if there is a conflict between the 

manufacturer’s recommendations and the Drawings or Specifications. 

4. All piping and appurtenances shall be inspected by the Engineer prior to installation.  

Engineer’s inspection will not relieve Contractor or manufacturer from responsibility for 

damaged products. 

5. Present all conflicts between piping systems and equipment, structures or facilities to Engineer 

for determination of corrective measures before proceeding. 

6. Take field measurements prior to installation to ensure proper fitting of Work.  Uncover the 

existing pipelines sufficiently in advance of the proposed Work in order that the type and 

location of the existing pipes and joints and other information required to fabricate the 

proposed piping can be determined.  Obtain whatever information is required to complete the 

connections of the proposed pipelines to the existing pipelines. 

7. Carefully examine all piping for cracks, damage, or other defects before installation.  

Immediately remove defective materials from the site, unless the defective materials can be 
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repaired in a manner acceptable to the manufacturer and Engineer.  Remove, replace, or repair 

at the Contractor’s expense piping found to be broken or defective. 

8. Inspect interior of all piping and mating surfaces and remove all dirt, gravel, sand, debris, or 

other foreign material before installation.  Maintain the interior of all piping clean until 

acceptance of the completed Work.  Prevent foreign matter from entering joint space. 

9. Install buried piping accurately to line and grade shown, specified or directed, unless otherwise 

approved by the Engineer.  Use accurate means of determining and checking the alignment and 

grade subject to the approval of the Engineer.  Remove and relay piping that is incorrectly 

installed at Contractor’s expense. 

10. Do not lay piping in water, unless approved by the Engineer.  Ensure that the water level in the 

trench is at least 6 inches below the bottom of piping.  Maintain a dry trench until jointing and 

backfilling are complete, unless otherwise specified in these Specifications or approved by the 

Engineer. 

11. Pipe laying work shall be conducted so that trenching operations are not advanced too far ahead 

of the pipe laying operation resulting in excessive lengths of open trench.  In general, open 

trench ahead of pipe laying shall not exceed 50 feet. 

12. Start laying piping at lowest point and proceed toward the higher elevations, unless otherwise 

approved by the Engineer.  Slope piping uniformly between elevations shown on the Drawings 

or as otherwise provided by the Engineer. 

13. Where pipe crossings occur, the lower pipe shall be laid first and all backfill thoroughly 

compacted to the level of the higher pipe before the higher pipe is installed.  Backfill material 

under such conditions may be earth, broken stone, or 2500 psi concrete. 

14. Install piping so that the barrel of the piping and not the joints receives the bearing pressure 

from the trench bottom, or other bedding condition. 

15. No piping shall be brought into position until the preceding length, valve, fitting, or special has 

been bedded and secured in place. 

16. Whenever pipe laying is not actively in progress, the open ends of the piping shall be closed by 

a temporary plug or cap to prevent soil, water and other foreign matter from entering the piping. 

17. Where required for inserting valves, fittings, special appurtenances, and closures, shall be made 

with a machine specially designed for cutting piping and in accordance with the manufacturer’s 

instructions for field cutting of pipe.  Make cuts carefully, without damage to piping, so as to 

leave a smooth end at right angles to the axis of the piping.  Taper cut ends and file off sharp 

edges until smooth.  Flame cutting will not be permitted.  Replace and repair damaged piping. 

18. Blocking under piping will not be permitted unless specifically approved by Engineer for 

special conditions. 

19. Touch up protective and linings and coatings prior to installation. 

20. Rotate piping to place outlets in proper position. 

B. Bedding and Backfilling: 

1. Bedded and installed piping in conformance with Section “Trenching and Backfilling” and as 

shown except as otherwise specified. 

2. No piping shall be laid until Engineer approves the bedding condition. 

3. Excavation in excess of that required as shown on the Drawings or specified, which is not 

authorized by the Engineer, shall be at the Contractor’s expense.  Backfilling and compaction 

of the over-excavated areas shall be at the Contractor’s expense. 

4. Carefully and thoroughly compact all pipe bedding and fill up to the pipe centerline with hand-

held pneumatic compactors. 

C. Restraints, Supports, and Thrust Blocks: 
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1. Install restrained joints as shown, specified, required, and as recommended by manufacturer.  

