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SECTION 010000 - GENERAL REQUIREMENTS 
 

 

PART 1.0 PROJECT DESCRIPTION 
 
1.1 GENERAL 
 

A. To determine the full scope of the project or any particular part of the project, coordinate 
the applicable information in the several parts of these Contract Documents. 

 
B. The following additional information, though not all-inclusive, is given to assist 

contractors in their evaluation of the work required to meet the project objectives.  
 
C. The work is likely to be influenced by the tides. The tides can have an effect on the 

timing and work schedule. No extra claims shall be made for the tides or for other natural 
causes. 

 
D. The CONTRACTOR shall be responsible for providing a licensed surveyor registered in 

the State of Florida. Surveyor shall verify all benchmarks used during survey. 
 

1.2 STANDARD SPECIFICATIONS 
 

A. Portions of The Florida Department of Transportation Standard Specifications for Road 
and Bridge Construction and their Roadway and Traffic Design Standards, hereinafter 
referred to as either the Standard or FDOT Specifications, are referred to herein and 
amended, in part, and the same are hereby made a part of this Contract to the extent of 
such references and shall be as binding upon the Contract as though reproduced herein. 
Such reference shall mean the current edition, including all supplements. In case of a 
conflict in the requirements of the Standard Specifications and the requirements stated 
herein, the requirements herein shall prevail. 
 

PART 2.0 SEQUENCE OF OPERATIONS 
 
2.1  SCHEDULING  
 

A. Plan the work and carry it out with minimum interference to the operation of the existing 
facilities. Prior to starting the work, confer with the OWNER's representative to develop 
an approved work schedule which will permit the facilities to function normally as 
practical. It may be necessary to do certain parts of the construction work outside normal 
working hours in order to avoid undesirable conditions. The CONTRACTOR shall do 
this work at such times and at no additional cost to the OWNER. Do not make 
connections between existing work and new work until necessary inspection and tests 
have been completed on the new work and it is found to conform in all respects to the 
requirements of the Contract Documents. 
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B. No work shall be started until the CONTRACTOR has received approved shop drawings, 
established material/delivery dates for all equipment, and received approval of the 
construction schedule from the Owner. The CONTRACTOR shall have sufficient 
manpower, equipment, and material to complete the project. No work shall commence 
without express consent of the OWNER. 

 
C. Year  2015-2016 

 
Date        Notes                Event_________________ 
July 4-5 No Work  Independence Day 
July 10-12 No Work  Mel Fisher Days 
August 7-10 No Work  Lobster Fest 
August 30-Sep 1 No Work  Labor Day 
Sep 18-21 No Work  Key West Poker Run 
Oct. 19-26 No Work  Fantasy Fest 
Nov. 7-9 No Work  Super Boat Races 
Nov. 27-29 No Work  Thanksgiving 
Dec. 6 No Work  Holiday Parade 
Dec. 25-27 No Work  Christmas 
Dec. 28-Jan 1 No Work  New Year’s Eve and Day 
Jan. 19 No Work  Martin Luther King Events 
Jan. 20-25 No Work  Quantum Key West Race/Food and Wine  
Feb. 21-22 No Work  Old Island Days 
March 14 No Work  St. Patrick’s Day Bar Stroll 
May 22 No Work  Cuban/American Heritage Festival 
May 23-25 No Work  Memorial Day 

 
 

2.2 COORDINATION 
 

A. Contractors shall cooperate in the coordination of their separate activities in a manner 
that will provide the least interference with the Owner’s operations and other contractors 
and utility companies working in the area, and in the interfacing and connection of the 
separate elements of the overall project work. 

B. If any difficulty or dispute should arise in the accomplishment of the above, the problem 
shall be brought immediately to the attention of the OWNER. 

C. All contractors working on the site are subject to this requirement for cooperation and all 
shall abide by the OWNER’s decision in resolving project coordination problems without 
additional cost to the OWNER. 

 
2.3 SHUTDOWN OF EXISTING OPERATIONS OR UTILITIES 
 

A. The CONTRACTOR's work shall not result in the interruption of sewage, water, or solid 
waste service to any customers. 

B. Connections to existing services or utilities, or other work that requires the temporary 
shutdown of any existing operations or utilities shall be planned in detail with 
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appropriate scheduling of the work and coordinated with the OWNER or ENGINEER. 
Advance notice shall be given in order that the OWNER or ENGINEER may witness the 
shutdown, tie-in, and startup. The temporary shutdown must be approved by the 
OWNER. All tie in and bypass operations shall be the responsibility of the 
CONTRACTOR and are considered incidental to the cost of construction and provided at 
no additional cost to the OWNER. 

C. All materials and equipment (including emergency equipment) necessary to expedite the 
tie-in shall be on hand prior to the shutdown of existing services or utilities. 

 
2.4 OPERATION OF EXISTING SYSTEM PROHIBITED 
 

A. At no time undertake to close off any utility lines or open valves or take any other action 
which would affect the operation of the existing system, except as specifically required 
by the Drawings and Specifications and after approval is granted by the OWNER. 
CONTRACTOR shall request approval 5 working days in advance of the time that 
interruption of the existing system is required. FKAA water valves can be operated only 
by FKAA personnel. 
 

2.5 PROGRESS OF CONSTRUCTION 
 

A. The work shall proceed in a systematic manner so that a minimum of 
inconvenience will result to the public in the course of construction.  Backfill 
trenches so no section of properly laid pipe is left uncovered longer than is 
absolutely necessary. The safety conditions of open excavations shall be the 
CONTRACTOR's responsibility. Completely backfill and clean up after each 
section of pipe has been inspected and approved. 

B. Clean up construction debris, excess excavation, and excess materials 
immediately following the final backfilling. 

 
PART 3.0 SITE CONDITIONS 
 
3.1 SITE INVESTIGATION AND REPRESENTATION 
 

A. The CONTRACTOR acknowledges satisfaction as to the general nature and location of 
the work, the general and local conditions, particularly those bearing upon availability of 
transportation, availability of labor, water, electric power, roads, and uncertainties of 
weather, or similar physical conditions, the character of equipment and facilities needed 
during the prosecution of the work, and all other matters which can in any way affect the 
work or the cost thereof under this Contract. 
 

B. Failure by the CONTRACTOR to become acquainted with the physical conditions and 
all the available information will not relieve the CONTRACTOR from responsibility for 
properly estimating the difficulty or cost of successfully performing the work. 

 
C. The CONTRACTOR warrants that as a result of examination and investigation of all the 

aforesaid data, the CONTRACTOR can perform the work in a good and workmanlike 
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manner and to the satisfaction of the OWNER. The OWNER assumes no responsibility 
for any representations made by any of its officers or agents during or prior to the 
execution of this Contract, unless (1) such representations are expressly stated in the 
Contract, and (2) the Contract expressly provides that the responsibility therefore is 
assumed by the OWNER. 
 

3.2 INFORMATION ON SITE CONDITIONS 
 

A. General: Any information obtained by the ENGINEER regarding site conditions, 
subsurface information, groundwater elevations, existing construction of site facilities as 
applicable, and similar data will be available for inspection at the office of the 
ENGINEER upon request. Such information is offered as supplementary information 
only. Neither the ENGINEER nor the OWNER assumes any responsibility for the 
completeness or interpretation of such supplementary information.  Geotechnical data is 
provided in Appendix A. 
 

3.3 UTILITIES 
 

A. The CONTRACTOR shall be responsible for determining, at his cost, the locations of all 
utilities shown identified on the 100% Construction Documents within the project area, and shall 
be responsible for contacting each utility for location and notification prior to commencing 
work. 

 
B. The contractor shall comply with The Underground Facility Damage Prevention and Safety Act, 

Chapter 556, Florida Statutes. Call the toll-free number, 811 and (800) 432-4770 for locates as it 
applies.  
 

3.4 CONTRACTOR'S RESPONSIBILITY FOR UTILITY PROPERTIES AND SERVICE 
 

A. Where the CONTRACTOR's operations could cause damage or inconvenience to 
utilities, telephone, television, power, water, or sewer systems, the operations shall be 
suspended until all arrangements necessary for the protection of these utilities and 
services have been made by the CONTRACTOR with the owner of the utility affected. 
 

B. Notify all utility offices which are affected by the construction operation at least 48 hours 
in advance. Under no circumstances expose any utility without first obtaining permission 
from the appropriate agency. Once permission has been granted, locate, expose, and 
provide temporary support for all existing underground utilities. 
 

C. The CONTRACTOR shall be solely and directly responsible to the OWNER and 
operators of such properties for any damage, injury, expense, loss, inconvenience, delay, 
suits, actions, or claims of any character brought because of any injuries or damage 
which may result from the construction operations under this Contract. 
 

D. Neither the OWNER or ENGINEER nor their officers or agents shall be responsible to 
the CONTRACTOR for damages as a result of the CONTRACTOR's failure to protect 
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utilities encountered in the work. 
 

E. In the event of interruption to domestic water, sewer, storm drain, or other utility services 
as a result of accidental breakage due to construction operations, promptly notify the 
proper authority. Cooperate with said authority in restoration of service as promptly as 
possible and bear all costs of repair. In no case shall interruption of any water or utility 
service be allowed to exist outside working hours unless prior approval is granted. 
 

F. In the event the CONTRACTOR encounters water service lines that interfere with 
trenching, he may, by obtaining prior approval of the property owner, Florida Keys 
Aqueduct Authority, or Fire Department as applicable, and the OWNER, cut the service, 
dig through, and restore the service with similar and equal materials at the 
CONTRACTOR's expense. 
 

G. The CONTRACTOR shall replace, at his own expense, all existing utilities or structures 
removed or damaged during construction, unless otherwise provided for in these 
Contract documents or ordered by the OWNER. 

 
3.5 INTERFERING STRUCTURES 
 

A. Take necessary precautions to prevent damage to existing structures whether on the 
surface, aboveground, or underground. 
 

B. Protect underground and aboveground existing structures from damage, whether or not 
they lie within the limits of the easements obtained by the OWNER. Where such existing 
fences, gates, sheds, buildings, or any other structure must be removed in order to 
properly carry out the construction, or are damaged during construction, restore to their 
original condition to the satisfaction of the property owner involved at the 
CONTRACTOR's own expense. Notify the OWNER of any damaged underground 
structure, and make repairs or replacements before  
backfilling. 
 

C. Without additional compensation, the CONTRACTOR may remove and replace in a 
condition as good as or better than original, such small miscellaneous structures as 
fences, mailboxes, and signposts that interfere with the CONTRACTOR's operations. 
 

3.6 FIELD RELOCATION 
 

A. During the progress of construction, it is expected that minor relocations of the work will 
be necessary. Such relocations shall be made only by direction of the ENGINEER. If 
existing structures are encountered which prevent the construction, and which are not 
properly shown on any Contract Drawings, notify the ENGINEER before continuing 
with the construction in order that the ENGINEER may make such field revisions as 
necessary to avoid conflict with the existing structures. If the CONTRACTOR shall fail 
to so notify the ENGINEER when an existing structure is encountered, and shall proceed 
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with the construction despite this interference, he shall do so at his own risk. 
 

3.7 EASEMENTS 
 

A. Where portions of the work are located on public or private property, easements and 
permits will be obtained by the OWNER, except as otherwise noted in these 
Specifications. Easements will provide for the use of property for construction purposes 
to the extent indicated on the easements. Copies of these easements and permits are 
available upon request to the OWNER. It shall be the CONTRACTOR's responsibility to 
determine the adequacy of the easement obtained in every case and to abide by all 
requirements and provisions of the easement. The CONTRACTOR shall confine his 
construction operations to within the easement limits or street right-of-way limits or 
make special arrangements with the property owners or appropriate public agency for the 
additional area required. Any damage to property, either inside or outside the limits of 
the easements provided by the OWNER or street rights-of-way, shall be the 
responsibility of the CONTRACTOR as specified herein. The CONTRACTOR shall 
remove, protect, and replace all fences or other items encountered on public or private 
property. Before final payment will be authorized by the OWNER, the CONTRACTOR 
will be required to furnish the OWNER with written releases from property owners or 
public agencies where side agreements or special easements have been made by the 
CONTRACTOR or where the CONTRACTOR's operations, for any reason, have not 
been kept within the construction right-of-way obtained by the OWNER or the street 
right-of-way. 
 

B. It is anticipated that the required easements and permits will be obtained before 
construction is started. However, should the procurement of any easement or permit be 
delayed, the CONTRACTOR shall schedule and perform the work around these areas 
until such a time as the easement or permit has been secured. 
 

3.8 PROTECTED VEGETATION 
 

A. Trees and shrubs are regulated and protected. All trimming and pruning shall be done in 
accordance with City guidelines. This work will be considered incidental to the Project 
costs. CONTRACTOR shall obtain such guidelines and gain approvals before 
commencing work. 
 

PART 4.0 TEMPORARY CONSTRUCTION UTILITIES AND FACILITIES 
 
4.1 TEMPORARY WATER 
 

A. The CONTRACTOR shall make arrangements to obtain suitable water and shall pay all 
costs. 
 

4.2 TEMPORARY ELECTRIC POWER 
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A. The CONTRACTOR shall make arrangements to obtain and pay for electrical power 
used until final acceptance by the OWNER. 
 

4.3 SAFETY REQUIREMENTS FOR TEMPORARY ELECTRIC POWER 
 

A. Temporary electric power installation shall meet the construction safety requirements of 
OSHA, state and other governing agencies. 
 

4.4 SANITARY FACILITIES 
 

A. The CONTRACTOR shall provide and maintain sanitary facilities for his employees and 
his subcontractors that will comply with the regulations of the local and state 
departments of health and as directed by the OWNER. 
 

4.5 STORAGE OF MATERIALS 
 

A. Materials shall be so stored as to ensure the preservation of their quality and fitness for 
the work. When considered necessary they shall be placed on wooden platforms or other 
hard, clean surfaces, and not on the ground. Stored materials shall be located so as to 
facilitate prompt inspection. Private property shall not be used for storage purposes 
without the written permission of the OWNER or lessee. 
 

B. Delicate instruments and materials subject to vandalism shall be placed under locked 
cover and, if necessary, provided with temperature control as recommended by the 
manufacturer. 
 

PART 5.0  SAFETY AND CONVENIENCE 

 

5.1 SAFETY EQUIPMENT 
 

A. The CONTRACTOR shall do all work necessary to protect the general public from 
hazards, including, but not limited to, surface irregularities or unramped grade changes in 
pedestrian sidewalk or walkway, and trenches or excavations in roadway. Barricades, 
lanterns, and proper signs shall be furnished in sufficient amount to safeguard the public 
and the work. All barricades and signs shall be clean and serviceable, in the opinion of 
the OWNER. 

 
B. During construction, the CONTRACTOR shall construct and at all times maintain 

satisfactory and substantial temporary chain link fencing, solid fencing, railing, 
barricades or steel plates, as applicable, at all openings, obstructions, or other hazards in 
streets, sidewalks, floors, roofs, and walkways. All such barriers shall have adequate 
warning lights as necessary, or required, for safety. All lights shall be regularly 
maintained, and in a fully operational state at all times. 
 

5.2 ACCIDENT REPORTS 
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A. In addition, the CONTRACTOR must promptly report in writing to the ENGINEER all 
accidents whatsoever arising out of, or in connection with, the performance of the work 
whether on, or adjacent to, the site, giving full details and statements of witnesses. If 
death or serious injuries or serious damages are caused, the accident shall be reported 
immediately by telephone or messenger to the OWNER. 
 

B. If a claim is made by anyone against the contractor or any subcontractor on account of 
any accident, the CONTRACTOR shall promptly report the facts in writing to the 
OWNER, giving full details of the claim. 
 

5.3 SAFE ACCESS BY FEDERAL, STATE, AND LOCAL GOVERNMENT OFFICIALS 
 

A. Authorized representatives of the state, federal, or local governmental agencies, shall at 
all times have safe access to the work, and the CONTRACTOR shall provide proper 
facilities for such access and inspection. 
 

5.4 TRAFFIC MAINTENANCE AND SAFETY 
 

A. Provide traffic maintenance plans to be approved by the City and the Engineer. 
 
B. Comply with all rules and regulations of the state, county, and city authorities regarding 

closing or restricting the use of public streets or highways. No public or private road 
shall be closed, except by express permission of the OWNER. Conduct the work so as to 
assure the least possible obstruction to traffic and normal commercial pursuits. Protect all 
obstructions within traveled roadways by installing approved signs, barricades, and lights 
where necessary for the safety of the public. The convenience of the general public and 
residents adjacent to the project, and the protection of persons and property are of prime 
importance and shall be provided for in an adequate and satisfactory manner. 
 

C. Where traffic will pass over trenches after they are backfilled and before they are paved, 
the top of the trench shall be maintained in a condition that will allow normal vehicular 
traffic to pass over. Temporary access driveways must be provided where required. 
Cleanup operations shall follow immediately behind backfilling and the worksite shall be 
kept in an orderly condition at all times. 
 

D. When signalmen and guards are required by regulation or when deemed necessary for 
safety, they shall be furnished with approved orange wearing apparel and other 
regulation traffic-control devices in accordance with FDOT provisions. Signalmen will 
be provided with “Stop and Go” paddles; flags are unacceptable. 

 
 

5.5 TRAFFIC CONTROL 
 

A. Traffic control on all city, county and state highway rights-of-way shall meet the 
requirements of the current edition (including all amendments) of  the Florida 
Department of Transportation Standard Specifications for Road and Bridge Construction, 
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as well as FDOT standard details for maintenance of traffic, in accordance with the 
Manual for Uniform Traffic Control and Safe Practices. 
 

B. The CONTRACTOR shall provide at no cost to the OWNER a Maintenance of Traffic 
Plan, including 11 x 17-inch engineered drawings of his intended maintenance of traffic 
scheme, to the agency having jurisdiction for review and approval. This shall include 
barrier details, barricade type, and location. Two copies of the plan with drawings shall 
be submitted to the OWNER and ENGINEER prior to initiation of construction. 
 

5.6 PROTECTION OF PROPERTY 
 

A. Protect stored materials located adjacent to the proposed work. Notify property owners 
affected by the construction at least 48 hours in advance of the time construction begins. 
During construction operations, construct and maintain such facilities as may be required 
to provide access by all property owners to their property. No person shall be cut off 
from access to his residence or place of business for a period exceeding 8 hours, unless 
the CONTRACTOR has made special arrangements with the affected persons. 
 

B. The CONTRACTOR shall identify and isolate his work zone in such a manner as to 
exclude all personnel not employed by him, the ENGINEER, and the OWNER. 
 

5.7 FIRE PREVENTION AND PROTECTION 
 

A. The CONTRACTOR shall perform all work in a fire-safe manner. He shall supply and 
maintain on the site adequate fire-fighting equipment capable of extinguishing incipient 
fires. The CONTRACTOR shall comply with applicable federal, state, and local 
fire-prevention regulations. Where these regulations do not apply, applicable parts of the 
National Fire Prevention Standard for Safeguarding Building Construction Operations 
(NFPA No. 241) shall be followed. 
 

5.8 ACCESS FOR POLICE, FIRE, AND POSTAL SERVICE 
 

A. Notify the fire department and police department before closing any street or portion 
thereof. No closing shall be made without the OWNER's approval. Notify said 
departments when the streets are again passable for emergency vehicles. Do not block off 
emergency vehicle access to consecutive arterial crossings or dead-end streets, in excess 
of 300 linear feet, without special written permission from the fire department. Conduct 
operations with the least interference to fire equipment access, and at no time prevent 
such access. 

 
B. The CONTRACTOR shall leave a night emergency telephone number or numbers with 

the police department, the ENGINEER, and the OWNER, so that contact may be made 
easily at all times in case of barricade and flare trouble or other emergencies. 
 

C. Maintain postal service facilities in accordance with the requirements of the U.S. Postal 
Service. Move mailboxes to temporary locations designated by the U. S. Postal Service, 
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and at the completion of the work in each area, replace them in their original location and 
in a condition satisfactory to the U.S. Postal Service. 
 

PART 6.0 PRESERVATION, RESTORATION, AND CLEANUP 
 

6.1 SITE RESTORATION AND CLEANUP 
 

A. At all times during the work, keep the premises clean and orderly, and upon completion 
of the work, repair all damage caused by equipment and leave the project free of rubbish 
or excess materials of any kind. 
 

B. Remove excavated materials daily; do not stockpile material on private property, or on 
state, county, or city rights-of-way. Remove all excavated materials from grassed and 
planted areas, and leave these surfaces in a condition equivalent to their original 
condition. Replace top soil areas as specified raked and graded to conform to their 
original contours. 
 

C. All existing storm drainage systems shall be protected and shall properly drain. Restore 
storm existing systems culverts broken or damaged to their original condition and 
location as an incidental cost of construction. 
 

D. Upon completion of pipe laying and backfilling operations, hand-rake and drag all 
former grassed and planted areas, leaving all disturbed areas free from rocks, gravel, 
clay, or any other foreign material. The finished surface shall conform to the original 
surface, and shall be free-draining and free from holes, ruts, rough spots, or other surface 
features detrimental to a seeded area. 
 

6.2 FINISHING OF SITE, BORROW, AND STORAGE AREAS 
 

A. Upon completion of the project, all areas used by the CONTRACTOR shall be properly 
cleared of all temporary structures, rubbish, and waste materials and properly graded to 
drain and blend in with the abutting property. Areas used for the deposit of waste 
materials shall be finished to properly drain and blend with the surrounding terrain. 
 

6.3 STREET CLEANUP DURING CONSTRUCTION 
 

A. The contractor shall on a daily basis thoroughly clean all spilled dirt, gravel, or other 
foreign material caused by the construction operations from all streets and roads at the 
conclusion of each day's operation. Sidewalks, unless under construction, shall be kept 
clear of material, and available for pedestrian use at all times. 
 

6.4 DUST PREVENTION 
 

A. Give all unpaved streets, roads, detours, haul roads or disturbed areas used in the 
construction area an approved dust-preventive treatment or periodically water to prevent 
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dust. Applicable environmental regulations for dust prevention shall be strictly enforced. 
 

6.5 PRESERVATION OF INLETS 
 

A. Existing inlets in the area shall be protected with appropriate best management practices 
and shall be periodically cleaned and kept free of siltation. 
 

PART 7.0 SUBMITTALS DURING CONSTRUCTION 
 

7.1 GENERAL 
 

A. Requirements in this section are in addition to any specific requirements for submittals 
specified in other sections of these Contract Documents. 

 
B. The City is requesting that all supplied data collections, as builts, drawings, and files to 

be compatible with esri ArcGIS 10.2.2 Software.  As these are the solutions that work 
within its current computing environment.  If there are any questions or concerns on 
whether your files meet this request, please contact the City GIS department at (305) 
809-3721. 

 
 The current computing environment consists of: 

• Microsoft SQL Server 

• Windows 7/Server 2008 

• ESRI GIS Platform 
 

The City uses a number of software applications critical to its core operation and 
mission.  The proposed mobile asset data collection solution will need to interface or 
integrate with these existing platforms. 

 

• Arc Collector 

• ArcGIS Online 

• ArcMap 10.2 
 

 
B. Shop Drawings: 

 
1. Shop drawings, as defined herein, consist of all drawings, diagrams, illustrations, 

schedules, and other data as defined below which are specifically prepared by or 
for CONTRACTOR to illustrate some portion of the work; and all illustrations, 
brochures, standard schedules, performance charts, instructions, diagrams, and 
other information prepared by a manufacturer and submitted by Contract to 
illustrate material or equipment for distinct portions of the work. 

2. Contents: Each of the shop drawing submittals shall be complete in all respects 
for equipment, controls, accessories, and associated appurtenances, and shall 
include, as a minimum, the following: 
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a. Complete manufacturer's specifications, including materials, description, 
and paint system. 

b. Required technical information, data, samples, and calculations that are 
required. 

c. Required construction procedures and equipment that are required. 
d. Requirements for storage and protection prior to installation. 
e. A copy of the manufacturer's certification on all material installed, 

providing for the warranty period to commence on the date of final 
acceptance by the OWNER. 

3. Submittal of incomplete or unchecked shop drawings will not be acceptable. 
Shop drawing submittals which do not clearly show CONTRACTOR's review 
stamp or specific written indication of CONTRACTOR's review will be returned 
to CONTRACTOR for resubmission. 

4. Submittal of shop drawings not required under these Contract Documents will be 
returned to CONTRACTOR unreviewed and unstamped by ENGINEER. 
 

7.2 RECORD DRAWINGS 
 
   A. The CONTRACTOR shall maintain a complete set of record drawings to show any items which 

differ from those shown on Drawings. Such Drawings shall be updated daily and submitted each 
month with the partial pay request. Final record drawings will be required before final payment 
can be made. Final record drawings shall be signed and sealed by a Professional Engineer and/or 
Surveyor currently licensed in the State of Florida.  Record drawing file format shall be 
compatible with the City’s GIS system.  Contact Nick Osterhoudt at (305) 809-3721 for system 
and file requirements. 
 

B. The CONTRACTOR shall keep the OWNER and ENGINEER apprised on a weekly 
basis, by providing Drawing mark-ups of the items that differ. 

 
7.3 Additional Submittal requirements 
 

1. Shop drawings and other submittals will be reviewed no more than twice at the Owner’s 
expense. All subsequent reviews will be performed at times convenient to the ENGINEER and 
at the Contractor’s expense, based on the Engineer’s then prevailing rates (minimum $50.00 per 
additional review). The CONTRACTOR shall reimburse the OWNER for all such fees invoiced 
to the OWNER by the ENGINEER. Re-submittals are required until approved. 
 

2. Any need for more than one resubmission, or any other delay in obtaining Engineer’s review of 
submittals, will not entitle CONTRACTOR to extension of the Contract Time. 

 
 

 
END OF SECTION 
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SECTION 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for quality assurance and 
quality control. 

B. Testing and inspecting services are required to verify compliance with requirements specified or 
indicated.  These services do not relieve Contractor of responsibility for compliance with the 
Contract Document requirements. 
1. Specific quality-assurance and -control requirements for individual construction activities 

are specified in the Sections that specify those activities.  Requirements in those Sections 
may also cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and -control procedures that facilitate compliance with the Contract Document 
requirements. 

3. Requirements for Contractor to provide quality-assurance and -control services required 
by Architect, Owner, or authorities having jurisdiction are not limited by provisions of 
this Section. 

C. Related Sections include the following: 
1. Section 013200 - Construction Progress Documentation for developing a schedule of 

required tests and inspections. 
2. Divisions 02 through 49 Sections for specific test and inspection requirements. 

1.3 DEFINITIONS 

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during 
execution of the Work to guard against defects and deficiencies and substantiate that proposed 
construction will comply with requirements. 

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after 
execution of the Work to evaluate that actual products incorporated into the Work and 
completed construction comply with requirements.  Services do not include contract 
enforcement activities performed by Architect. 

C. Mockups:  Full-size, physical assemblies that are constructed on-site.  Mockups are used to 
verify selections made under sample submittals, to demonstrate aesthetic effects and, where 
indicated, qualities of materials and execution, and to review construction, coordination, testing, 
or operation; they are not Samples.  Approved mockups establish the standard by which the 
Work will be judged. 
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D. Laboratory Mockups:  Full-size, physical assemblies that are constructed at testing facility to 
verify performance characteristics. 

E. Preconstruction Testing:  Tests and inspections that are performed specifically for the Project 
before products and materials are incorporated into the Work to verify performance or 
compliance with specified criteria. 

F. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or a testing 
agency qualified to conduct product testing and acceptable to authorities having jurisdiction, to 
establish product performance and compliance with industry standards. 

G. Source Quality-Control Testing:  Tests and inspections that are performed at the source, i.e., 
plant, mill, factory, or shop. 

H. Field Quality-Control Testing:  Tests and inspections that are performed on-site for installation 
of the Work and for completed Work. 

I. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing 
laboratory shall mean the same as testing agency. 

J. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an 
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, 
including installation, erection, application, and similar operations. 
1. Using a term such as "carpentry" does not imply that certain construction activities must 

be performed by accredited or unionized individuals of a corresponding generic name, 
such as "carpenter."  It also does not imply that requirements specified apply exclusively 
to tradespeople of the corresponding generic name. 

K. Experienced:  When used with an entity, "experienced" means having successfully completed a 
minimum of five previous projects similar in size and scope to this Project; being familiar with 
special requirements indicated; and having complied with requirements of authorities having 
jurisdiction. 

1.4 CONFLICTING REQUIREMENTS 

A. General:  If compliance with two or more standards is specified and the standards establish 
different or conflicting requirements for minimum quantities or quality levels, comply with the 
most stringent requirement.  Refer uncertainties and requirements that are different, but 
apparently equivalent, to Architect for a decision before proceeding. 

B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be 
the minimum provided or performed.  The actual installation may comply exactly with the 
minimum quantity or quality specified, or it may exceed the minimum within reasonable limits.  
To comply with these requirements, indicated numeric values are minimum or maximum, as 
appropriate, for the context of requirements.   

1.5 SUBMITTALS 

A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include proof of qualifications in the form of a 
recent report on the inspection of the testing agency by a recognized authority. 



4/10/2015  Truman Waterfront Park 

 

 

QUALITY REQUIREMENTS  014000-3 

B. Schedule of Tests and Inspections:  Prepare in tabular form and include the following: 
1. Specification Section number and title. 
2. Description of test and inspection. 
3. Identification of applicable standards. 
4. Identification of test and inspection methods. 
5. Number of tests and inspections required. 
6. Time schedule or time span for tests and inspections. 
7. Entity responsible for performing tests and inspections. 
8. Requirements for obtaining samples. 
9. Unique characteristics of each quality-control service. 

C. Reports:  Prepare and submit certified written reports that include the following: 
1. Date of issue. 
2. Project title and number. 
3. Name, address, and telephone number of testing agency. 
4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making tests and inspections. 
6. Description of the Work and test and inspection method. 
7. Identification of product and Specification Section. 
8. Complete test or inspection data. 
9. Test and inspection results and an interpretation of test results. 
10. Record of temperature and weather conditions at time of sample taking and testing and 

inspecting. 
11. Comments or professional opinion on whether tested or inspected Work complies with 

the Contract Document requirements. 
12. Name and signature of laboratory inspector. 
13. Recommendations on retesting and reinspecting. 

D. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, 
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 
payments, judgments, correspondence, records, and similar documents, established for 
compliance with standards and regulations bearing on performance of the Work. 

1.6 QUALITY ASSURANCE 

A. General:  Qualifications paragraphs in this Article establish the minimum qualification levels 
required; individual Specification Sections specify additional requirements. 

B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling 
work similar in material, design, and extent to that indicated for this Project, whose work has 
resulted in construction with a record of successful in-service performance. 

C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar 
to those indicated for this Project and with a record of successful in-service performance, as 
well as sufficient production capacity to produce required units. 

D. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated 
for this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units. 
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E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing 
engineering services of the kind indicated.  Engineering services are defined as those performed 
for installations of the system, assembly, or product that are similar to those indicated for this 
Project in material, design, and extent. 

F. Specialists:  Certain sections of the Specifications require that specific construction activities 
shall be performed by entities who are recognized experts in those operations.  Specialists shall 
satisfy qualification requirements indicated and shall be engaged for the activities indicated. 
1. Requirement for specialists shall not supersede building codes and regulations governing 

the Work. 

G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the 
experience and capability to conduct testing and inspecting indicated, as documented according 
to ASTM E 548; and with additional qualifications specified in individual Sections; and where 
required by authorities having jurisdiction, that is acceptable to authorities. 
1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7. 
2. NVLAP:  A testing agency accredited according to NIST's National Voluntary 

Laboratory Accreditation Program. 

H. Factory-Authorized Service Representative Qualifications:  An authorized representative of 
manufacturer who is trained and approved by manufacturer to inspect installation of 
manufacturer's products that are similar in material, design, and extent to those indicated for this 
Project. 

I. Mockups:  Before installing portions of the Work requiring mockups, build mockups for each 
form of construction and finish required to comply with the following requirements, using 
materials indicated for the completed Work: 
1. Build mockups in location and of size indicated or, if not indicated, as directed by 

Architect. 
2. Notify Architect seven days in advance of dates and times when mockups will be 

constructed. 
3. Demonstrate the proposed range of aesthetic effects and workmanship. 
4. Obtain Architect's approval of mockups before starting work, fabrication, or construction. 

a. Allow seven days for initial review and each re-review of each mockup. 
5. Maintain mockups during construction in an undisturbed condition as a standard for 

judging the completed Work. 
6. Demolish and remove mockups when directed, unless otherwise indicated. 

J. Laboratory Mockups:  Comply with requirements of preconstruction testing and those specified 
in individual Sections in Divisions 02 through 49. 

1.7 QUALITY CONTROL 

A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, 
Owner will engage a qualified testing agency to perform these services. 
1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing 

agencies engaged and a description of types of testing and inspecting they are engaged to 
perform. 

2. Costs for retesting and reinspecting construction that replaces or is necessitated by work 
that failed to comply with the Contract Documents will be charged to Contractor.  



4/10/2015  Truman Waterfront Park 

 

 

QUALITY REQUIREMENTS  014000-5 

B. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  Unless 
otherwise indicated, provide quality-control services specified and those required by authorities 
having jurisdiction.  Perform quality-control services required of Contractor by authorities 
having jurisdiction, whether specified or not. 
1. Where services are indicated as Contractor's responsibility, engage a qualified testing 

agency to perform these quality-control services. 
a. Contractor shall not employ same entity engaged by Owner, unless agreed to in 

writing by Owner. 
2. Notify testing agencies at least 24 hours in advance of time when Work that requires 

testing or inspecting will be performed. 
3. Where quality-control services are indicated as Contractor's responsibility, submit a 

certified written report, in duplicate, of each quality-control service. 
4. Testing and inspecting requested by Contractor and not required by the Contract 

Documents are Contractor's responsibility. 
5. Submit additional copies of each written report directly to authorities having jurisdiction, 

when they so direct. 

C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service 
representative to inspect field-assembled components and equipment installation, including 
service connections.  Report results in writing as specified in Division 01 Section "Submittal 
Procedures." 

D. Testing Agency Responsibilities:  Cooperate with Owner and Contractor in performance of 
duties.  Provide qualified personnel to perform required tests and inspections. 
1. Notify Architect and Contractor promptly of irregularities or deficiencies observed in the 

Work during performance of its services. 
2. Determine the location from which test samples will be taken and in which in-situ tests 

are conducted. 
3. Conduct and interpret tests and inspections and state in each report whether tested and 

inspected work complies with or deviates from requirements. 
4. Submit a certified written report, in duplicate, of each test, inspection, and similar 

quality-control service through Contractor. 
5. Do not release, revoke, alter, or increase the Contract Document requirements or approve 

or accept any portion of the Work. 
6. Do not perform any duties of Contractor. 

E. Associated Services:  Cooperate with agencies performing required tests, inspections, and 
similar quality-control services, and provide reasonable auxiliary services as requested.  Notify 
agency sufficiently in advance of operations to permit assignment of personnel.  Provide the 
following: 
1. Access to the Work. 
2. Incidental labor and facilities necessary to facilitate tests and inspections. 
3. Adequate quantities of representative samples of materials that require testing and 

inspecting.  Assist agency in obtaining samples. 
4. Facilities for storage and field curing of test samples. 
5. Delivery of samples to testing agencies. 
6. Preliminary design mix proposed for use for material mixes that require control by testing 

agency. 
7. Security and protection for samples and for testing and inspecting equipment at Project 

site. 
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F. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance 
and -control services with a minimum of delay and to avoid necessity of removing and 
replacing construction to accommodate testing and inspecting. 
1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 ACCEPTABLE TESTING AGENCIES 

3.2 TEST AND INSPECTION LOG 

A. Prepare a record of tests and inspections.  Include the following: 
1. Date test or inspection was conducted. 
2. Description of the Work tested or inspected. 
3. Date test or inspection results were transmitted to Architect. 
4. Identification of testing agency or special inspector conducting test or inspection. 

B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide access to 
test and inspection log for Architect's reference during normal working hours. 

3.3 REPAIR AND PROTECTION 

A. General:  On completion of testing, inspecting, sample taking, and similar services, repair 
damaged construction and restore substrates and finishes. 
1. Comply with the Contract Document requirements for Section 017329-Cutting and 

Patching. 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 

 

END OF SECTION 014000 
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SECTION 014523 - TESTING SERVICES 

 

PART 1- GENERAL 

1.1 WORK INCLUDED 

A. The CONTRACTOR shall employ and pay for the services of a qualified commercial 
independent testing laboratory acceptable to the ENGINEER and the OWNER to 
perform specified services. 

B. Inspection, sampling, and testing is required for: 

1. Trench excavation and backfill. 

2. Paving and surfacing. 

3. Additional quality checks as required by the OWNER not to exceed the 
Allowance amount included in the GMP except as allowed by Owner Approved 
Change Order(s). 

C. Employment of a testing laboratory shall in no way relieve the CONTRACTOR of his 
obligation to perform work in accordance with the Contract. 

PART 2- PRODUCTS 

2.1 SUBMITTALS 

A. Submit six copies of reports of inspections and tests to ENGINEER promptly upon 
completion of inspections and tests, including: 

1. Date issued. 

2. Project title and OWNER's job number. 

3. Testing laboratory name and address. 

4. Name and signature of inspector. 

5. Date of inspection or sampling. 

6. Record of temperature and weather. 

7. Date of test. 

8. Location of inspection or test. 

9. Identification of product and specification section. 
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10. Type of inspection or test. 

11. Observations regarding compliance with the Contract Documents. 

B. This report shall be signed and sealed by a registered professional engineer licensed in 
the State of Florida, and qualified to perform such services. 

PART 3- EXECUTION 

3.1 LABORATORY DUTIES - LIMITATIONS OF AUTHORITY 

A. Cooperate with the ENGINEER; provide qualified personnel promptly on notice. 

B. Perform specified inspections, sampling, and testing of materials and methods of 
construction: 

1. Comply with specified standards; ASTM, other recognized standards, authorized 
and as specified. 

2. Ascertain compliance with requirements of Contract Documents. 

C. Notify the ENGINEER immediately of irregularities or deficiencies of work which are 
observed during performance of services. 

 
3.2 ON SITE TESTING 
 

A. On site testing must be performed by certified staff, by state approved agencies and must 
be approved by a Professional Engineer licensed in the State of Florda. 