Assembly of restrained joints shall be in strict accordance with manufacturer’s 

recommendations. 

2. Provide concrete and metal cradles, collars, and blocks as shown on the Drawings or otherwise 

required by Engineer. 

3. Thrust Blocks: 

a. Provide concrete thrust blocking to resist test pressure on all plugs, caps, tees, bends and 

other fittings in pressure piping systems unless otherwise shown on the Drawings. 

b. Conform to the details for concrete thrust blocks and tie rods. 

c. Concrete: 3000 psi, placed around the fittings to completely fill the space between the 

fittings and the undisturbed walls of the trench.  Do not overlap any joint with concrete 

and place concrete so as not to interfere with removing or installing any of the jointing 

hardware. 

4. Retainer Glands (for water distribution piping): 

a. Provide retainer glands for joint restraint of all fittings and valves. 

b. Retainer glands shall be Megalug Series 1100 as manufactured by EBAA or approved 

equal. 

D. Transitions From One Type of Pipe to Another: 

1. Provide all necessary adapters, specials, and connection pieces required when connecting 

different types and sizes of pipe or connecting pipe made by different manufacturers. 

E. Work Affecting Existing Piping: 

1. Location of Existing Piping: 

a. Locations of existing piping shown shall be considered approximate. Contractor shall 

perform all necessary subsurface investigation to verify actual locations in the field.  

b. Determine exact location of existing piping to make connections, relocate, replace or 

which may be disturbed during earth moving operations, or which may be affected by 

work in any way. 

c. Coordinate all excavations with utility companies, Owner and Engineer. 

2. Taking Existing Pipelines Out of Service: 

a. Do not take pipelines out of service unless specifically approved by Engineer. 

b. Notify Engineer at least 48 hours prior to taking any pipeline out of service. 

3.3 SPECIFIC PIPE INSTALLATION 

A. Polyvinyl Chloride Pipe (PVC): 

1. Gravity Sewers:  Install all PVC piping in accordance with ASTM D234 “Standard Practice for 

Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity Flow 

Applications.” 

2. Water Distribution/Pressure Sewers:  Install all PVC pipe in accordance with AWWA Standard 

C605 “Underground Installation of PVC Pressure Pipe and Fittings for Water.” 

3. Lay pipe with bell and spigot joints with bells upstream. 

4. Completely clean all jointing surfaces and adjacent areas prior to making joint. 

5. Field cut pipe for shorter than standard pipe lengths.  Cut ends square and perpendicular to the 

pipe axis.  Remove and smoothly bevel ends.  Field spigots shall be stop marked with a felt tip 

mark or wax crayon for proper length of assembly insertion.  The angle and depth of field 

bevels, and lengths to stop marks, shall be comparable in quality to factory made spigots. 
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6. Assemble all joints in accordance with recommendations of the manufacturer.  If a lubricant is 

required to facilitate assembly it shall have no detrimental effect on the gasket or on the pipe 

when subjected to prolonged exposure. 

7. Rotate the spigot by hand or with a strap wrench to verify proper jointing.  If unusual joining 

resistance is encountered or if the insertion mark does not reach the flush position, disassemble 

the joint, inspect for damage, reclean the joint components and repeat the assembly steps. 

8. Use a bar and wood blocking to properly seat pipe joints.  DO NOT USE BACKHOE 

BUCKET, OR SIMILAR MACHINERY, TO FORCE JOINT ASSEMBLY. 

B. High Density Polyethylene Gravity Piping (HDPE): 

1. Install in accordance with the pipe manufacturer’s specifications 

2. Completely clean all jointing surfaces and adjacent areas prior to making joints. 

3. Field cut pipe for shorter than standard pipe lengths.  Cut ends square and perpendicular to the 

pipe axis.  Remove and smoothly bevel ends. 

4. Assemble all joints in accordance with recommendations of the manufacturer.  If a lubricant is 

required to facilitate assembly, it shall not have a detrimental effect on the gasket or on the pipe 

when subjected to prolonged exposure. 

3.4 FIELD QUALITY CONTROL 

A. General: 

1. Notify Engineer at least 48 hours in advance of all testing. 

2. Provide all testing apparatus including pumps, hoses, gauges, fittings, temporary bulkheads, 

plugs, compressors and miscellaneous other required items. 

3. Provide temporary blocking and bracing or approved thrust and joint restraint to prevent joint 

separation and pipe movement during testing. 

4. Unless otherwise approved, conduct all tests in the presence of the Engineer and in the 

presence of local authorities having jurisdiction. 

5. Water Source: 

a. Provide all water for testing, flushing, and other water uses.  The source of the water shall 

be subject to the approval of the Engineer. 

b. The point of introduction of water for conducting tests shall be subject to the approval of 

the Engineer. 

6. All costs for tests shall be included in the Contractor’s bid. 

7. Locate, and repair or replace, section of piping which fail the test and retest until acceptance. 

B. 

B. Required Tests for Waterlines and Force Mains: 

1. Pressure and leakage test shall comply with the most current revision of AWWA C600. 

2. Perform the following after the pipe has been installed and prior to final acceptance: 

a. Pressure Test. 

b. Leakage Test. 

3. Presumptive hydrostatic tests may be performed when the system is partially backfilled to 

“check” the work, but final acceptance shall be based on hydrostatic tests performed on the 

finished system after it is completely backfilled. 

4. Pressure Test: 

a. Test piping to 1.5 times the pipe working pressure, or 150 psi, whichever is greater. 

Measure test pressures at the lowest point in the pipe section and correct to the elevation 

of the gauge. 
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b. Relieve trapped air at the section high points through hydrants, or taps installed for this 

purpose, provided temporary installations are removed and plugged after acceptance. 

c. Maintain the test pressure for a period of 2 hours.  At the end of the test period, if the test 

pressure remains constant, the pipe section shall have passed the test.  If the pressure has 

dropped, it shall be brought back to the test pressure by pumping a known volume of 

water (by pumping from a graduated container or by metering) back into the pipe.  The 

volume of water thus used, representing leakage from the pipe, shall be recorded.  If the 

leakage is less than the allowable leakage specified below, the pipe shall have passed the 

test.  If the leakage exceeds the allowable leakage specified, the Contractor shall locate 

the leak, permanently repair the section of pipe where the leak is occurring to the 

satisfaction of the Engineer, and retest the pipe as specified above. 

5. Leakage Test: 

a. Conduct the leakage test concurrently with the pressure test. 

b. Perform the leakage test in accordance with all applicable AWWA standards.  

c. The maximum allowed leakage is determined by the following formula: 
 

L = S x D x P1/2 

148,000 
 

where L = allowable leakage, in gph 

where S = length of pipe tested, in feet 

where D = nominal pipe diameter, in inches 

where P = average test pressure, in psig 
 

 

HYDROSTATIC ALLOWABLE LEAKAGE  

PER 1,000 FEET OF PIPELINEA (gph)B 

AVG. TEST 

PRESSURE  

(psi) 

NOMINAL PIPE DIAMETER (INCHES) 

3 4 6 8 10 12 14 16 18 20 24 30 

450 0.43 0.57 0.86 1.15 1.43 1.72 2.01 2.29 2.58 2.87 3.44 4.30 

400 0.41 0.54 0.81 1.08 1.35 1.62 1.89 2.16 2.43 2.70 3.24 4.05 

350 0.38 0.51 0.76 1.01 1.26 1.52 1.77 2.02 2.28 2.53 3.03 3.79 

300 0.35 0.47 0.70 0.94 1.17 1.40 1.64 1.87 2.11 2.34 2.81 3.51 

275 0.34 0.45 0.67 0.90 1.12 1.34 1.57 1.79 2.02 2.24 2.69 3.36 

250 0.32 0.43 0.64 0.85 1.07 1.28 1.50 1.71 1.92 2.14 2.56 3.21 

225 0.30 0.41 0.61 0.81 1.01 1.22 1.42 1.62 1.82 2.03 2.43 3.04 

200 0.29 0.38 0.57 0.76 0.96 1.15 1.34 1.53 1.72 1.91 2.29 2.87 

175 0.27 0.36 0.54 0.72 0.89 1.07 1.25 1.43 1.61 1.79 2.15 2.68 

150 0.25 0.33 0.50 0.66 0.83 0.99 1.16 1.32 1.49 1.66 1.99 2.48 

125 0.23 0.30 0.45 0.60 0.76 0.91 1.06 1.21 1.36 1.51 1.81 2.27 

100 0.20 0.27 0.41 0.54 0.68 0.81 0.95 1.08 1.22 1.35 1.62 2.03 

A If the pipeline under test contains sections of various diameters, the allowable leakage will be the 

sum of the allowable leakage for each size. 
B Calculated on the basis of the formula above.  