 

3.3 SUMMARY OF TESTING 
 

Type Frequency Responsibility Comments 

Asphalt Density 2 per block Contractor As required by 
Engineer 

Concrete  Every 72 CYDS Contractor Batch ticket has to 
be from Batch 
Computer machine 

Trench 
Compaction Test  

Per section 31 23 00 Contractor  

Sub base 
Compaction Test 

Every 300 feet of 
roadwork 

Contractor  

Base Compaction 
Test 

One test per lift for every 
300 feet of roadwork 

Contractor  

Hydrostatic Test Every new pipe and 
structure 

Contractor  

Deflection Test Every Pipe or as required 
by the Engineer 

Contractor Contractor to 
supply equipment 
for test 

Lamping Test Every Pipe or as required 
by the Engineer 

Contractor with 
City Inspector 

Contractor to 
supply equipment 
for test 
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PART 4 PAYMENT 

 
 A. Payment for the work in this section will be incidental. 

  

END OF SECTION 014523 
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SECTION 015639 - TEMPORARY TREE AND PLANT PROTECTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes general protection and pruning of existing trees and plants that are affected by 

execution of the Work, whether temporary or permanent construction. 

B. Related Requirements: 

1. Section 015000 "Temporary Facilities and Controls" for temporary site fencing. 

2. Section 311000 "Site Clearing" for removing existing trees and shrubs. 

1.3 DEFINITIONS 

A. Caliper (DBH): Diameter breast height; diameter of a trunk as measured by a diameter tape at a 

height 54 inches (1372 mm) above the ground line. 

B. Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other 

vegetation to be protected during construction and indicated on Drawings. 

C. Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected 

during construction and defined by a circle concentric with each tree with a radius 1.5 times the 

diameter of the drip line unless otherwise indicated. 

D. Vegetation: Trees, shrubs, groundcovers, grass, and other plants. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review methods and procedures related to temporary tree and plant protection including, 

but not limited to, the following: 

a. Tree-service firm's personnel, and equipment needed to make progress and avoid 

delays. 

b. Arborist's responsibilities. 

c. Quality-control program. 

d. Coordination of Work and equipment movement with the locations of protection 

zones. 

e. Trenching by hand or with air spade within protection zones. 

f. Field quality control. 

g. Water requirements. 
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1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and locations of protection-zone fencing and signage, 

showing relation of equipment-movement routes and material storage locations with 

protection zones. 

2. Detail fabrication and assembly of protection-zone fencing and signage. 

3. Indicate extent of trenching by hand or with air spade within protection zones. 

C. Samples: For each type of the following: 

1. Organic Mulch: 1-quart (1-L) volume of organic mulch; in sealed plastic bags labeled 

with composition of materials by percentage of weight and source of mulch. 

2. Protection-Zone Fencing: Assembled Samples of manufacturer's standard size made from 

full-size components. 

3. Protection-Zone Signage: Full-size Samples of each size and text, ready for installation. 

D. Tree Pruning Schedule: Written schedule detailing scope and extent of pruning of trees to 

remain that interfere with or are affected by construction. 

1. Species and size of tree. 

2. Location on site plan. Include unique identifier for each. 

3. Reason for pruning. 

4. Description of pruning to be performed. 

5. Description of maintenance following pruning. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For arborist and tree service firm. 

B. Certification: From arborist, certifying that trees indicated to remain have been protected during 

construction according to recognized standards and that trees were promptly and properly 

treated and repaired when damaged. 

C. Maintenance Recommendations: From arborist, for care and protection of trees affected by 

construction during and after completing the Work. 

D. Existing Conditions: Documentation of existing trees and plantings indicated to remain, which 

establishes preconstruction conditions that might be misconstrued as damage caused by 

construction activities. 

1. Use sufficiently detailed photographs or video recordings. 

2. Include plans and notations to indicate specific wounds and damage conditions of each 

tree or other plants designated to remain. 

E. Quality-control program. 
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1.7 QUALITY ASSURANCE 

A. Arborist Qualifications: Certified Arborist as certified by ISA and Registered Consulting 

Arborist as designated by ASCA. 

B. Tree Service Firm Qualifications: An experienced tree service firm that has successfully 

completed temporary tree and plant protection work similar to that required for this Project and 

that will assign an experienced, qualified arborist to Project site during execution of the Work. 

C. Quality-Control Program: Prepare a written program to systematically demonstrate the ability of 

personnel to properly follow procedures and handle materials and equipment during the Work 

without damaging trees and plantings. Include dimensioned diagrams for placement of 

protection zone fencing and signage, the arborist's and tree-service firm's responsibilities, 

instructions given to workers on the use and care of protection zones, and enforcement of 

requirements for protection zones. 

1.8 FIELD CONDITIONS 

A. The following practices are prohibited within protection zones: 

1. Storage of construction materials, debris, or excavated material. 

2. Moving or parking vehicles or equipment. 

3. Foot traffic. 

4. Erection of sheds or structures. 

5. Impoundment of water. 

6. Excavation or other digging unless otherwise indicated. 

7. Attachment of signs to or wrapping materials around trees or plants unless otherwise 

indicated. 

B. Do not direct vehicle or equipment exhaust toward protection zones. 

C. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones and 

organic mulch. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Backfill Soil: Planting soil of suitable moisture content and granular texture for placing around 

tree; free of stones, roots, plants, sod, clods, clay lumps, pockets of coarse sand, concrete slurry, 

concrete layers or chunks, cement, plaster, building debris, and other extraneous materials 

harmful to plant growth. 

1. Mixture: Well-blended mix of one part stockpiled soil to one part planting soil. 

2. Planting Soil: Planting soil as indicated on drawings. 

B. Organic Mulch: Free from deleterious materials and suitable as a top dressing for trees and 

shrubs, consisting of one of the following: 

1. Type: Organic mulch made from invasive tree species such as Melaleuca. 
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2. Size Range: 2 inches (50 mm) maximum, 1/2 inch (13 mm) minimum. 

3. Color: Natural. 

C. Protection-Zone Fencing: Fencing fixed in position and meeting the following requirements: 

1. Chain-Link Protection-Zone Fencing: Galvanized-steel fencing fabricated from 

maximum 2-inch (50-mm) opening, 0.148-inch- (3.76-mm-) diameter wire chain-link 

fabric; with pipe posts, minimum 2-3/8-inch- (60-mm-) OD line posts, and 2-7/8-inch- 

(73-mm-) OD corner and pull posts; with 0.177-inch- (4.5-mm-) diameter top tension 

wire and 0.177-inch- (4.5-mm-) diameter bottom tension wire; with tie wires, hog ring 

ties, and other accessories for a complete fence system. 

a. Height: 72 inches (1800 mm). 

D. Protection-Zone Signage: Shop-fabricated, rigid plastic or metal sheet with attachment holes 

prepunched and reinforced; legibly printed with nonfading lettering and as follows: 

1. Size and Text: Existing tree:  Do not disturb. 

2. Lettering: 3-inch- (75-mm-) high minimum, black characters on white background. 

3. Language:  Sign shall be English and Spanish. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Erosion and Sedimentation Control: Examine the site to verify that temporary erosion- and 

sedimentation-control measures are in place. Verify that flows of water redirected from 

construction areas or generated by construction activity do not enter or cross protection zones. 

B. Prepare written report, endorsed by arborist, listing conditions detrimental to tree and plant 

protection. 

3.2 PREPARATION 

A. Locate and clearly identify trees, shrubs, and other vegetation to remain, Flag each tree trunk at 

54 inches (1372 mm) above the ground. 

B. Protect tree root systems from damage caused by runoff or spillage of noxious materials while 

mixing, placing, or storing construction materials. Protect root systems from ponding, eroding, 

or excessive wetting caused by dewatering operations. 

C. Tree-Protection Zones: Mulch areas inside tree-protection zones and other areas indicated. Do 

not exceed indicated thickness of mulch. 

1. Apply 4-inch (100-mm) uniform thickness of organic mulch unless otherwise indicated. 

Do not place mulch within 12 inches (304 mm) of tree trunks. 

3.3 PROTECTION ZONES 

A. Protection-Zone Fencing: Install protection-zone fencing along edges of protection zones before 

materials or equipment are brought on the site and construction operations begin in a manner 
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that will prevent people and animals from easily entering protected areas except by entrance 

gates. Construct fencing so as not to obstruct safe passage or visibility at vehicle intersections 

where fencing is located adjacent to pedestrian walkways or in close proximity to street 

intersections, drives, or other vehicular circulation. 

1. Chain-Link Fencing: Install to comply with ASTM F 567 and with manufacturer's written 

instructions. 

2. Posts: Set or drive posts into ground one-third the total height of the fence without 

concrete footings. Where a post is located on existing paving or concrete to remain, 

provide appropriate means of post support acceptable to Architect. 

B. Protection-Zone Signage: Install protection-zone signage in visibly prominent locations in a 

manner approved by Architect. Install one sign spaced approximately every 15 feet (4.5 m) on 

protection-zone fencing, but no fewer than four signs with each facing a different direction. 

C. Maintain protection zones free of weeds and trash. 

D. Maintain protection-zone fencing and signage in good condition as acceptable to Architect and 

remove when construction operations are complete and equipment has been removed from the 

site. 

1. Do not remove protection-zone fencing, even temporarily, to allow deliveries or 

equipment access through the protection zone. 

2. Temporary access is permitted subject to preapproval in writing by arborist if a root 

buffer effective against soil compaction is constructed as directed by arborist. Maintain 

root buffer so long as access is permitted. 

3.4 EXCAVATION 

A. General: Excavate at edge of protection zones and for trenches indicated within protection 

zones according to requirements in Section 312000 "Earth Moving" unless otherwise indicated. 

B. Trenching within Protection Zones: Where utility trenches are required within protection zones, 

excavate under or around tree roots by hand or with air spade, or tunnel under the roots by 

drilling, auger boring, or pipe jacking. Do not cut main lateral tree roots or taproots; cut only 

smaller roots that interfere with installation of utilities. Cut roots as required for root pruning. If 

excavating by hand, use narrow-tine spading forks to comb soil and expose roots. 

C. Do not allow exposed roots to dry out before placing permanent backfill. Provide temporary 

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

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

relocated and covered with soil. 

3.5 ROOT PRUNING 

A. Prune tree roots that are affected by temporary and permanent construction. Prune roots as 

follows: 

1. Cut roots manually by digging a trench and cutting exposed roots with sharp pruning 

instruments; do not break, tear, chop, or slant the cuts. Do not use a backhoe or other 

equipment that rips, tears, or pulls roots. 
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2. Cut Ends: Do not paint cut root ends. 

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

and covered with soil. 

4. Cover exposed roots with burlap and water regularly. 

5. Backfill as soon as possible according to requirements in Section 312000 "Earth 

Moving." 

B. Root Pruning at Edge of Protection Zone: Prune tree roots 12 inches (300 mm) inside of the 

protection zone by cleanly cutting all roots to the depth of the required excavation. 

C. Root Pruning within Protection Zone: Clear and excavate by hand or with air spade to the depth 

of the required excavation to minimize damage to tree root systems. If excavating by hand, use 

narrow-tine spading forks to comb soil to expose roots. Cleanly cut roots as close to excavation 

as possible. 

3.6 CROWN PRUNING 

A. Prune branches that are affected by temporary and permanent construction. Prune branches 

under direction of arborist. 

1. Prune to remove only injured, broken, dying, or dead branches unless otherwise 

indicated. Do not prune for shape unless otherwise indicated. 

2. Do not remove or reduce living branches to compensate for root loss caused by damaging 

or cutting root system. 

3. Pruning Standards: Prune trees according to ANSI A300 (Part 1). 

a. Type of Pruning: thinning where indicated. 

b. Specialty Pruning: Structural where indicated. 

B. Unless otherwise directed by arborist and acceptable to Architect, do not cut tree leaders. 

C. Cut branches with sharp pruning instruments; do not break or chop. 

D. Do not paint or apply sealants to wounds. 

E. Provide subsequent maintenance pruning during Contract period as recommended by arborist. 

F. Remove branches and dispose of off-site. 

3.7 REGRADING 

A. Lowering Grade: Where new finish grade is indicated below existing grade around trees, slope 

grade beyond the protection zone. Maintain existing grades within the protection zone. 

B. Minor Fill within Protection Zone: Where existing grade is 2 inches (50 mm) or less below 

elevation of finish grade, fill with backfill soil. Place backfill soil in a single uncompacted layer 

and hand grade to required finish elevations. 

3.8 FIELD QUALITY CONTROL 

A. Inspections: Engage a qualified arborist to direct plant-protection measures in the vicinity of 

trees, shrubs, and other vegetation indicated to remain and to prepare inspection reports. 
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3.9 REPAIR AND REPLACEMENT 

A. General: Repair or replace trees, shrubs, and other vegetation indicated to remain or to be 

relocated that are damaged by construction operations, in a manner approved by Architect. 

1. Submit details of proposed pruning and repairs. 

2. Perform repairs of damaged trunks, branches, and roots within 24 hours according to 

arborist's written instructions. 

3. Replace trees and other plants that cannot be repaired and restored to full-growth status, 

as determined by Architect. 

B. Trees: Remove and replace trees indicated to remain that are more than 45 percent dead or in an 

unhealthy condition before the end of the corrections period or are damaged during construction 

operations that Architect determines are incapable of restoring to normal growth pattern. 

1. Large Trees: Provide Include caliper at 6 inch (150 mm) above grade of dead tree; in 12 

inch minimum caliper trees. 

a. Species: As approved by City Forester and Architect. 

2. Plant and maintain new trees as specified in Section 329300 "Plants." 

C. Excess Mulch: Rake mulched area within protection zones, being careful not to injure roots. 

Rake to loosen and remove mulch that exceeds a 3-inch (76-mm) uniform thickness to remain. 

3.10 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal: Remove excess excavated material, displaced trees, trash, and debris and legally 

dispose of them off Owner's property. 

END OF SECTION 015639 
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PART 1- GENERAL SPECIFICATIONS 
 
1.1  SUMMARY 
   
 A. Provide all labor, materials and equipment necessary for a complete fabrication and installation of  
  the work of this section.  
 

Provide signage in accordance with requirements of the Contract Documents as provided by TGA. 
 

Successful bidder(s) will be assigned to City of Key West, hereafter referred to as the Client. Sign 
Contractor must perform as required by contract and coordinate all work, meet all schedules. Sign 
Contractor’s representative required to coordinate all scheduling with the Client. Sign Contractor is 
expected to cooperate fully with the Client, General Contractor and General Contractor’s Sub-
consultants, Designer and all Architects and Landscape Architects to expedite and facilitate the 
prompt and accurate completion and installation of all signage elements. Sign fabricator shall coor-
dinate with other contractors and suppliers of equipment and services which the Client may engage 
outside of his contract, as is reasonable to complete the scope of work. 

 
 
1.2   SIGN ITEM NUMBERS AND CHARACTERISTICS 
 

A. Refer to Sign Location Plans and Sign Message Schedule, as well as Design Intent Drawings, as 
provided by TGA. 

 
 
1.3   TIME OF COMPLETION 
 
 A. As Directed by the Client 
 

1. Completion at site by date to be determined by the Client, and confirmed in writing.  
 

  2.  Sign Fabricator shall reference Client’s schedule of completion dates per each area of the  
    park, and plan all work for signage manufacturing and installation accordingly to meet  
    the Client’s or Client’s General Contrator’s schedule. 
 
 
1.4   PRECONSTRUCTION CONFERENCE 
 
 A. A preconstruction meeting will be held with Client, Architect, Landscape Architect, and Sign  

  Contractor to establish final specifications, field working conditions, and proper channels for 
coordination. Time and date of meeting to be determined. 

 
 
1.5    REFERENCES 
 
 A. National Association of Architectural Metal 

 Manufacturers (NAAMM) “Metal Finishes Manual” 
 
 B. American Welding Society  
   AWS D1.1 “Structural Welding Code, Steel”, and  
   AWS D1.2 “Structural Welding Code, Aluminum”. 
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 C. Underwriters Laboratories, Inc. (UL) 
   Standards for Safety, UL Publication 48 
   “Electric Signs”. 
 
 
1.6    SUBMITTALS 
 
 A. Submit Shop Drawings in English for approval by the Client, Architect, Landscape Architect and 

Designer. Furnish elevations, details of fabrication and erection, including all materials, shapes, 
dimensions, finishes, design loads, anchorage, and method of connections. Show dimensions of 
letters and logo forms. 

 
 B. Identify field dimensions; show relation to critical features, work, or adjacent products. 
 
 
1.7   SHOP DRAWINGS AND PRODUCT DATA PROCEDURES 
 
 A. Shop Drawings shall be submitted for review prior to any phase of fabrication. 
 
 B. Shop Drawings shall show design, materials, (kind, thickness, and finish), dimensions, connections, 

and other details necessary to ensure that they accurately interpret Contract Documents and 
Specifications and also, show adjoining work in such detail as required to provide proper 
connection with same. 

 
 C. Shop Drawing shall be required for each fabricated sign type as shown on the Contract Documents, 

showing electrical and structural where applicable. Details of signs, sign panels, changeable 
message units, anchorage details, mounting details, internal bracing, joints and other pertinent 
details shall be fully indicated on the Shop Drawings. 

 
 D. Shop Drawings shall show typical message copy, graphics and symbols for each different sign face. 
 
 E. Fabricator’s shop drawings shall be signed and sealed by a Florida registered structural engineer to 

meet all local, state and national codes including South Florida Hurricane codes. 
 
 
1.8   DESCRIPTION OF WORK 
 

 A. Indications on the drawings or in any section of the specifications of an article, material, operation, 
or method require that the Contractor shall provide each item or service of quality noted. The 
Contractor shall also perform each operation prescribed according to the conditions stated and shall 
provide all necessary labor, equipment, and incidentals to complete the work. 

 
B. Questions pertaining to the work that require clarification shall be referred to the Designer/ 

Architect/Client for clarification prior to bid date. After execution of the Contract, no allowance 
will be made in favor of the Contractor for failing to check dimensions, conditions and methods of 
construction and reporting any clarifications. 

 
 C. Generally, the drawings indicate dimensions, positions, and kinds of materials and methods of 

constructiion, whereas the specifications indicate quality and application of materials. Work not 
particularly detailed, marked or specificed shall be the same as similar work that is detailed, marked 
or specified. 
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 D. Where the fabricator is proposing any subsitution of materials or methods it should be highlighted 
in the shop drawings as deviating from the submitted details and specifications and documentation 
provided to the Designer/Architect/Client to justify the change and to highlight reasons why the 
change will be better for the Client. 

 
 
1.9   SAMPLE PROCEDURES 
 
   Fabricator must match all custom paint and materials as specified by Designer. 
 

A. Sample requirements: All samples shall be submitted together. Samples shall be 10” x 10” in size  
of all sign materials with the required colors and finishes to show quality, type, range, texture and 
other specified characteristics. Samples shall be submitted from the source, which will supply the 
actual job. Samples of materials or products, which are normally furnished in containers or 
packages, which bear descriptive labels and/or application or installation instructions, shall be 
submitted with such labels and/or instructions. 

 
 A minimum of three sets of samples must be submitted. 

 
  B. Identification 
 

  All samples shall be labeled, tagged, or otherwise clearly identified. Labels or tags shall set forth 
the name of the project, project number, building or buildings and other facilities for which the 
sample is being submitted, contractor, subcontractoe, and/or supplier, the name of the manufacturer, 
fabricator or processor, the trade designation, grade and quality of the material of the product, the 
date of submittal, and specific identification of each sample and a  precise reference to the 
Specification Section and paragraph wherein the material, product, or element of the work is 
specified. 

 
  Each label or tag shall have sufficient clear space to permit the application of the review stamps  
  to the Contractor and the Architect and Engineer. 

 
 C. Supplementary Product Literature  
 

 The Sign Contractor will furnish Architect, Client, and Designer with manufacturer’s literature  
 describing the general properties of each product to be used in the Work and any relevant  
 information on the care, upkeep, cleaning and maintenance of the item. 

 
 D. Structural Calculations 
 

Submit for information. Furnish engineering calculations to show that maximum stress and 
deflection of sign elements and sign support system do not exceed specified performance 
requirements under full design loading. Calculations shall be prepared and sealed by an engineer 
licensed in the State of Florida. 

 
 E. Extra Materials 

 
Deliver extra materials to the Client in manufacturer’s original packing, touch up paint, lamps, 
hardware, installation materials, inserts, etc. as may be required. Fabricator shall at time of bid 
submittal quote and price “spares” as may be required by the Client for all sign types. 
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1.10   CODES, STANDARDS AND PUBLICATIONS REFERENCE 
 

 A. Codes, standards and publications listed and referenced in these specifications form a part of these 
specifications. Except where otherwise indicated, the latest editions on the date of the Notice for 
Proposal shall be applicable. 

 
B. Contractor guarantees that at any time up to and including ten (10) years from the date of final 

acceptance by the Designer/Architect/Client, sign coatings will conform to these minimum 
performance characteristics. 

 
 

Film Property           Method                 Requirement 
 

Weathering –    ANSI/ASTM D-2244-68   Maximum 5 E Units 
Color Retention    “Method of Opaque     (Hunter) 

         Materials (Photometric    Color Change 
         Instrument Comparison 
         With “Control” Sample 
 

Or 
Weathering     ASTM “D-1535-68”    Maximum Difference 
Color Retention    Specifying Color by the    0.5 Hue Step 

         NCS Pantone or RAL (Visual  0.1 Value Step 
         Comparison with     0.4 Chroma Step 
        “Control” Sample) 
 

Weathering –    ASTM D-523-78 60 Degree   Maintain Gloss 
Gloss Retention    Glossimeter       Minimum of 75 Degree 

 
Weathering –    ASTM D-659-74     Minimum Rating of 6 
Chalk Resistance   “Evaluating Degree of    

        Chalking of Exterior Paints” 
 

Resistance to Acid   30 Minutes Exposure to    Maximum 5 E units 
Acid Pollutants    70% HN03 Vapors     (Hunter) 

                 Color Change 
 

Direct Impact    Gardner Impact Tester    No Chipping or 
 Resistance 1/10” Distortion ASTM Removal of Material 

        D-2794-69 
 

Abrasion      ASTM D0968-51 “Abrasion   40 minimum 
Resistance     Resistance of Coatings of  

        Paint, Varnish, Lacquer and 
        Related Products by the 
        Falling Sand Method” 
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1.11   PROTOTYPE PROCEDURES 
  

A. Prototype Requirements: The Contractor shall submit to the Architect/Engineer a schedule for 
completion and within 30 days of notice to proceed. 

 
B. The prototype shall be reviewed by the Designer and Client or his representative at the the Client’s 

facilities, or shall be delivered to the Designer’s offices for review as directed. 
 

 C. Approved prototypes can be utilized as part of the final installation except for those indicated to be 
retained by the Designer/Architect/Client for the purpose of quality testing. 

 
 D. Cost of initial prototype manufacture and shipment and any subsequent costs due to review and/or 

design changes are the responsibility of the Contractor. 
 

E. The prototypes shall represent the quality of workmanship and fidelity of execution for all signage 
supplied and installed by the Contractor. Any deviation in quality from the approved prototype to 
the actual job shall not be accepted. 

 
 F. Submit for review and approval, completely fabricated sign types as requested by the Client at the  
  time of the contract. 

 
 
1.12   PERMITS BY SIGN CONTRACTOR 
 
 A. Sign Contractor shall make all submittals for permits, shall be responsible for paying all fees, 

making adjustments as required, or any task necessary for obtaining local building and installation 
Sign Permits for the proper execution of the work. Sign Contractor to coordinate all permits 
required with the Client. 

 
 
1.13  QUALITY ASSURANCE 
  
 A. Working Prototypes 

 
If requested, provide working prototypes of actual sign types to Client, Architect and Designer, 
within a reasonable time frame after signing of contract. To be reviewed at Designer/Architect’s 
office in Miami, Florida unless otherwise requested by the Client. 

 
 B. Work-in-Progress Approval 
 

  Provide work-in-progress sign elements for approval by Client, Architect, and Designer. Sign 
Contractor to provide sample of each requested type of sign. Sample signs are to be reviewed at 
Designer/Client’s offices in Miami so that work may be examined by Client, Architect, and 
Designer and any necessary adjustment can be made during fabrication. Adjust unsatisfactory items 
as directed. 

 
 C. Regulatory Requirements 
 

  Comply with applicable requirements of the laws, codes, ordinances, and regulations of 
International, National and Municipal authorities having jurisdiction. Obtain necessary approvals 
and permits for all such authorities. 



4/16/2015  Truman Waterfront Park 
 

PROJECT MANAGEMENT AND COORDINATION 013100 - 7

 D. Marking and Labels 
 

  No labels or markings are to be used unless required by authorities per code. If necessary, locate 
markings and other identifications so as to be concealed from public view and as acceptable to 
Client and Designer. 

 
 E. Final Location of Signs 
 

  The exact final locations of sign elements shall be directed by Client and Designer and confirmed  
  at the site. Sign Contractor shall arrange for meetings at the site to accommodate the Client and 

Designer’s directional of final locations. 
 
 F.  General 
  

1. The Sign Contractor is responsible for hiring, compensating, and coordinating all sub- 
 contractors of the various trades which may be required to construct the work. The Sign  
 Contractor shall be responsible for the quality of all materials and workmanship of any firm  
 or individual who acts as a sub-contractor. 

 
  All work under this Contract shall be performed by skilled craftsmen under supervision of 

trained foremen, experienced in the trade or craft required to accomplish the Work and produce 
products of high quality. The Sign Contractor shall guarantee all materials and workmanship 
for the Client in the specified period after date of acceptance of Work by Client, Architect and 
Designer. 

 
  2. Written dimensions on drawings shall have precedence over scaled dimensions. Sign  
   Contractor shall field verify and be responsible for all dimensions and conditions shown by  
   these drawings. Shop details must be approved by Client, Architect, and Designer prior to  
   fabrication. 
 
  3. Client, Architect, and Designer shall be notified by Sign Contractor in writing of any 

discrepancies in drawings, in-field dimensions or conditions and/or changes required in 
construction details. 

 
  4. Sign Contractor may not manufacture, reproduce, or exhibit these designs or modify them for 

any other purpose outside of this current contract without written approval of Client, Designer, 
General Contractor or Architect. 

 
 G. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and 

workmanship, to produce Work of a specified quality. 
 
 H. Comply fully with manufacturer’s instructions, including each step in sequence. 
 
 I. Should manufacturer’s instructions conflict with Contract Documents, request clarification from 

Architect/Engineer before proceeding. 
 
 J. Comply with specified standards as a minimum quality for the Work except when more stringent 

tolerances, codes, or specified requirements indicate higher standards or more precise 
workmanship. 
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 K. Secure products in placewith positive anchorage devices designed and sized to withstand stresses, 
vibration, physical distortion or disfigurement and local wind loads. 

 
 L. To establish a standard of quality, design and function desired, portions of the Contract Documents 

and Specifications have been based on products of manufacturer’s mentioned hereafter. When 
specific products of manufacturers are mentioned, it is to be noted that equal or better products of 
other manufacturers shall be considered for review by the Designer, Architect, or Client upon 
receipt of adequate supporting data and samples. No substitutions shall be made without approvals 
of the Client/Designer. 

 
 
1.14   ON-SITE CONDITIONS 
 
 A. By bidding, Sign Contractor acknowledges that he has visited the site and is familiar with the site 

and all conditions under which this Work is to occur. 
 
 
1.15   WARRANTY 
 
 A. Submit for Client’s documentation. Furnish written warranty, as specified by Client, signed by the 

Sign Contractor and Installer, agreeing to repair or replace Work which has failed as a result of 
defects in materials or workmanship. Sign Contractor is responsible to acquire any authorization 
necessary to provide manufacturer’s warranty for all materials. Upon notification of such defects 
within the warranty period, make necessary repairs or replacement at the convenience of the Client. 

 
 
1.16   MAINTENANCE 
 
 A. Maintenance and Operating Manuals 

  Submit for Client’s documentation. Furnish complete manuals describing the materials, devices and 
procedures to be followed in operating, cleaning and maintaining the Work. Include manufacturer’s 
brochures and parts lists describing the actual materials used in the Work, including metal alloys, 
finishes, and other major components. Assemble manuals for components parts into single binders 
identified for each system. 

 
  At the time of completion of the job, or upon delivery of the project to the Client, handover to the 

Client 2 sets of said manuals which clearly set forth process to clean, maintain and repair any and 
all  installed items. Specifically note any procedure or products that are to be used which will 
properly maintain the items as well as specifically note any and all products which will damage the 
signs. 
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PART 2 – PRODUCT MATERIAL AND PROCESSES 
 
2.1   PRODUCTS: MATERIAL I GENERAL 
 
 A. Each required sign structure and panel type is specified by the Design Documents and the 

Fabrication and Mounting Details illustrated on sign type drawing(s) hereto and forming a part 
thereof. The Contractor shall develop construction details and fabrication engineering on the shop 
drawings. Final responsibility for the development and execution of the fabrication detail drawings 
rests with the Contractor. 

 
 
SIGN MATERIALS 
 
2.2   ALUMINUM 
 
 A. Provide materials, which have been selected for their surface flatness, smoothness and freedom 

from surface blemishes whereever exposed to view in the finished unit. Exposed-to-view surfaces, 
which exhibit pitting, seam marks, roller mark, die marks, “oil-canning”, stains, discoloration, or 
other imperfections on the finished units will not be acceptable. 

 
 B. All aluminum used shall be of marine grade. Allow 5083/5086. 
 
 C. Aluminum sheet, plate or pipe, where specified as single flat panels, shall be in the thickness shown 

on the Contract Documents and shall be of an allow and temper recommended by the aluminum 
producer or finisher for the type of use and finish indicated, and with not less than the strength and 
durability properties specified in ASTM B209 for marine grade allow 5083/5086. 

 
 D. Aluminum extrusions where specified shall be of an alloy and temper recommended by the 

aluminum producer or finisher of the type of use and finish indicated, and with not less than the 
strength and durability properties specified in ASTM B221 for marine grade alloy 5083/5086 unless 
particular extrusions are specified. 

 
 
2.3   STAINLESS STEEL 
 
 A. Provide materials, which have been selected for their surface flateness, smoothness and freedom 

from surface blemishes wherever exposed to view in the finished unit. Exposed-to-view surfaces, 
which exhibit pitting, seam marks, roller marks, die marks, “oil-canning”, stains, discoloration, or 
other imperfections on the finished units will not be acceptable. 

 
B. Stainless steel sheet, plate, or pipe where specified as single flat panels, shall be in the thickness 

shown on the Contract Documents and shall be of an alloy and temper recommended by the 
stainless steel producer or finisher for the type of use and finish indicated and with not less than  

 the strength and durability properties specified in ASTM marine grade for alloy 316L. 
 
 C. Stainless steel extrusions where specified shall be of an alloy and temper recommended by the 

aluminum producer or finisher of the type of use and finish indicated, and with not less than the 
strength and durability properties specified in ASTM marine grade for alloy 316L unless particular 
extrusions are specified. 

 
 D. All screws, bolts, and fasteners associated with aluminum shall be stainless steel 316L alloy. 
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 E. Hardware/Hinges 
 

  Provide and install all incidental hardware necessary for the proper functioning of the signs, 
including but not restricted to materials and products covered in this section. 

 
  Provide stainless steel hinges with stainless steel hinge pins for all hinged access panels as may  
  be required. Provide stainless steel or non-abrasive pin tumbler locks for all access panels requiring 

locks. Provide stainless steel fasteners for assembling ferrous and non-ferrous metals.  
 
 F.  Insulation 
 

  Separate all ferrous and non-ferrous metals with non-conducive gaskets to prevent electrolysis.  
  In addition, to gaskets, provide stainless steel fasteners for same case. 

 
G. Plexiglass or Acrylic Plastic 

 
  Shall be continuous manufactured/extruded acrylic or UV polycarbonate lexan, appropriate for 

interior or exterior applications as required. All plastics shall be of uniform color, translucence and 
illumination, as supplied by the manufacturer. No visible seams are permitted.  

 
 H. Glass 
 

  Unless otherwise specified, all glass to be tempered clear. See Working Drawings for thicknesses. 
Client and Designer to approve sample for color.  

 
 
2.4   VINYL SHEET 
 
 A. Non-reflective opaque vinyl sheet, where shown on the Contract Documents, shall be 3M Scotchcal 

Series 3650 and shall have the following construction (unless otherwise noted): 
  
   1. Total thickness -0.003” to 0.004” 
   2. Adhesive: Permanent pressure sensitive 
   3. Liner: 78# white Kraft 
   4. Where screen process printing is required, ink series-3900 opaque, 9700 UV shall be used. 
 

B. All digital prints where specified shall be digitally printed from designer supplied computer files on 
to 3M sub-strate appropriate for the site conditions and environment where it is to be installed. All 
3M factory specified procedures and processes are to be used in printing and installing the digital  

 prints. 
 
 C. Machine-cut Graphics 
 

1. All applied characters, arrows and symbols, as specified on the contract documents shall  
 be either reflective or non-reflective vinyl, manufactured under the trade name “Scotchlite”  
 or “Scotchcal” by the Minnesota Mining and Manufacturing Company (3M) and shall be  
 applied in accordance with the recommendations of the manufacturer. All adhesives shall  
 be permanent unless designated as “peelable adhesives” . 
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2. Where specified, copy shall be of machine-cut to conform to the prescribed forms and  
 within a tolerable of plus or minus .015” and shall be free of irregularities such as nicks,  
 burrs, broken points and discontinuous curves, all letters, symbols and targets shall be  
 pre-aligned and pre-spaced on carrier tapes in accordance with the company outlines on  
 the Contract Documents and the letter spacing indicated and/or specified. The Sign  
 Contractor shall not be permitted to cut apart characters, words, symbols, and message  
 lines or in any way alter the alphabet spacing, message layouts and dimensions. 

 
 
2.5   PROCESSES 
 
 A. Frisket Painting 
 
   1. All message patterns and graphics specified to be frisket painted shall be painted from digital  

  masks prepared from the details of the Contract Documents. Files shall be submitted to the 
Architects/Designer for review, prior to preparation. All frisket painting shall be executed in 
such a manner that all edges and corners of finished letterforms are sharp, true and clean. 
Letterforms, symbols, and borders with rounded positive or negative corners edge buildup, 
bleeding or spattering, etc. will not be acceptable. Hand-cut masks will not be accepted. 
 

 2. Contractor shall prepare each mask in one continuous piece to accommodate total 
  message coverage, unbroken horizontally or vertically except where such breaks  
  are indicated on the drawings. 
 
 3. Contractors shall order or mix paint for each color in sufficient quantity to assure  
  consistent application on all signs specified in a given color, and to ensure adequate  
  touch up paints for the Client. 
 

4. Contractor shall apply all paints evenly without holes, scratches, orange peeling, etc., and  
allow surface to air dry for forty-eight (48) hours prior to the application of a clear coat 
masking film to protect these sign faces during shipping and erection. 

 
5. Contractor shall frisket paint all messages to achieve the colors specified. Regulatory and  
 warning signs are to have characters in the colors indicated on the Contract Documents. 

 
 6. Contractors shall use paint of a type made for the surface material on which it is to be applied.  
  The paints shall be the finest quality of heat moisture and fade-proof pigments and vehicles.  
  All colors shall be the colors specified by the Designer. No paint, or lacquer that will fade,  
  discolor or delaminate as a result of local environmental conditions or heat shall be used.  
  All messages and symbols shall be white or color as specified on the design documents on  
  background color indicated by the Contract Documents unless otherwise specified. 
  (TG –UV heat cured ink???) 

 
 
2.6   FINISHING MATERIALS  
 
 A. Clear Sealers 
 
   As required, highest quality available, applied per manufacturer’s specifications:  

   Crystal clear polyurethane sealer, (imron or equal). Clear coat shall be applied to all sign surfaces. 
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 B. Graffiti Coat: Apply a clear 3M graffiti coating to all sign surfaces as the final finish coat. Apply  
  all finishes to manufacturer’s specifications. Sign manufacturer to supply surplus matte or glossy 

coating as may be available. 
 
 
2.7  FABRICATION OF SIGNS AND SUPPORTS 
 
 A. Quantities and Extras 
 

  Sign Contractor to confirm all quantities of signs ordered with the Client and Designer and 
quantities of all “extras” required. 

  
  Sign Contractor to provide a list of all extras ordered to Client and Designer and confirm delivery 

of all extras on site to Client’s representative. 
 
 B. General  
 

  1. Fabricate signs to comply with requirements indicated for materials, thickness, finishes, 
colors, designs, shapes, sizes, and details of construction as shown on the Contract 
Documents. 

 
  2. Provide custom manufactured sign assemblies, components completely fabricated and finished 

at factory before delivery to site. Construct to accurate detail and dimensions as shown and as 
reviewed on shop drawings. Fit and assemble the Work at the shop to the greatest extent 
possible, and mark the components as required to facilitate assembly during installation. Each 
sign should be  marked with the number as noted on the sign location plans for that sign in 
order to ease installation. Exposed fasteners on finished faces will not be allowed, unless 
specifically indicated. Waviness and oil canning of surfaces is not acceptable. Minimum 
material thickness is to be 1/8” unless otherwise noted on design drawings or accepted by 
Client, Architect, and Designer. 

 
2. All fabricated sign joints, corners, miters, etc. shall be accurately machined, filed and fitted, 

and rigidly framed together at joints and contact points. All work shall be carefully matched  
to produce a perfect continuity of lines and designs. Materials in contact shall have hairline 
joints, unless otherwise shown on the drawings, and shall be painted smooth to give a 
monolithic appearance. All mechanical fasteners shall match color and finish of the sign  
area where they occur. 

 
  4. Concealed surfaces to be in contact with concrete or dissimilar metals are to have an applied 

heavy coating of bituminous paint to both the exterior surface as well as any exposed interior 
surfaces. 

 
  5. Produce smooth, even, level sign panel surfaces, constructed to remain flat under installed 

conditions within tolerances specified for the particular product. 
 

  6. All removable members shall be carefully machined and fitted and shall be secured by 
mechanical fasteners of proper size and approved spacing. 

 
  7. The Contractor shall incorporate the latest proven technological achievements in the field of 

sign manufacturing to achieve maximum service life and superior attractiveness of appearance. 
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  8. The Contractor shall supply complete cleaning and maintenance instructions for all sign types  
   to the Client, upon closing out of the job. 
 
 C. Lettering 
 

 Letterforms having rounded positive and negative corners, nicked, cut or ragged edges  
 are not acceptable. Align letter forms to maintain a baseline parallel to the sign format. 
 Maintain margins as indicated on Drawings. 