 

6. Acceptance shall be determined on the basis of allowable leakage. If any pipe section discloses 

leakage greater than that specified, locate, repair, and retest until the leakage is within the limits 

specified. 
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7. Make all visible leaks tight regardless of the amount of leakage; and if the lines do not meet the 

above leakage test, repair and retest as necessary until the leakage requirement is met.  Repair 

or replace all defective work. 

C. Required Tests for Storm Sewers: 

1. Perform the following tests after the storm drainage pipe has been installed and prior to final 

acceptance: 

a. Alignment Test for all pipe. 

2. Based upon visual observations, the Engineer may order additional testing including the 

following: 

1) Television Inspection, if required by the Engineer. 

2) Deflection Test, if required by the Engineer 

3) [Water-tight field test ASTM F1417 if required by the Engineer.] 

3. Perform tests prior to placement of pavement, or other construction which may, in the opinion 

of the Engineer, be detrimentally affected by excavation required for repairs. 

4. Submit details prior to making tests of proposed testing procedures with a description of 

methods and equipment to the Engineer for approval. 

5. Alignment Test: 

a. All storm drainage pipe will be subject to a visual inspection in order to identify proper 

alignment, grade, and excessive deflection. 

b. The Engineer may choose to perform an alignment test using the hand-lamp method, in 

which case the full diameter of the pipe shall be visible when viewed between 

consecutive structures. 

6. Television Inspection: 

a. The Engineer will notify the Contractor in writing which completed sewers shall be 

inspected by closed-circuit television.   

b. The Contractor shall commence the television inspection within 15 days of the Engineer’s 

written notification.  The Contractor shall notify the Engineer at least 5 days prior to 

commencement of television inspection. 

c. No television inspection shall be performed without the Engineer or his representative 

present to witness the inspection. 

d. The Contractor shall provide the Engineer with 3 copies of a report of the televising 

inspection of each section of completed sewer inspected. Show the exact location and 

extent of all cracks, loose joints, holes, vertical and horizontal, misalignment, faulty 

service connections, caved-in pipe, points of infiltration, obstructions, debris and all else 

detrimental to the proper functioning and service of the completed sewer. The Contractor 

shall provide the actual television inspection video with the report showing all the above 

conditions found, at all wyes, tees and laterals and as directed by the Engineer.  

e. The Engineer will review the report and will instruct the Contractor, to repair any 

conditions which, in the opinion of the Engineer, are detrimental to the proper function 

and service of the storm pipe. 

7. Deflection Test: 

a. The Engineer will notify the Contractor in writing which completed sewers shall be tested 

by the deflection method.  

b. The Contractor shall commence the deflection test within 15 days of the Engineer’s 

written notification.  The Contractor shall notify the Engineer at least 5 days prior to 

commencement of television inspection. 

c. No Deflection testing shall be performed without the Engineer or his representative 

present to witness the test. 
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d. The deflection test shall be performed on flexible drainage pipe with a “go/no-go” 

mandrel with a diameter equal to 95 percent of the inside diameter of the pipe being 

tested. 

e. The maximum pipe deflection shall be 5 percent. 

f. The Engineer will review the Deflection Test results and will instruct the Contractor, to 

repair any conditions which, in the opinion of the Engineer, are detrimental to the proper 

function and service of the storm pipe. 

8. Visual Inspection: Prior to final acceptance, a visual inspection of all appurtenance structures 

(i.e., manholes, chambers, etc.) will be required.  Repair visual leaks, regardless of their 

magnitude. 

END OF SECTION 



HIGH DENSITY POLYETHYLENE STORM UTILITY DRAINAGE PIPING PAGE 1 OF 2 

 CHA PROJECT NO. 036108.000 

V:\ProjectSpecs\036108.000\Final\DD 100% Submittal - Current\334100.20 High Density Polyethylene Storm Utility Drainage Piping.docx SECTION 334100.20 

SECTION 334100.20 – HIGH DENSITY POLYETHYLENE STORM UTILITY DRAINAGE PIPING 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section includes the installation of polyethylene piping systems as shown on the Drawings and 

as specified herein. 