 
 D. Fabrication of Message Patterns 
 

 Except for signs to be frisket painted, full-scale fabrication message patterns shall be prepared by  
 the Contractor for selected sample messages to be identified by the Designer, Architect, Engineer,  
 Contractor shall provide full-size patterns from master alphabet symbols and transmit these to the  
 Designer, Architect, Engineer for approval. Contractor shall exercise extreme care to provide the  
 appropriate letter and word spacing, as indicated on the drawing. As a guide, all non-illuminated  
 signs should have normal letter and word spacing.  

 
 E. Seams and Joints 
 

  Welded joints shall be ground, filled and finished flush and smooth with adjacent work. Such seams 
shall be invisible after final finish has been applied. Spot welded joints shall not be visible on 
exterior of signs after finial finish has been applied. No gaps, light leaks, waves or “oil canning” 
will be permitted in Work. 

 
 F.  Edges 
 

  All exposed edges of all sign and letter components which are exposed to touching shall be eased or 
softened so as prevent any injury from such edges. 

  
 G. Metal Signs and Supports 
 

  Fabricate exposed surfaces uniformly flat and smooth with distortion, pitting, or other blemishes. 
Form exposed metal edges to a smooth radius. Grind exposed welds and rough areas to make flush 
with adjacent smooth surfaces. 

 
   1. Welding 
    Make welds continuous. Comply with American Welding Society, Aluminum  

  Association, and Stainless Steel Association and Copper Development Association  
  standard, or equilavent, for the type of metal. Provide the alloy and type required for  
  strength, workability, compatibility, corrision registration, and color match after grinding  
  smooth and finishing the fabricated product. 

 
   2. Fasteners  
    Provide tamper-proof bolts, nuts, screws, washers, anchors, and other devices required to  
    complete the work. Use same basic metal alloy as the metal fastened, and finished to match  
    color and texture. Use stainless steel 316L series alloy where joining dissimilar materials  
    and weather seal. Use exposed fasteners only where indicated. Perform drilling and tapping  

  at shop. Provide adhesive, sealant, and other necessary materials as specified by Client, 
Architect, and Designer. 
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   3. Dissimilar Materials 
  Where metal surfaces will be in contact with dissimilar materials, coat the surfaces with epoxy 

paint or provide other means of dielectric separation as recommended by manufacturer to 
prevent galvanized corrision, separate all ferrous and non-ferrous metals with non-conducive 
gaskets, provide stainless steel fasteners to secure ferrous to non-ferrous metals. 

 
   4. Hardware 

  Provide all incidental hardware necessary for the proper functioning of signs. External 
hardware shall conform to the external appearance of the sign, and be tamper-proof. All 
hardware to be stainless steel 316L unless otherwise specified. 

 
   5. Castings 

  Exposed surfaces uniformly free from porosity and roughness. Edges filled and ground 
smooth. Face chemically etched and mechanically polished for specified finish. 

 
   6. Galvanizing (where applicable) 

  Provide for steel components in exterior construction, and where noted to be double-hot 
dipped galvanized. Complete the shop fabrication prior to application of the zinc coating. 
Remove mill scale and rust, clean and pickle the units as required for proper pre-treatment  

  of the surfaces. 
 
 
2.8   ARTWORK 
 
 A. Unless noted, assume that Designer will supply typical digital artwork for each sign type. 
 
 B. Sign Contractor is responsible for all additional digital camera-ready art. He shall produce artwork 

following the typical examples utilizing all specified typefaces, symbols, and logotypes. 
 

C. Letter and word spacing shall follow the format established by digital design drawings. 
 

 D. All artwork and text to be produced by digital means. 
 
 E. All artwork and digital film remains the property of the Designer and shall be returned to the 

Designer immediately after completion of fabrication.  
  
 
2.9   APPLICATION OF SIGN ELEMENTS 
 
 A. Preparation 
 

  Surfaces to receive the sign elements shall be clean, dry and otherwise made ready for the 
application materials. Accurately measure and layout the required marking configurations as 
indicated on drawing. 

  
 B. Sign Graphics 
 

  Provide letters, numerals, symbols, and other graphic markings, using finish materials shown. 
Apply the graphics neatly, uniformly proportioned and spaced, and accurate within the dimensions 
indicated. Prepare the substrate surfaces and apply finish materials in accordance with 
manufacturer’s instructions. 
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2.10   SHOP APPLICATION OF SIGN FINISHES 
 
 A. Paint Finishes 
 

  Clean the surface as required for proper adhesion of coatings. Use 3M Company “Scotch Brite” 
pads with cleanser and water, and/or chemically treat as recommended by paint manufacturer to 
remove deleterious film or residue. 

 
   1. Primer 
    Provide in strict accordance with paint manufacturer’s recommendations as required for proper  
    adhesion and application of finish. 

 
   2. Paint 
    Provide pre-treatment and primer in accordance with manufacturer’s recommendation. 

 
   3. Clear Polyurethane Finish 

  Provide pre-treatment, primer, and gloss finish coatings of highest quality available in 
accordance with manufacturer’s recommendations. 
 

 B. For exposed sign materials, which require selection of materials with integral or applied colors, 
surface textures or other characteristics related to appearance, provide color matches indicated. 

 
 C. Submit samples of all finish coatings proposed for use on the sign panels, brackets, frames, trim, 

etc.; make samples on actual materials, where applicable, in size not less than 10” x 10” inches 
square; show colors and finish sheens representative of final installations; label samples to indicate 
material, methods, colors and sheen. Submit samples to the Architectural Engineer for approval 
before proceeding. 

 
 D. Provide complete list of materials proposed for use under this contract, including manufacturer’s 

catalog number and description for each product in typewritten form. Obtain the Architect/ 
Engineer’s approval of materials before proceeding. 

 
E. All finish sheen is to be satin unless otherwise noted. Where sheen is specified or is listed as  
  standard for approval for the contract, the terms refer to tested luster, shine or sheen of the dry  
  film and for purposes of this specification, are defined when tested with a 60 degree Glossimeter,  
  as follows: 

 
   1. Flat    10 degree gloss or less 
   2. Eggshell  11 to 19 degree gloss 
   3. Satin  20 t0 30 degree gloss 
   4. Semigloss 31 to 74 degree gloss 
   5. Gloss   75 degree or more gloss 
 
 F. All aluminum exterior surfaces are first formed or fabricated to the appropriate profile and then 

receive a protective coating, which is effected by a chemical conversion of the metal surface. This 
conversion and other finish coating are described as follows: 

 
 1. Remove grease and dirt by submerging in a solution of non-silicated and non 
  chromated cleaner for 5 to 10 minutes at 160 degrees (F) temperature. 

 
   2. Rinse in clean running water at room temperature. 
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  3. Etch 5 to 10 minutes in solution of Alkaline Etchant at 140 degrees (F) in order to  
  remove Oxide film. 
 
 4. Rinse in clean running water at room temperature. 
 
 5. Deoxidize in solution of Turco Smut-Go, or equal, for 5 to 30 minutes, depending  
  on the alloy used, at room temperature. 
 
 6. Rinse in clean running water at room temperature. 
 
 7. Conversion coating is affected in solution of Turco Alumigold, or equal, for 5 to  
  70 minutes at room temperature. 
 
 8. Rinse in clean running water at room temperature. 
 
 9. After complete fabrication, the entire aluminum skin is cleansed with cleaning  
  solvent. 
 
 10. The entire surface is further primed with an acid wash primer which has a zinc 
  chromate base. 
 
 11. As specified, apply one coat of Polyurethane or thermosetting enamel primer to a  
  thickness of two (2) mils. 
 
 12. As specified, apply two finish coats of Polyurethane or thermosetting enamel to a 
  thickness of one (1) mil for a finished coat of two (2) mils. 
 

 G. All steel exterior surfaces, except where required to be hot dip galvanized, shall be prepared and 
painted with a 3-coat Polyurethane primer and top coat system as follows: 

 
   1. Remove grease and dirt and clean metal by commercial blast cleaning.  
   2. Apply one (1) coat of epoxy primer to a thickness of four (4) mils when dry. 

 3. Apply two (2) finish coats of Polyurethane enamel to a thickness of two (2) mils for a  
  finished coat of four (4) mils. 
 4. Finish sheen is to be gloss. 

 
 H. Each coat of paint shall be applied as a continuous film of uniform thickness free of pores. Any  
  thin spots or missed areas shall be repainted and permitted to dry before the following coat of  
  paint is applied. 
 
 I. During the application of paint, care should be taken to prevent runs and sags. Should either occur, 

the application must be sanded out and repainted. 
 
 J. After drying, any areas of paint damaged for any cause shall be removed, the surface again 

prepared and then repainted with the same paint and same thickness as the damaged area. 
 
 K. In addition to materials required for completion under this contrat as described in the Construction 

Documents and Specifications, furnish a one-gallon unit of each color of finish paint to the Client 
for future touch-up work. 
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  L. Touch-up Painting 
 

 1. All abrasions and field welds shall be given a “touch-up” coating using the same paint as  
  used in the shop. 
 

 
2.11  MISCELLANEOUS STEEL AND METALS 
 
 A. General 
 

1. Sign steel frames, where indicated on the Contract Documents shall be constructed of  
 standard structural steel shapes, tube and/or steel plateds. All welds shall be full penetration  
 welds and shall be ground smooth unless otherwise shown on the Contract Documents. 

 
 2. Design, detailing, fabrication and erection shall conform to the requirements of the 
  following publications unless otherwise noted: 
 

    a. “Standard Specifications for Highway Bridges” adopted by the American 
 Association of State Highway and Transportation Officials (AASHTO). 

    b. South Florida Building Code. 
    c. “Standard Specifications for Highway Signs, Luminaries, and Traffic Signals”  

 adopted by AASHTO.   
    d. Standard Code of the American Welding Society for the Arc Welding in  
     Building Construction. 
    e. Recommendations of the American Hot-Dip Galvanizers Association. 
   f. Tentative Recommended Practices for Providing High Quality Zinc Coatings (Hot-Dip)  
    on Assembled Projects, ASTM Designation A 123-47. 
  
 B. Materials 
 
  1. Structural steel shall be made from new billets of domestic manufacture conforming to ASTM  
   Specification A-36. 

 
 2. Structural tubing shall be ASTM A500, Grade B (FY=46KSI). 
 
 3. All hardware used in supplying and connecting the various structures shall be high strength  
  bolts, nuts, and suitable hardened washers. Connection bolts for shop and field connections  
  shall be stainless steel. 
 
 4. Stainless steel bolts, nuts, and washers shall be fabricated from material suitable for their  
  intended use. 
 
 5. Expansion anchors shall be HILTI concrete anchors or an approved equal.  
  

   6. Anchor bolts shall be fabricated from quenched and tempered steel studs with coarse, grade  
  60 thread. Nuts shall be heavy hex. Washers shall be suitable hardened washers. Anchor bolts, 

nuts, and washers shall be stainless steel. 
 
 7. Mechanical fasteners shall be connected, unless otherwise indicated and shall be non-corrosive  
  to either sign materials or sign structure. 
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 8. Bolted connection shall be made with ASTM A-325 Type F High Strength bolts with diameter  
  as noted. 
 

 C. Welding 
 

1. Welds and welding shall conform to the standards of the American Welding Society for the 
type of work being done. 

 
 2. Electrodes shall be low hydrogen E-70 series rods. 
 
 3. Welders shall be tested, qualified and certified in accordance with AWS Code for Welding in  
  Building Construction. Welding in the shop and field shall be in conformance with AWS Code  
  for Welding in Building Construction. 

 
 
 
PART 3 INSTALLATION AND EXECUTION 
 
3.1   PRE-INSTALLATION 
 
 A. Verification of Conditions 
 

  Examine the areas to receive the work and the conditions under which the work would be 
performed. Sign Contractor shall notify Client, Architect, Designer in writing of all conditions 
detrimental to the proper and timely completion of the work. 

 
 
3.2   INSTALLATION GENERAL 
 
 A. The Contractor shall visit the site to determine specific installation conditions. He shall then submit 

to the Client, Designer, Architect, and General Contractor for review, Shop Drawings indicating the 
specific mounting devices, materials, and processes for each sign type and mounting condition. 

 
 B. The Contractor shall inspect all location, surfaces, and other works previously installed by others 

and promptly report to the Client, Designer, or General Contractor any conditions that might impair 
the durability or appearance of his work, or impede the installation. 

 
 C. The Contractor shall make himself familiar ith the Contract Documents and shall provide all signs 

and graphics required as shown on the Contract Documents. The Contractor shall thoroughly 
examine the Contract Documents and Specifications, carefully checking the dimensions before 
commencing work, and shall report any discrepancy that occurs, within two weeks of being 
contracted for the work, and shall request interpretation before proceeding with the work. Should 
conflict occur in or between Contract Documents and written specifications, the more stringent 
requirements and more expensive apply. Where special job conditions occur, or where there is 
uncertainty as to interpretation before execution of the work, Contractor shall inform the Client, 
Designer, or General Contractor for clarification and information. Contractors shall make complete 
on-site measurements before commencing fabrication. Dimensions shall not be determined by scale 
or rule, and final fabrication measurements shall not be made from graphic scale layouts, which 
functions as guides only. 
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 D. Deliver all signage and graphics products and materials in protective wrapping and store protected 
from weather, moisture, and soiling. Label all packages as to Client, destination, and area of 
installation on site. 

 
 E. All signs shall be installed as indicated by the sign details as specified in the Contract Documents. 

All surfaces receiving application of signs shall first be cleaned of all dirt and/or accumulated 
foreign matter. 

 
 F. The Contractor shall assume full liability, with regard to damages and losses as a result of incorrect 

and/or insufficient sign fabrication and installation. 
 
 G. The Contractor shall assume the responsibility for the location of concealed structural elements, 

post or tensioned cables in concrete before drilling for concrete anchors, with positive detection 
devices. 

 
 H. Install the work plumb, level and straight with no distortions. Shim as required using concealed 

shims. Install to a tolerance of 1/8” in 8’-0” for plumb and level with maximum 1/32” offset in 
flush adjoining structural, free from distortion or other defects of appearance. 

 
 
3.3   SIGN INSTALLATION LOCATION 
 

A. In general, the signs shown on the Location Plans are located schematically. The Contractor shall 
notify Client, Designer, and General Contractor of any location changes from those indicated on  

 the Location Plans and gain approval before sign installation. 
 
 B. Contractor shall walk the site with Client, Designer, Architect and General Contractor to locate 

final placement of all signs on site and properly mark all locations. 
 
 C. The Contractor shall layout, measure, and mark each sign location by sign identification code for 

review and approval before proceeding with installation. 
 
 D. The Contractor shall lay out all the work and make all surveys necessary for the satisfactory 

completion of the work in accordance with the Contract Documents. The Contractor shall be 
responsible for all measurements required for the execution of the work. 

 
 E. The Contractor shall furnish, at his expense, such templates, platforms, equipment, tools and 

materials, and all labor as may be required in layout of any part of the work shown on the Contract 
Documents. It shall be the responsibility of the Contractor to maintain and preserve all marks 
established until authorized to remove them, and if such marks are destroyed by the Contractor or 
through his negligence, prior to their authorized removal, they shall be promptly replaced by the 
Contractor. The Client or General Contractor shall require that work by suspended at any time 
when survey marks established by the Contractor are not reasonably adequate to permit satisfactory 
prosecution and control of the work. 

 
 F. The Contractor shall provide competent and experienced personnel for all layout work. All survey 

and layout performed by the Contractor will be subject to verification. 
 
 G. The Contractor shall coordinate with all other trades onsite as necessary to ensure a smooth 

installation of all work. 
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 H. The Contractor shall coordinate with Client and General Contractor for provision of a secure 
storage area where non-installed signage and materials can be safely and properly stored. 

 
 
3.4   ADJUSTING 
 
 A. Neatly repair minor blemishes or marring on finished surfaces so that repairs are imperceptible. 

Completely replace components having permanent non-removable scratches, stains, or other 
defacement. 

 
 
3.5   CLEANING 
 
 A. Upon completion of work, remove unused materials, debris, containers and equipment from the 

project site. Remove protective coverings, and clean the exposed surfaces of the Work to remove 
dirt, stains and other substances, by methods as recommended by manufacturer. Provide Client 
complete up keep and maintenance manual for all signs installed with an accurate description of 
products and processes which should be used to clean and maintain the sign. 

 
 
3.6   PROTECTION 
 

A. Protect the work during the construction period so that it will be without any indication of use  
 or damage. Leave the work clean and free from defects at time of Client acceptance. 

 
 
3.7   FINAL WALK-THROUGH AND PUNCHLIST 
 
 A. Final walk-through will be held with Client, Architect, and Designer to review the finished 

installation. Sign Contractor will prepare a punchlist of all items requiring modifications. Client, 
Architect, and Designer reserve the right to reject all or part of a sign that does not correspond to 
Design Drawings and specifications or the approved shop drawings, lettering, patterns, samples, 
etc. 

 
 
3.8   MAINTENANCE OF TRAFFIC 
 

A. The Contractor shall protect the facility, personnel and the public at all times. The Contractor  
 shall also provide for the uninterrupted operation of the facility, includng vehicles, pedestrians,  
 and tenants. 
 

B. The Contractor shall maintain vehicular and pedestrian traffic in the existing project site and  
 on all existing roads, streets, highways, and walkways during the Contractor’s performance  
 of work. The Contractor shall keep such road, street, highway or walkway open to all traffic  

and shall provide such maintenance as may be required to accommodate traffic. The Contractor 
shall furnish, erect, and maintain barricades, warning signs, flagmen, and other traffic control 
devices in conformity with the Manual of Uniform Traffic Control Devices for Street and  
Highway published by the Department of Highway and Public Transportation (which has local 
jurisdiction), unless otherwise specified herein. The Contractor shall also construct, and maintain  
in a safe condition, any temporary connections necessary for ingress to and egress from abutting 
property of intersecting roads, streets, or highways. 
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 C. The Contractor shall make his own estimate of labor, materials, equipment, and incidentals 
necessary for providing the maintenance of vehicular and pedestrian traffic as specified in this sub-
section. 

 
 D. The cost of pedestrian and vehicular traffic maintenance specified in this sub-section shall be 

included under this contract. 
 
 
3.9    MAINTENANCE 
 
 A. The Contractor shall maintain the work during construction and until the work is accepted. This 

maintenance shall constitute continuous and effective work prosecuted day by day, with adequate 
equipment and forces so that the work is maintained in satisfactory condition at all times. 

 
 
3.10   SALVAGEABLE MATERIALS 
 
 A. Unless designated otherwise by the Contract Documents, all salvageable materials and equipment 

shall remain the property of the Client and will be set aside at an on-site location designated by the 
Client, Designer, General Contractor. Material and equipment not retained by the Client shall 
become the property of the Contractor and shall be removed from the site by the Contractor. 

 
 B. All debris shall be removed daily from the site by the Contractor and disposed of in a legal manner. 

No vending of materials is permitted on project site. 
 
 C. All materials suitable for re-cycling shall be re-cycled by the fabricator with documentation 

provided to the Client/Designer for their records and LEED documentation. 
 
 
3.11   LOAD RESTRICTIONS 
 
 A. The Contractor shall comply with all legal load and height clearance restrictions in the hauling of 

materials on private and public roads on or beyond the limits of the work. A special permit will not 
relieve the Contractor of liability for damage, which may result from the moving of material or 
equipment. 

 
C. The operation of equipment of such size and weight or so loaded as to cause damage to the 

landscape, structures or to any other type of construction will not be permitted. The Contractor shall 
be responsible for all damage done by his hauling equipment and shall correct such damage at his 
own expense. 
 
 

3.12  STORM PROTECTION 
 

A. Should warning of wind of gale force or stronger be issued, the Contractor shall take every 
precaution to minimize danger to persons, to the work and to adjacent property. The precautions  

 shall include, but not be limited to, removing all loose materials, tools and equipment from  
  exposed locations. 
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3.13   GUARANTEE 
 

A. The Sign Contractor is to provide full guarantee of all workmanship, materials, equipment, etc.  
of this installation for a period specified by Client, after Client acceptance. Sign Contractor shall 
replace/repair any defective work within a reasonable and agreed upon time period after notification 
by Client, throughout the duration of the period. Sign Contractor shall execute the Warranty/ 
Guarantee form supplied by Client. 

 
 
3.14   FABRICATION ERRORS 
 
 A. If the Sign Contractor has made an error in copy, color, material, quality, etc. these items must be 

corrected as soon as possible after Client’s observation of error (at no additional cost to the Client). 
Client will notify the Sign Contractor with a written punch list as errors are discovered. 

 
 
 
PART 4 – AMERICAN WITH DISABILITIES ACT (ADA) 
 
4.1   ADA DISCLAIMER 
 
 A.  ADA and ADAAG 

 1. Designs shown are intended to address ADA and ADAGG considerations. However, Designer  
  can not guarantee ADA compliance. Designer does not guarantee accuracy of translation to  
  text to Grade II Braille. Client and Sign Contractor may wish to seek additional expert 
  assistance regarding ADA sufficiency of signage. 
 

2. Sign Contractor to assure that all signage meets ADA 2010 code to the best of his ability,  
 using all the information available at this time. 
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PART 5 TYICAL TYPEFACE 
 
AG Book Stencil 
 
 
 
END OF SECTION 
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SECTION 116800 - PLAY FIELD EQUIPMENT AND STRUCTURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes playground equipment as follows: 

1. Freestanding playground equipment. 

2. Composite playground equipment. 

1.3 DEFINITIONS 

A. Definitions in ASTM F 1487 apply to Work of this Section. 

B. IPEMA: International Play Equipment Manufacturers Association. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For each type of playground equipment. 

1. Include plans, elevations, sections, and attachment details. 

2. Include fall heights and use zones for playground equipment, coordinated with the 

critical-height values of protective surfacing specified in Section 321816.13 "Playground 

Protective Surfacing." 

C. Samples for Initial Selection: For each type of exposed finish. 

1. Manufacturer's color charts. 

2. Include Samples of accessories involving color selection. 

D. Samples for Verification: For each type of exposed finish on the following products: 

1. Include Samples of accessories to verify color and finish selection. 

2. Posts and Rails: Minimum 6 inches (150 mm) long. 

3. Platforms: Minimum 6 inches (150 mm) square. 

4. Molded Plastic: Minimum 3 inches (76 mm) square. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and testing agency. 

B. Product Certificates: For each type of playground equipment. 
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C. Field quality-control reports. 

D. Sample Warranty: For manufacturer's special warranties. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For playground equipment and finishes to include in maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A firm whose playground equipment components have been 

certified by IPEMA's third-party product certification service. 

B. Installer Qualifications: An entity that employs installers and supervisors who are trained and 

approved by manufacturer. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of playground 

equipment that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures. 

b. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering and use. 

2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain playground equipment from single source from single manufacturer. 

B. Playground equipment and components shall have the IPEMA Certification Seal. 

2.2 PERFORMANCE REQUIREMENTS 

A. Safety Standard: Provide playground equipment according to ASTM F 1487. 

2.3 FREESTANDING PLAYGROUND EQUIPMENT 

A. Seesaw Ocean 

1. Manufacturers: Subject to compliance with requirements, provide products by the 

following: 

a. Kompan, Inc. 

B. Spinner Bowl:  Freestanding, configuration. 

http://www.specagent.com/Lookup?ulid=11714
http://www.specagent.com/Lookup?uid=123457013805
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1. Manufacturers: Subject to compliance with requirements, provide products by the 

following: 

a. Kompan, Inc. 

2. Color: As selected by Architect from manufacturer's full range. 

C. Spica 

1. Manufacturers: Subject to compliance with requirements, provide products by the 

following: 

a. Kompan, Inc. 

2. Colors: As selected by Architect from manufacturer's full range. 

D. Supernova. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 

following: 

a. Kompan, Inc. 

2. Rotating Mechanism: Permanently sealed and lubricated ball bearings with hydraulic 

speed-limiting device. 

3. Color: As selected by Architect from manufacturer's full range. 

2.4 COMPOSITE PLAYGROUND EQUIPMENT 

A. Composite Play Structure:  Explorer Dome, Edge, ELE 4901126 Custom Element: Integral play 

assembly that provides more than one play activity; manufactured as a system or assembled 

from manufacturer's standard modular-sized units. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 

following: 

a. Kompan, Inc. 

2. Metal Frame: Galvanized-steel or Aluminum pipe or tubing connected with bolts. 

a. Main Frame Posts: Not less than 6-inch (150-mm) OD. 

b. Color: As selected by Architect from manufacturer's full range. 

3. Platforms: Manufacturer's standard. 

a. Color: As selected by Architect from manufacturer's full range. 

4. Roofs: Manufacturer's standard. 

a. Color: As selected by Architect from manufacturer's full range. 

http://www.specagent.com/Lookup?ulid=11715
http://www.specagent.com/Lookup?uid=123457013822
http://www.specagent.com/Lookup?ulid=11716
http://www.specagent.com/Lookup?uid=123457013839
http://www.specagent.com/Lookup?ulid=11717
http://www.specagent.com/Lookup?uid=123457013856
http://www.specagent.com/Lookup?ulid=11719
http://www.specagent.com/Lookup?uid=123457013891
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5. Play Structure Access Component(s): Ladder, Stepladder, Stairs, Ramp, Accessible crawl 

ramp and Accessible transfer platform. 

a. Handholds: Protective barriers, and Handholds on each side. 

6. Equipment: Include the following play event components: 

a. Activity panel. 

b. Balance beam. 

c. Bridge. 

d. Climber: Flexible net. 

e. Log roll. 

f. Slide. 

g. Track ride. 

h. Tunnel. 

i. Colors: As selected by Architect from manufacturer's full range. 

7. Arrangement: As indicated on Drawings. 

8. Capacity: 

a. Explorer Dome:  85 children 

b. Customer Edge:  48 children 

c. Elements Custom:  45 children 

9. Age Appropriateness: Two through five years and five through 12 years. 

2.5 FABRICATION 

A. Provide sizes, strengths, thicknesses, wall thickness, and weights of components as required to 

comply with requirements in ASTM F 1487. Factory drill components for field assembly. 

Unnecessary holes in components, not required for field assembly, are not permitted. Provide 

complete play structures, including supporting members and connections, means of access and 

egress, designated play surfaces, barriers, guardrails, handrails, handholds, and other 

components indicated or required for equipment indicated. 

B. Metal Frame: Fabricate main-frame upright support posts from metal pipe or tubing with cross-

section profile and dimensions as required. Unless otherwise indicated, provide each pipe or 

tubing main-frame member with manufacturer's standard drainable bottom plate or support 

flange. Fabricate secondary frame members, bracing, and connections from either steel or 

aluminum. 

C. Play Surfaces: Manufacturer's standard elevated drainable decks, platforms, landings, 

walkways, ramps, and similar transitional play surfaces, designed to withstand loads; fabricated 

from molded plastic made into floor units with slip-resistant finish. Fabricate units in modular 

sizes and shapes to form assembled play surfaces indicated. 

D. Protective Barriers: Fabricate according to ASTM F 1487. Extend barriers to height above the 

protected elevated surface according to requirements for use by age group indicated. Fabricate 

from one of the following: 

1. Steel sheet with openings for vision and ventilation. 
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2. Metal-pipe or -tubing frame with wire-mesh infill panels. 

3. Transparent plastic panels. 

E. Guardrails: Provide guardrails configured to completely surround the protected area, except for 

access openings. Fabricate from welded metal pipe or tubing. Extend guardrails according to 

requirements for use by age group indicated. 

F. Handrails: Welded metal pipe or tubing, maximum OD between 0.95 and 1.55 inches (24 and 

39 mm). 

1. Provide handrails at heights to comply with requirements for use by age group indicated 

according to ASTM F 1487. 

G. Roofs and Canopies: Designed to discourage and minimize climbing by users. 

1. Fabricated from metal, clear polycarbonate plastic or polyethylene. 

H. Signs: Manufacturer's standard sign panels, fabricated from opaque plastic with graphics 

molded in, attached to freestanding, upright support posts or directly to playground equipment. 

1. Text: Minimum informational content according to ASTM F 1487. 

2. Colors: Manufacturer's designation. 

2.6 MATERIALS 

A. Aluminum: Material, alloy, and temper recommended by manufacturer for type of use and 

finish indicated. 

B. Steel: Material types, alloys, and forms recommended by manufacturer for type of use and 

finish indicated, hot-dip galvanized. 

C. Stainless-Steel Sheet: Type 304; finished on exposed faces with No. 2B finish. 

D. Opaque Plastics: Color impregnated, UV stabilized, and mold resistant. 

E. Transparent Plastic: Abrasion-resistant, UV-stabilized polycarbonate sheet; clear, colorless; not 

less than 3/16 inch (5 mm) thick. 

F. Suspension Cable: Manufacturer's standard hot-dip galvanized or PVC-coated cable; with 

commercial-quality, hot-dip galvanized steel connectors and swing or ring hangers. 

G. Iron Castings and Hangers: Malleable iron, ASTM A 47/A 47M, Grade 32510, hot-dip 

galvanized. 

H. Post Caps: Cast aluminum; color to match posts. 

I. Platform Clamps and Hangers: Stainless Steel. 

J. Hardware: Manufacturer's standard; commercial-quality; corrosion-resistant; hot-dip galvanized 

steel and iron, stainless steel, or aluminum; of a vandal-resistant design. 
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K. Fasteners: Manufacturer's standard; corrosion-resistant; hot-dip galvanized or zinc-plated steel 

and iron, or stainless steel; permanently capped; and theft resistant. 

2.7 CAST-IN-PLACE CONCRETE 

A. Concrete Materials and Properties: Comply with requirements in Section 033000 "Cast-in-Place 

Concrete” for normal-weight concrete with minimum 28-day compressive strength of 3000 psi 

(20.7 MPa), 3-inch (76-mm) slump, and 1-inch- (25-mm-) maximum-size aggregate. 

B. Concrete Materials and Properties: Dry-packaged concrete mix complying with 

ASTM C 387/C 387M and mixed at site with potable water, according to manufacturer's written 

instructions, for normal-weight concrete with minimum 28-day compressive strength of 3000 

psi (20.7 MPa), 3-inch (76-mm) slump, and 1-inch- (25-mm-) maximum-size aggregate. 

C. As required by manufacturer. 

2.8 ALUMINUM FINISHES 

A. Baked-Enamel or Powder-Coat Finish: Minimum dry film thickness of 1.5 mils (0.04 mm) 

medium gloss. Comply with coating manufacturer's written instructions for cleaning, conversion 

coating, and applying and baking finish. 

B. PVC Finish: UV-stabilized, mold-resistant, slip-resistant, matte-textured, dipped or sprayed-on 

PVC finish, with flame retardant added, and with minimum dry film thickness of 80 mils (2 

mm). Comply with coating manufacturer's written instructions for pretreatment and application. 

2.9 IRON AND STEEL FINISHES 

A. Baked-Enamel or Powder-Coat Finish: After cleaning and pretreating, apply manufacturer's 

standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat to a 

minimum dry film thickness of 2 mils (0.05 mm). Comply with coating manufacturer's written 

instructions for pretreatment, applying, and baking. 

B. PVC Finish: UV-stabilized, mold-resistant, slip-resistant, matte-textured, dipped or sprayed-on 

PVC finish, with flame retardant added, and with minimum dry film thickness of 100 mils (2.5 

mm). Comply with coating manufacturer's written instructions for pretreatment and application. 

2.10 STAINLESS-STEEL FINISHES 

A. Surface Preparation: Remove tool and die marks and stretch lines, or blend into finish. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for earthwork, subgrade elevations, surface and subgrade drainage, and other 

conditions affecting performance of the Work. 

1. Do not begin installation before final grading required for placing playground equipment 

and protective surfacing is completed. 
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Comply with manufacturer's written installation instructions for each equipment type unless 

more stringent requirements are indicated. Anchor playground equipment securely, positioned 

at locations and elevations indicated. 

1. Maximum Equipment Height: Coordinate installed fall heights of equipment with 

finished elevations and critical-height values of protective surfacing. Set equipment so 

fall heights and elevation requirements for age group use and accessibility are within 

required limits. Verify that playground equipment elevations comply with requirements 

for each type and component of equipment. 

B. Post and Footing Excavation: Excavate holes for posts and footings as indicated in firm, 

undisturbed or compacted subgrade soil. 

C. Post Set with Concrete Footing: Comply with Section 033000 "Cast-in-Place Concrete"  for 

measuring, batching, mixing, transporting, forming, and placing concrete. 

1. Set equipment posts in concrete footing. Protect portion of posts above footing from 

concrete splatter. Verify that posts are set plumb or at the correct angle, alignment, 

height, and spacing. 

a. Place concrete around posts and vibrate or tamp for consolidation. Hold posts in 

position during placement and finishing operations until concrete is sufficiently 

cured. 

2. Embedded Items: Follow equipment manufacturer's written instructions and drawings to 

ensure correct installation of anchorages for equipment. 

3. Finishing Footings: Smooth top, and shape to shed water. 

3.3 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Perform the following tests and inspections with the assistance of a factory-authorized service 

representative. 

1. Perform inspection and testing for each type of installed playground equipment according 

to ASTM F 1487. 

C. Playground equipment items will be considered defective if they do not pass tests and 

inspections. 

D. Prepare test and inspection reports. 

E. Notify Owner 48 hours in advance of date(s) and time(s) of testing and inspection. 

END OF SECTION 116800 
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SECTION 129300 - SITE FURNISHINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Seating. 

2. Tables. 

3. Bicycle racks. 

4. Trash receptacles. 

5. Recycle receptacles. 

6. Bollards. 

B. Related Requirements: 

1. Section 033000 "Cast-in-Place Concrete" for installing pipe sleeves cast and installing 

anchor bolts cast in concrete footings. 

2. Section 312000 "Earth Moving" for excavation for installing concrete footings. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture specified. 

C. Product Schedule: For site furnishings.  Use same designations indicated on Drawings. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For site furnishings to include in maintenance manuals. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Trash Receptacle Inner Containers: Five full-size units for each size indicated. 
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PART 2 - PRODUCTS 

2.1 BENCHES 

A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated 

on Drawings  or comparable product by one of the following: 

1. Landscape Forms. 

2. Forms + Surfaces. 

B. Frame: Cast aluminum and Melostone Ultra High Performance Concrete. 

C. Seat and Back: 

1. Material: 

a. Melostone Ultra High Performance Concrete. 

2. Seat Height: As indicated. 

3. Seat Surface Shape: Flat. 

4. Overall Height: As indicated. 

5. Overall Width: As indicated. 

6. Overall Depth: As indicated. 

7. Arms: Three, one at each end and in center. 

a. Arm Material: Match frame. 

D. Aluminum Finish: Color coated. 

1. Color: As selected by Architect from manufacturer's full range. 

E. Stainless-Steel Finish: Provide sample to Architect for approval. 

2.2 PICNIC TABLES  

A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated 

on Drawings  or comparable product by one of the following: 

1. Forms+Surfaces. 

2. Landscape Forms 

B. Frame: Cast aluminum. 

C. Table Top and Seat: 

1. Material: 

a. Aluminum. 

2. Surface Shape: Shape indicated. 

D. Aluminum Finish: Color coated. 

http://www.specagent.com/Lookup?ulid=12367
http://www.specagent.com/Lookup?uid=123457028289
http://www.specagent.com/Lookup?ulid=12368
http://www.specagent.com/Lookup?uid=123457028317
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1. Color: As selected by Architect from manufacturer's full range. 

2.3 EMERSON BICYCLE RACKS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated 

on Drawings  or comparable product by one of the following: 

1. Landscape Forms. 

2. Forms and Surfaces 

B. Bicycle Rack Construction: 

1. Frame: Aluminum. 

2. Style: Double-side parking. 

a. Overall Height: As indicated. 

b. Overall Width: As indicated. 

c. Overall Depth: As indicated. 

d. Capacity: Designed to accommodate no fewer than two bicycles. 

3. Installation Method: Surface flange anchored at finished grade to substrate indicated. 

C. Aluminum Finish: Color coated. 

1. Color: As selected by Architect from manufacturer's full range. 

D. Stainless-Steel Finish: No. 4. 

2.4 POE TRASH RECEPTACLES 

A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated 

on Drawings  or comparable product by one of the following: 

1. Forms+Surfaces. 

2. Landscape Forms. 

B. Aluminum Facing Surrounds: Evenly patterned, parallel flat aluminum straps, bars, or tubular 

shapes. 

C. Support Frames: Galvanized steel; welded. 

D. Trash Receptacles: 

1. Shape and Form: Round cylinder with opening for depositing trash in receptacle side. 

2. Receptacle Height: As indicated. 

3. Overall Width: As indicated. 

4. Inner Container: Black Polyethylene. 

5. Capacity: Not less than 32 gal. (121 L). 

6. Service Access: Fixed lid or top, side access; inner container slide-out for 

emptying; keyed lock with two keys per receptacle. 

http://www.specagent.com/Lookup?ulid=5512
http://www.specagent.com/Lookup?uid=123457028236
http://www.specagent.com/Lookup?ulid=12369
http://www.specagent.com/Lookup?uid=123457028353
http://www.specagent.com/Lookup?uid=123457028361
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7. Post Mount: Color-coated steel pipe; color to match receptacle; for mounting one 

receptacle. 

E. Aluminum Finish: Color coated. 

1. Color: As selected by Architect from manufacturer's full range. 

F. Stainless-Steel Finish: No. 6. 

G. Graphics: Surface-applied copy, content, and style according to manufacturer's standard. 

1. Copy: Litter. 

2.5 POE RECYCLE RECEPTALE 

A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated 

on Drawings  or comparable product by one of the following: 

1. Forms+Surfaces. 

2. Landscape Forms. 

B. Aluminum Facing Surrounds: Evenly patterned, parallel flat aluminum straps, bars, or tubular 

shapes. 

C. Support Frames: Galvanized steel; welded. 

D. Trash Receptacles: 

1. Shape and Form: Round cylinder with opening for depositing trash in receptacle side. 

2. Receptacle Height: As indicated. 

3. Overall Width: As indicated. 

4. Inner Container: Black Polyethylene. 

5. Capacity: Not less than 32 gal. (121 L). 

6. Service Access: Fixed lid or top, side access; inner container slide-out for 

emptying; keyed lock with two keys per receptacle. 

7. Post Mount: Color-coated steel pipe; color to match receptacle; for mounting one 

receptacle. 