B. All piping, fittings, and appurtenances shall be new, clean, and in accordance with material 

specifications.  In no instance shall second- hand or damaged materials be acceptable. 

1.2 QUALITY ASSURANCE 

A. Reference Standards: 

1. The latest edition of the following standards, as referenced herein, shall be applicable: 

a. Standard Specifications for Highway Materials and Methods of Sampling and Testing, 

American Association of State Highway and Transportation Officials (AASHTO). 

b. American Society of Testing and Materials (ASTM). 

1.3 SUBMITTALS 

A. Product Data: 

1. Submit manufacturer’s catalog cuts, specifications, and installation instructions for both pipe 

and coupling system. 

2. Submit manufacturer’s certification that product was manufactured, tested, and supplied in 

accordance with the standards specified herein. 

1.4 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Delivery and Storage: 

1. Pipe, fittings, specials, appurtenances, and accessories shall be delivered to and stored within 

the Contractor’s work limits as shown on the Drawings. 

2. Special care shall be exercised during delivery and storage to avoid damage to the products. 

3. Products shall be stored so as to avoid unnecessary handling and in locations where they will 

not interfere with the Owner’s operations or public travel. 

B. Handling: 

1. Pipe, fittings, special appurtenances, and accessories shall be handled carefully with approved 

handling devices in strict conformance with the manufacturer’s recommendations. 

2. Products shall not be dropped nor shall products be otherwise dragged, rolled, or skidded. 

C. Products cracked, gouged, chipped, dented, or otherwise damaged will not be approved and shall be 

removed and replaced at the Contractor’s expense, unless the product can be repaired in a manner 

acceptable to the manufacturer and Engineer.  All repairs shall be at the Contractor’s expense. 
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PART 2 – PRODUCTS 

2.1 MATERIALS 

A. HDPE Water Tight Pipe: 

1. Pipe shall be ADS N-12 WT IB (per AASHTO) smooth interior with annular exterior 

corrugations and a Manning’s “n” value of 0.012 high-density polyethylene pipe (HDPE) as 

manufactured by Advanced Drainage Systems (ADS) or approved equal. Pipe shall have an 

integral water tight gasketed bell and spigot or approved equal. 

a. 4 inches through 11 inches conforming to AASHTO M252 Type S. 

b. 12 inches through 60 inches conforming to AASHTO M294 Type S or ASTM F2306. 

2. 4 inches through 60 inches (100 to 1500 mm) shall be watertight according to the requirements 

of ASTM D3212. Gaskets shall be made of polyisoprene meeting the requirements of 

ASTM F477. Gaskets shall be installed by the pipe manufacturer and covered with a 

removable, protective wrap to ensure the gasket is free from debris. A joint lubricant available 

from the manufacturer shall be used on the gasket and bell during assembly 12- through 60-

inch (300 to 1500 mm) diameters shall have a reinforced bell with a bell tolerance device. The 

bell tolerance device shall be installed by the manufacturer. 

3. Fittings shall conform to ASTM F2306.  Bell and spigot connections shall utilize a spun-on or 

welded bell and valley or saddle gasket meeting the water-tight joint performance requirements 

of ASTM F2306. 

B. Flared End Section: 

1. Flared end sections shall be 1210 NP or 1810 NP HDPE end sections as manufactured by ADS 

or equal. 

2. End sections shall be fastened to the last corrugation of the pipe length using a high strength 

nylon cable tie supplied by the manufacturer through pre-drilled holes at the top of the end 

section collar. 

PART 3 – EXECUTION 

3.1 INSPECTION 

A. Inspect all pipe and fittings prior to laying in the trench.  Remove defective pipe and fittings from the 

site. 

B. Do not backfill until inspection by the Engineer, unless otherwise approved by the Engineer. 

3.2 INSTALLATION AND TESTING 

A. Trenching, backfilling and compaction shall conform to Section “Trenching and Backfilling.” 

B. Pipe installation and testing shall conform to Section “Common Work Results for Utilities.” 

END OF SECTION 
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