E. Aluminum Finish: Color coated. 

1. Color: As selected by Architect from manufacturer's full range. 

F. Stainless-Steel Finish: No. 6. 

G. Graphics: Surface-applied copy, content, and style according to manufacturer's standard. 

1. Copy: Recycle. 

http://www.specagent.com/Lookup?ulid=12369
http://www.specagent.com/Lookup?uid=123457028353
http://www.specagent.com/Lookup?uid=123457028361
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2.6 ANNAPOLIS BOLLARDS  

A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated 

on Drawings  or comparable product by one of the following: 

1. Urban Accessories, Inc. 

2. Landscape Forms 

B. Bollard Construction: 

1. Pipe and Cast Iron OD: Not less than 6 inches (152.4 mm). 

a. Steel: Schedule 40 pipe. 

2. Style: Manufacturer's standard. 

3. Overall Height: As indicated>. 

4. Overall Width: As indicated 

5. Overall Depth: As indicated 

6. Installation Method: Removable 

C. Aluminum Finish: Color coated. 

1. Color: As selected by Architect from manufacturer's full range. 

D. Steel Finish: Color coated. 

1. Color: As selected by Architect from manufacturer's full range. 

2.7 MATERIALS 

A. Aluminum: Alloy and temper recommended by aluminum producer and finisher for type of use 

and finish indicated; free of surface blemishes and complying with the following: 

1. Rolled or Cold-Finished Bars, Rods, and Wire: ASTM B 211 (ASTM B 211M). 

2. Extruded Bars, Rods, Wire, Profiles, and Tubes: ASTM B 221 (ASTM B 221M). 

3. Structural Pipe and Tube: ASTM B 429/B 429M. 

4. Sheet and Plate: ASTM B 209 (ASTM B 209M). 

5. Castings: ASTM B 26/B 26M. 

B. Steel and Iron: Free of surface blemishes and complying with the following: 

1. Plates, Shapes, and Bars: ASTM A 36/A 36M. 

2. Steel Pipe: Standard-weight steel pipe complying with ASTM A 53/A 53M, or electric-

resistance-welded pipe complying with ASTM A 135/A 135M. 

3. Tubing: Cold-formed steel tubing complying with ASTM A 500/A 500M. 

4. Mechanical Tubing: Cold-rolled, electric-resistance-welded carbon or alloy steel tubing 

complying with ASTM A 513/A 513M, or steel tubing fabricated from steel complying 

with ASTM A 1011/A 1011M and complying with dimensional tolerances in 

ASTM A 500/A 500M; zinc coated internally and externally. 

5. Sheet: Commercial steel sheet complying with ASTM A 1011/A 1011M. 

http://www.specagent.com/Lookup?ulid=5516
http://www.specagent.com/Lookup?uid=123457028264
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6. Malleable-Iron Castings: ASTM A 47/A 47M, grade as recommended by fabricator for 

type of use intended. 

7. Gray-Iron Castings: ASTM A 48/A 48M, Class 200. 

C. Stainless Steel: Free of surface blemishes and complying with the following: 

1. Sheet, Strip, Plate, and Flat Bars: ASTM A 666. 

2. Pipe: Schedule 40 steel pipe complying with ASTM A 312/A 312M. 

3. Tubing: ASTM A 554. 

D. Anchors, Fasteners, Fittings, and Hardware: Stainless steel, Manufacturer's standard, corrosion-

resistant-coated or noncorrodible materials; commercial quality, tamperproof, vandal and theft 

resistant, concealed, recessed, and capped or plugged. 

1. Removable type bollard. 

E. Galvanizing: Where indicated for steel and iron components, provide the following protective 

zinc coating applied to components after fabrication: 

1. Zinc-Coated Tubing: External, zinc with organic overcoat, consisting of a minimum of 

0.9 oz./sq. ft. (0.27 kg/sq. m) of zinc after welding, a chromate conversion coating, and a 

clear, polymer film. Internal, same as external or consisting of 81 percent zinc pigmented 

coating, not less than 0.3 mil (0.0076 mm) thick. 

2. Hot-Dip Galvanizing: According to ASTM A 123/A 123M, ASTM A 153/A 153M, or 

ASTM A 924/A 924M. 

2.8 FABRICATION 

A. Metal Components: Form to required shapes and sizes with true, consistent curves, lines, and 

angles. Separate metals from dissimilar materials to prevent electrolytic action. 

B. Welded Connections: Weld connections continuously. Weld solid members with full-length, 

full-penetration welds and hollow members with full-circumference welds. At exposed 

connections, finish surfaces smooth and blended, so no roughness or unevenness shows after 

finishing and welded surface matches contours of adjoining surfaces. 

C. Pipes and Tubes: Form simple and compound curves by bending members in jigs to produce 

uniform curvature for each repetitive configuration required; maintain cylindrical cross section 

of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming 

exposed surfaces of handrail and railing components. 

D. Preservative-Treated Wood Components: Complete fabrication of treated items before 

treatment if possible. If cut after treatment, apply field treatment complying with AWPA M4 to 

cut surfaces. 

E. Exposed Surfaces: Polished, sanded, or otherwise finished; all surfaces smooth, free of burrs, 

barbs, splinters, and sharpness; all edges and ends rolled, rounded, or capped. 

F. Factory Assembly: Factory assemble components to greatest extent possible to minimize field 

assembly. Clearly mark units for assembly in the field. 
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2.9 GENERAL FINISH REQUIREMENTS 

A. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. Variations 

in appearance of adjoining components are acceptable if they are within the range of approved 

Samples and are assembled or installed to minimize contrast. 

2.10 ALUMINUM FINISHES 

A. Powder-Coat Finish: Manufacturer's standard polyester powder-coat finish complying with 

finish manufacturer's written instructions for surface preparation, including pretreatment, 

application, baking, and minimum dry film thickness. 

2.11 STEEL AND GALVANIZED-STEEL FINISHES 

A. Powder-Coat Finish: Manufacturer's standard polyester, powder-coat finish complying with 

finish manufacturer's written instructions for surface preparation, including pretreatment, 

application, baking, and minimum dry film thickness. 

2.12 STAINLESS-STEEL FINISHES 

A. Surface Preparation: Remove tool and die marks and stretch lines, or blend into finish. 

B. Polished Finishes: Grind and polish surfaces to produce uniform finish, free of cross scratches. 

1. Run directional finishes with long dimension of each piece. 

2. Directional Satin Finish: No 4. 

3. Dull Satin Finish: No. 6. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for 

correct and level finished grade, mounting surfaces, installation tolerances, and other conditions 

affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Comply with manufacturer's written installation instructions unless more stringent requirements 

are indicated. Complete field assembly of site furnishings where required. 

B. Unless otherwise indicated, install site furnishings after landscaping and paving have been 

completed. 

C. Install site furnishings level, plumb, true, and positioned at locations indicated on Drawings. 

D. Post Setting: Set cast-in support posts in concrete footing with smooth top, shaped to shed 

water. Protect portion of posts above footing from concrete splatter. Verify that posts are set 
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plumb or at correct angle and are aligned and at correct height and spacing. Hold posts in 

position during placement and finishing operations until concrete is sufficiently cured. 

E. Pipe Sleeves: Use steel pipe sleeves preset and anchored into concrete for installing posts. After 

posts have been inserted into sleeves, fill annular space between post and sleeve with nonshrink, 

nonmetallic grout, mixed and placed to comply with anchoring material manufacturer's written 

instructions, with top smoothed and shaped to shed water. 

END OF SECTION 129300 
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SECTION 224713 - DRINKING FOUNTAINS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes drinking fountains and related components. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of drinking fountain. 

1. Include construction details, material descriptions, dimensions of individual components 

and profiles, and finishes. 

2. Include operating characteristics, and furnished specialties and accessories. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For drinking fountains to include in maintenance manuals. 

PART 2 - PRODUCTS 

2.1 DRINKING FOUNTAINS 

A. Drinking Fountains: Painted stainless steel or steel, wheelchair accessible. 

1. Stainless Steel or Steel Drinking Fountains: 

a. Products: Subject to compliance with requirements, products indicated on 

Drawings or comparable products by one of the following: 

1) Haws Corporation;. 

2) Most Dependable Fountains, Inc. 

2. Standards: Comply with ICC A117.1 and NSF 61 Annex G. 

3. Pedestal: Round, with side receptor(s). 

4. Receptor(s): 

a. Number: Two 

b. Material: Bronze or Chrome-plated brass or stainless steel. 

c. Shape: Round. 

d. Bubbler: One for each receptor, with adjustable stream regulator. 

e. Drain: Grid type with NPS 1-1/4 (DN 32) tailpiece. 

5. Controls: Push button. 

http://www.specagent.com/Lookup?ulid=7525
http://www.specagent.com/Lookup?uid=123456984367
http://www.specagent.com/Lookup?uid=123456984368
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6. Access to Internal Components: Panel in pedestal. 

7. Supply Piping: NPS 1/2 (DN 15) with shutoff valve. 

8. Drain Piping: NPS 1-1/2 (DN 40) minimum trap and waste. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for water-supply and sanitary drainage and vent piping systems to verify 

actual locations of piping connections before fixture installation. 

B. Examine walls and floors for suitable conditions where fixtures will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install fixtures level and plumb according to roughing-in drawings. For fixtures indicated for 

children, install at height required by authorities having jurisdiction. 

B. Set pedestal drinking fountains on floor. 

C. Install recessed drinking fountains secured to wood blocking in wall construction. 

D. Install off-the-floor carrier supports, affixed to building substrate, for wall-mounted fixtures. 

E. Install water-supply piping with shutoff valve on supply to each fixture to be connected to 

domestic-water distribution piping. Use ball or gate valve. Install valves in locations where they 

can be easily reached for operation. Valves are specified in Section 220523.12 "Ball Valves for 

Plumbing Piping" and Section 220523.15 "Gate Valves for Plumbing Piping." 

3.3 CONNECTIONS 

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent 

piping. Use size fittings required to match fixtures. 

B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping." 

C. Install ball or gate shutoff valve on water supply to each fixture. Comply with valve 

requirements specified in Section 220523.12 "Ball Valves for Plumbing Piping" and 

Section 220523.15 "Gate Valves for Plumbing Piping." 

3.4 ADJUSTING 

A. Adjust fixture flow regulators for proper flow and stream height. 

3.5 CLEANING 

A. After installing fixtures, inspect unit. Remove paint splatters and other spots, dirt, and debris. 

Repair damaged finish to match original finish. 
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B. Clean fixtures, on completion of installation, according to manufacturer's written instructions. 

C. Provide protective covering for installed fixtures. 

D. Do not allow use of fixtures for temporary facilities unless approved in writing by Owner. 

END OF SECTION 224713 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes grounding and bonding systems and equipment. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Erico 

B. Burndy 

2.2 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

2.3 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors: ASTM B 3. 
2. Stranded Conductors: ASTM B 8. 
3. Tinned Conductors: ASTM B 33. 

Sizes and types of conductors in four subparagraphs below are typical examples. 28-kcmil bonding cable 
in "Bonding Cable" Subparagraph below is slightly larger than No. 6 AWG. 

4. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor. 
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2.4 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected. 

B. Bolted Connectors for Conductors and Pipes: Copper or copper alloy. 

C. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions. 

D. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless exothermic-type wire 
terminals, and long-barrel, two-bolt connection to ground bus bar. 

2.5 GROUNDING ELECTRODES 

A. Ground Rods: Copper-clad steel, sectional type; 3/4 inch by 10 feet. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for 
No. 6 AWG and larger unless otherwise indicated. 

B. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors. 
2. Underground Connections: Welded connectors except at test wells and as otherwise 

indicated. 
3. Connections to Ground Rods at Test Wells: Bolted connectors. 
4. Connections to Structural Steel: Welded connectors. 

3.2 GROUNDING AT THE SERVICE 

A. Equipment grounding conductors and grounding electrode conductors shall be connected to the 
ground bus. Install a main bonding jumper between the neutral and ground buses. 

3.3 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 

A. Comply with IEEE C2 grounding requirements. 

B. Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole 
floor, close to wall, and set rod depth so 4 inches will extend above finished floor. If necessary, 
install ground rod before manhole is placed and provide No. 1/0 AWG bare, tinned-copper 
conductor from ground rod into manhole through a waterproof sleeve in manhole wall. Protect 
ground rods passing through concrete floor with a double wrapping of pressure-sensitive 
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insulating tape or heat-shrunk insulating sleeve from 2 inches above to 6 inches below concrete. 
Seal floor opening with waterproof, nonshrink grout. 

C. Grounding Connections to Manhole Components: Bond exposed-metal parts such as inserts, 
cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to 
ground rod or grounding conductor. Make connections with No. 4 AWG minimum, stranded, 
hard-drawn copper bonding conductor. Train conductors level or plumb around corners and 
fasten to manhole walls. Connect to cable armor and cable shields according to written 
instructions by manufacturer of splicing and termination kits. 

3.4 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Install insulated equipment grounding conductors with the following items, in addition to those 
required by NFPA 70: 

1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
4. Single-phase motor and appliance branch circuits. 
5. Three-phase motor and appliance branch circuits. 
6. Flexible raceway runs. 

C. Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate 
insulated equipment grounding conductor in addition to grounding conductor installed with 
branch-circuit conductors. 

3.5 INSTALLATION 

A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise 
indicated or required by Code. Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

B. Ground Bonding Common with Lightning Protection System: Comply with NFPA 780 and 
UL 96 when interconnecting with lightning protection system. Bond electrical power system 
ground directly to lightning protection system grounding conductor at closest point to electrical 
service grounding electrode. Use bonding conductor sized same as system grounding electrode 
conductor, and install in conduit. 

C. Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless 
otherwise indicated. 

1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated. Make connections without exposing steel or damaging coating if 
any. 
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D. Test Wells: Ground rod driven through drilled hole in bottom of handhole. Handholes are 
specified in Section 260543 "Underground Ducts and Raceways for Electrical Systems," and 
shall be at least 12 inches deep, with cover. 

1. Test Wells: Install at least one test well for each service unless otherwise indicated. 
Install at the ground rod electrically closest to service entrance. Set top of test well flush 
with finished grade or floor. 

E. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance 
except where routed through short lengths of conduit. 

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate 
any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install 
bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection 
is required, use a bolted clamp. 

3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections. Inspect physical and mechanical condition. Verify tightness of 
accessible, bolted, electrical connections with a calibrated torque wrench according to 
manufacturer's written instructions. 

END OF SECTION 260526 
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Metal conduits, tubing, and fittings. 
2. Nonmetal conduits, tubing, and fittings. 
3. Metal wireways and auxiliary gutters. 
4. Nonmetal wireways and auxiliary gutters. 
5. Surface raceways. 
6. Boxes, enclosures, and cabinets. 
7. Handholes and boxes for exterior underground cabling. 

B. Related Requirements: 

1. Section 260543 "Underground Ducts and Raceways for Electrical Systems" for exterior 
ductbanks, manholes, and underground utility construction. 

2. Section 270528 "Pathways for Communications Systems" for conduits, wireways, 
surface pathways, innerduct, boxes, faceplate adapters, enclosures, cabinets, and 
handholes serving communications systems. 

3. Section 280528 "Pathways for Electronic Safety and Security" for conduits, surface 
pathways, innerduct, boxes, and faceplate adapters serving electronic safety and security. 

1.2 ACTION SUBMITTALS 

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 

B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and 
attachment details. 

1.3 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items 
are shown and coordinated with each other, using input from installers of items involved: 

1. Structural members in paths of conduit groups with common supports. 
2. HVAC and plumbing items and architectural features in paths of conduit groups with 

common supports. 



4/2/2015  Truman Waterfront Park 

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 260533 - 2

PART 2 - PRODUCTS 

2.1 METAL CONDUITS, TUBING, AND FITTINGS 

A. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and application. 

B. GRC: Comply with ANSI C80.1 and UL 6. 

C. PVC-Coated Steel Conduit: PVC-coated [rigid steel conduit] [IMC]. 

1. Comply with NEMA RN 1. 
2. Coating Thickness: 0.040 inch, minimum. 

D. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities 
having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and 
protect threaded conduit joints from corrosion and to enhance their conductivity. 

2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS 

A. Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. ENT: Comply with NEMA TC 13 and UL 1653. 

C. RNC: [Type EPC-40-PVC], complying with NEMA TC 2 and UL 651 unless otherwise 
indicated. 

D. LFNC: Comply with UL 1660. 

E. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type and 
material. 

F. Fittings for LFNC: Comply with UL 514B. 

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS 

A. Description: Sheet metal, complying with UL 870 and NEMA 250, unless otherwise indicated, 
and sized according to NFPA 70. 

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

B. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters, 
hold-down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system. 
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2.4 SURFACE RACEWAYS 

A. Listing and Labeling: Surface raceways and tele-power poles shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Surface Metal Raceways: Galvanized steel with snap-on covers complying with UL 5. 

2.5 BOXES, ENCLOSURES, AND CABINETS 

A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets 
installed in wet locations shall be listed for use in wet locations. 

B. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

C. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, [aluminum], Type FD, with 
gasketed cover. 

D. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 

E. Device Box Dimensions: [4 inches square deep] [4 inches by 2-1/8 inches by 2-1/8 inches 
deep]. 

2.6 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING 

A. General Requirements for Handholes and Boxes: 

1. Boxes and handholes for use in underground systems shall be designed and identified as 
defined in NFPA 70, for intended location and application. 

2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and 
aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a 
combination of the two. 

1. Standard: Comply with SCTE 77. 
2. Configuration: Designed for flush burial with [open] [closed] bottom unless otherwise 

indicated. 
3. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural 

load rating consistent with enclosure and handhole location. 
4. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50. 
5. Cover Legend: Molded lettering, ["ELECTRIC."]. 
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PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed Conduit: [GRC] [RNC, Type EPC-40-PVC] [RNC,  EPC-80-PVC]. 
2. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): [LFNC]. 
3. Boxes and Enclosures, Aboveground: NEMA 250, [Type 4]. 

B. Minimum Raceway Size: [3/4-inch] trade size. 

C. Raceway Fittings: Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless 
otherwise indicated. Comply with NEMA FB 2.10. 

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this 
type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after 
installing conduits and fittings. Use sealant recommended by fitting manufacturer and 
apply in thickness and number of coats recommended by manufacturer. 

3. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with 
NEMA FB 2.20. 

D. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth. 

E. Install surface raceways only where indicated on Drawings. 

F. Do not install nonmetallic conduit where ambient temperature exceeds [120 deg F]. 

3.2 INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements 
on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. 
Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and 
number of floors. 

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. 
Install horizontal raceway runs above water and steam piping. 

C. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for hangers and supports. 

D. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

E. Install no more than the equivalent of four 90-degree bends in any conduit run except for 
control wiring conduits, for which fewer bends are allowed. Support within 12 inches of 
changes in direction. 
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F. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. 
Install conduits parallel or perpendicular to building lines. 

G. Support conduit within 12 inchesof enclosures to which attached. 

H. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 
reinforcement. Where at right angles to reinforcement, place conduit close to slab 
support. Secure raceways to reinforcement at maximum 10-foot intervals. 

2. Arrange raceways to cross building expansion joints at right angles with expansion 
fittings. 

3. Arrange raceways to keep a minimum of [2 inches] of concrete cover in all directions. 
4. Do not embed threadless fittings in concrete unless specifically approved by Architect for 

each specific location. 

I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply 
listed compound to threads of raceway and fittings before making up joints. Follow compound 
manufacturer's written instructions. 

J. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive 
compound prior to assembly. 

K. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings 
to protect conductors including conductors smaller than No. 4 AWG. 

L. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes 
or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal 
bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated 
throat metal grounding bushings on service conduits. 

M. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not 
less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap 
underground raceways designated as spare above grade alongside raceways in use. 

N. Surface Raceways: 

1. Install surface raceway with a minimum 2-inchradius control at bend points. 
2. Secure surface raceway with screws or other anchor-type devices at intervals not 

exceeding 48 inches and with no less than two supports per straight raceway section. 
Support surface raceway according to manufacturer's written instructions. Tape and glue 
are not acceptable support methods. 

O. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with 
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces. 

P. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or 
boxes are between the seal and the following changes of environments. Seal the interior of all 
raceways at the following points: 
1. Where an underground service raceway enters a building or structure. 



4/2/2015  Truman Waterfront Park 

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 260533 - 6

2. Where otherwise required by NFPA 70. 

Q. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not 
individually indicated, give priority to ADA requirements. Install boxes with height measured to 
[center] of box unless otherwise indicated. 

R. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a 
raintight connection between the box and cover plate or the supported equipment and box. 

S. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 
vertical channel. 

T. Locate boxes so that cover or plate will not span different building finishes. 

U. Fasten junction and pull boxes to or support from building structure. Do not support boxes by 
conduits. 

3.3 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench 
bottom as specified in Section 312000 "Earth Moving" for pipe less than 6 inches in 
nominal diameter. 

2. Install backfill as specified in Section 312000 "Earth Moving." 
3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end 

of conduit run, leaving conduit at end of run free to move with expansion and contraction 
as temperature changes during this process. Firmly hand tamp backfill around conduit to 
provide maximum supporting strength. After placing controlled backfill to within 12 
inches of finished grade, make final conduit connection at end of run and complete 
backfilling with normal compaction as specified in Section 312000 "Earth Moving." 

4. Install manufactured duct elbows for stub-up at poles and equipment and at building 
entrances through floor unless otherwise indicated. Encase elbows for stub-up ducts 
throughout length of elbow. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 
coupling with 3 inches of concrete for a minimum of 12 inches on each side of the 
coupling. 

b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits 
penetrate building foundations, extend steel conduit horizontally a minimum of 
60 inches from edge of foundation or equipment base. Install insulated grounding 
bushings on terminations at equipment. 

5. Underground Warning Tape: Comply with requirements in Section 260553 
"Identification for Electrical Systems." 
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3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES 

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with 
connecting conduits to minimize bends and deflections required for proper entrances. 

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 
1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth. 

C. Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of 
other enclosures 1 inch above finished grade. 

D. Install handholes with bottom below frost line, below grade. 

E. Field-cut openings for conduits according to enclosure manufacturer's written instructions. Cut 
wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings 
to be used, and seal around penetrations after fittings are installed. 

3.5 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to PVC coatings or paint finishes with matching touchup coating 
recommended by manufacturer. 

END OF SECTION 260533 
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Identification for raceways. 
2. Identification of power and control cables. 
3. Identification for conductors. 
4. Underground-line warning tape. 
5. Warning labels and signs. 
6. Instruction signs. 
7. Equipment identification labels. 
8. Miscellaneous identification products. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each electrical identification product indicated. 

1.3 QUALITY ASSURANCE 

A. Comply with ANSI A13.1. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 
used by label printers, shall comply with UL 969. 

PART 2 - PRODUCTS 

2.1 POWER RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 
color field for each raceway size. 

B. Colors for Raceways Carrying Circuits at 600 V or Less: 

1. [Black letters on an orange field]. 
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C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less: Preprinted, 
flexible label laminated with a clear, weather- and chemical-resistant coating and matching 
wraparound adhesive tape for securing ends of legend label. 

 
1. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker 

recommended by printer manufacturer. 

2.2 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 
color field for each raceway and cable size. 

B. Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label. 

 
1. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker 

recommended by printer manufacturer. 

2.3 UNDERGROUND-LINE WARNING TAPE 

A. Tape: 

1. Recommended by manufacturer for the method of installation and suitable to identify and 
locate underground electrical [and communications ]utility lines. 

2. Printing on tape shall be permanent and shall not be damaged by burial operations. 
3. Tape material and ink shall be chemically inert, and not subject to degrading when 

exposed to acids, alkalis, and other destructive substances commonly found in soils. 

B. Color and Printing: 

1. Comply with ANSI Z535.1 through ANSI Z535.5. 
2. Inscriptions for Red-Colored Tapes: ELECTRIC LINE, HIGH VOLTAGE. 
3. Inscriptions for Orange-Colored Tapes: TELEPHONE CABLE, CATV CABLE, 

COMMUNICATIONS CABLE, OPTICAL FIBER CABLE. 

C. Tag: [Type ID]: 

1. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid 
aluminum-foil core, and a clear protective film that allows inspection of the continuity of 
the conductive core, bright-colored, [continuous-printed on one side with the 
inscription of the utility, ]compounded for direct-burial service. 

2. Overall Thickness: 5 mils. 
3. Foil Core Thickness: 0.35 mil. 
4. Weight: 28 lb/1000 sq. ft.. 
5. 3-Inch Tensile According to ASTM D 882: 70 lbf, and 4600 psi. 
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2.4 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Self-Adhesive Warning Labels: Factory-printed, multicolor, pressure-sensitive adhesive labels, 
configured for display on front cover, door, or other access to equipment unless otherwise 
indicated. 

C. Baked-Enamel Warning Signs: 

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size 
required for application. 

2. 1/4-inch grommets in corners for mounting. 
3. Nominal size, 7 by 10 inches. 

D. Metal-Backed, Butyrate Warning Signs: 

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-
inch galvanized-steel backing; and with colors, legend, and size required for application. 

2. 1/4-inch grommets in corners for mounting. 
3. Nominal size, 10 by 14 inches. 

2.5 INSTRUCTION SIGNS 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 
sq. inches and 1/8 inch thick for larger sizes. 

1. Engraved legend with [black letters on white face]. 
2. Punched or drilled for mechanical fasteners. 
3. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment. 

B. Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent process. 
Minimum letter height shall be 3/8 inch. 

C. Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal 
transfer or equivalent process. Minimum letter height shall be 3/8 inch. Overlay shall provide a 
weatherproof and UV-resistant seal for label. 

2.6 EQUIPMENT IDENTIFICATION LABELS 

A. Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal 
transfer or equivalent process. Minimum letter height shall be 3/8 inch. Overlay shall provide a 
weatherproof and UV-resistant seal for label. 

B. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive backed, with white 
letters on a dark-gray background. Minimum letter height shall be 3/8 inch. 

C. Stenciled Legend: In nonfading, waterproof, [black] ink or paint. Minimum letter height shall 
be [1 inch]. 
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2.7 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint: Comply with requirements in painting Sections for paint materials and application 
requirements. Select paint system applicable for surface material and location (exterior or 
interior). 

B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Location: Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment. 

B. Apply identification devices to surfaces that require finish after completing finish work. 

C. Self-Adhesive Identification Products: Clean surfaces before application, using materials and 
methods recommended by manufacturer of identification device. 

D. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate. 

E. System Identification Color-Coding Bands for Raceways and Cables: Each color-coding band 
shall completely encircle cable or conduit. Place adjacent bands of two-color markings in 
contact, side by side. Locate bands at changes in direction, at penetrations of walls and floors, at 
50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested 
areas. 

F. Underground-Line Warning Tape: During backfilling of trenches install continuous 
underground-line warning tape directly above line at 6 to 8 inches below finished grade. Use 
multiple tapes where width of multiple lines installed in a common trench [or concrete 
envelope ]exceeds 16 inches overall. 

G. Painted Identification: Comply with requirements in painting Sections for surface preparation 
and paint application. 

3.2 IDENTIFICATION SCHEDULE 

A. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and 
junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase. 

1. Color-Coding for Phase[ and Voltage Level] Identification, 600 V or Less: Use colors 
listed below for ungrounded [service] [feeder] [and] [branch-circuit] conductors. 

a. Color shall be factory applied[ or field applied for sizes larger than No. 8 AWG, 
if authorities having jurisdiction permit]. 

b. Colors for 208/120-V Circuits: 
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1) Phase A: Black. 
2) Phase B: Red. 
3) Phase C: Blue. 

c. Colors for 480/277-V Circuits: 

1) Phase A: Brown. 
2) Phase B: Orange. 
3) Phase C: Yellow. 

d. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a 
minimum distance of 6 inches from terminal points and in boxes where splices or 
taps are made. Apply last two turns of tape with no tension to prevent possible 
unwinding. Locate bands to avoid obscuring factory cable markings. 

B. Install instructional sign including the color-code for grounded and ungrounded conductors 
using adhesive-film-type labels. 

C. Conductors to Be Extended in the Future: Attach [write-on tags] [marker tape] to conductors 
and list source. 

D. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, 
and signal connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 
pull points. Identify by system and circuit designation. 

2. Use system of marker tape designations that is uniform and consistent with system used 
by manufacturer for factory-installed connections. 

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 
Operation and Maintenance Manual. 

E. Locations of Underground Lines: Identify with underground-line warning tape for power, 
lighting, communication, and control wiring and optical fiber cable. 

1. Limit use of underground-line warning tape to direct-buried cables. 
2. Install underground-line warning tape for both direct-buried cables and cables in 

raceway. 

F. Workspace Indication: Install floor marking tape to show working clearances in the direction of 
access to live parts. Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless 
otherwise indicated. Do not install at flush-mounted panelboards and similar equipment in 
finished spaces. 

G. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: [Self-
adhesive warning labels] [Baked-enamel warning signs] [Metal warning signs]. 

1. Comply with 29 CFR 1910.145. 
2. Identify system voltage with black letters on an orange background. 
3. Apply to exterior of door, cover, or other access. 
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H. Operating Instruction Signs: Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect. Install instruction signs with 
approved legend where instructions are needed for system or equipment operation. 

I. Equipment Identification Labels: On each unit of equipment, install unique designation label 
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual. 
Apply labels to disconnect switches and protection equipment, central or master units, control 
panels, control stations, terminal cabinets, and racks of each system. Systems include power, 
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 
provided with its own identification. 

1. Labeling Instructions: 
a. Outdoor Equipment: [Engraved, laminated acrylic]. 
b. Elevated Components: Increase sizes of labels and letters to those appropriate for 

viewing from the floor. 

END OF SECTION 260553 
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SECTION 260923 - LIGHTING CONTROL DEVICES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Time switches. 
2. Photoelectric switches. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data 

PART 2 - PRODUCTS 

2.1 TIME SWITCHES 

A. Copper. 

B. Intermatic. 

C. Electronic Time Switches: Solid state, programmable, with alphanumeric display; complying 
with UL 917. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

2. Contact Configuration: [SPST] [DPST] [DPDT] <Insert configuration>. 
3. Contact Rating: [30-A , 120 & 30A, 120/208V AC]. 
4. Programs: Two on-off set points on a 24-hour schedule, allowing different set points for 

each day of the week[ and an annual holiday schedule that overrides the weekly 
operation on holidays]. 

5. Automatic daylight savings time changeover. 
6. Battery Backup: Not less than seven days reserve, to maintain schedules and time clock. 
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D. Electromechanical-Dial Time Switches: Comply with UL 917. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

2. Contact Configuration: [SPST]. 
3. Contact Rating: [30-A, 120V & 30A, 240V. 
4. Circuitry: Allows connection of a photoelectric relay as a substitute for the on-off 

function of a program. 
5. Astronomic time dial. 
6. Eight-Day Program: Uniquely programmable for each weekday and holidays. 
7. Skip-a-day mode. 
8. Wound-spring reserve carryover mechanism to keep time during power failures, 

minimum of [16] hours. 

2.2 OUTDOOR PHOTOELECTRIC SWITCHES 

A. Copper. 

B. Intermatic. 

2.3 LIGHTING CONTACTORS 

A. Siemens. 

B. Square D. 

C. G.E. 

D. Description: Electrically operated and [mechanically] held, combination-type lighting 
contactors, complying with NEMA ICS 2 and UL 508. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." Minimum conduit size is 1/2 inch. 

B. Identify components and power and control wiring according to Section 260553 "Identification 
for Electrical Systems." 

3.2 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections. 

1. Operational Test: After installing time switches and sensors, and after electrical circuitry 
has been energized, start units to confirm proper unit operation. 
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2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

B. Lighting control devices will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports. 

END OF SECTION 260923 
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SECTION 262416 - PANELBOARDS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Lighting and appliance branch-circuit panelboards. 

1.2 DEFINITIONS 

A. MCCB: Molded-case circuit breaker. 

B. SPD: Surge protective device. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of panelboard. 

B. Shop Drawings: For each panelboard and related equipment. 

1. Include dimensioned plans, elevations, sections, and details. 
2. Detail enclosure types including mounting and anchorage, environmental protection, 

knockouts, corner treatments, covers and doors, gaskets, hinges, and locks. 
3. Detail bus configuration, current, and voltage ratings. 
4. Short-circuit current rating of panelboards and overcurrent protective devices. 
5. Include evidence of NRTL listing for SPD as installed in panelboard. 
6. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and auxiliary components. 
7. Include wiring diagrams for power, signal, and control wiring. 
8. Key interlock scheme drawing and sequence of operations. 

1.4 INFORMATIONAL SUBMITTALS 

A. Panelboard schedules for installation in panelboards. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.6 FIELD CONDITIONS 

A. Service Conditions: NEMA PB 1, usual service conditions, as follows: 



4/02/2015  Truman Waterfront Park 

PANELBOARDS 262416 - 2

1. Ambient temperatures within limits specified. 
2. Altitude not exceeding 6600 feet. 

1.7 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail in 
materials or workmanship within specified warranty period. 

1. Panelboard Warranty Period: [18] months from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PANELBOARDS COMMON REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. Comply with NEMA PB 1. 

C. Comply with NFPA 70. 

D. Enclosures: [Surface]-mounted, dead-front cabinets. 

1. Rated for environmental conditions at installed location. 
2. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match 

box dimensions; for flush-mounted fronts, overlap box. Trims shall cover all live parts 
and shall have no exposed hardware. 

3. Hinged Front Cover: Entire front trim hinged to box and with standard door within 
hinged trim cover. Trims shall cover all live parts and shall have no exposed hardware. 

E. Incoming Mains Location: [Bottom]. 

F. Phase, Neutral, and Ground Buses: [Hard-drawn copper, 98 percent conductivity]. 

G. Conductor Connectors: Suitable for use with conductor material and sizes. 

1. Material: [Tin-aluminum] [Hard-drawn copper, 98 percent conductivity]. 
2. Main and Neutral Lugs: [Mechanical] type, with a lug on the neutral bar for each pole in 

the panelboard. 
3. Ground Lugs and Bus-Configured Terminators: [Mechanical] type, with a lug on the bar 

for each pole in the panelboard. 

H. NRTL Label: Panelboards shall be labeled by an NRTL acceptable to authority having 
jurisdiction for use as service equipment with one or more main service disconnecting and 
overcurrent protective devices. Panelboards shall have meter enclosures, wiring, connections, 
and other provisions for utility metering. Coordinate with utility company for exact 
requirements. 
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I. Future Devices: Panelboards shall have mounting brackets, bus connections, filler plates, and 
necessary appurtenances required for future installation of devices. 

J. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit 
current available at terminals. Assembly listed by an NRTL for 100 percent interrupting 
capacity. 

2.2 PERFORMANCE REQUIREMENTS 

A. Surge Suppression: Factory installed as an integral part of indicated panelboards, complying 
with UL 1449 SPD [Type 1]. 

2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

A. Siemens. 

B. Square D. 

C. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type. 

D. Branch Overcurrent Protective Devices: [Bolt-on] circuit breakers, replaceable without 
disturbing adjacent units. 

E. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike. 

2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. Siemens. 

B. Square D. 
a. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on 

position. 

C. Fused Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle. 

1. Fuses and Spare-Fuse Cabinet: Comply with requirements specified in Section 262813 
"Fuses." 

2.5 IDENTIFICATION 

A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases, 
and number of poles shall be located on the interior of the panelboard door. 

B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC 
rating. 

C. Circuit Directory: Directory card inside panelboard door, mounted in [metal frame with 
transparent protective cover]. 



4/02/2015  Truman Waterfront Park 

PANELBOARDS 262416 - 4

2.6 ACCESSORY COMPONENTS AND FEATURES 

A. Portable Test Set: For testing functions of solid-state trip devices without removing from 
panelboard. Include relay and meter test plugs suitable for testing panelboard meters and 
switchboard class relays. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1. 

B. Install panelboards and accessories according to [NECA 407] [NEMA PB 1.1]. 

C. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic 
Controls for Electrical Systems." 

D. Mount top of trim [90 inches]  above finished floor unless otherwise indicated. 

E. Mount panelboard cabinet plumb and rigid without distortion of box. 

F. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back 
box. 

G. Install overcurrent protective devices and controllers not already factory installed. 

H. Make grounding connections and bond neutral for services and separately derived systems to 
ground. Make connections to grounding electrodes, separate grounds for isolated ground bars, 
and connections to separate ground bars. 

I. Install filler plates in unused spaces. 

J. Arrange conductors in gutters into groups and bundle and wrap with wire ties. 

3.2 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; install warning 
signs complying with requirements in Section 260553 "Identification for Electrical Systems." 

B. Create a directory to indicate installed circuit loads; incorporate Owner's final room 
designations. Obtain approval before installing. Handwritten directories are not acceptable. 
Install directory inside panelboard door. 

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements 
for identification specified in Section 260553 "Identification for Electrical Systems." 

D. Device Nameplates: Label each branch circuit device in power panelboards with a nameplate 
complying with requirements for identification specified in Section 260553 "Identification for 
Electrical Systems." 
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E. Install warning signs complying with requirements in Section 260553 "Identification for 
Electrical Systems" identifying source of remote circuit. 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Acceptance Testing Preparation: 

1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, 
and control circuit. 

2. Test continuity of each circuit. 

C. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test for low-voltage air 
circuit breakers stated in NETA Acceptance Testing Specification. Certify compliance 
with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

D. Panelboards will be considered defective if they do not pass tests and inspections. 

E. Prepare test and inspection reports, including a certified report that identifies panelboards 
included and that describes scanning results, with comparisons of the two scans. Include 
notation of deficiencies detected, remedial action taken, and observations after remedial action. 

END OF SECTION 262416 
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SECTION 262726 - WIRING DEVICES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Receptacles, receptacles with integral GFCI, and associated device plates. 
2. Weather-resistant receptacles. 

1.2 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Receptacles for Owner-Furnished Equipment: Match plug configurations. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: List of legends and description of materials and process used for premarking 
wall plates. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Leviton. 

B. Legrand. 

C. Hubbell. 
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D. Source Limitations: Obtain each type of wiring device and associated wall plate from single 
source from single manufacturer. 

2.2 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

B. Comply with NFPA 70. 

C. Devices that are manufactured for use with modular plug-in connectors may be substituted 
under the following conditions: 

1. Connectors shall comply with UL 2459 and shall be made with stranding building wire. 
2. Devices shall comply with the requirements in this Section. 

2.3 GFCI RECEPTACLES 

A. General Description: 

1. Straight blade, [non-feed]-through type. 
2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596. 
3. Include indicator light that shows when the GFCI has malfunctioned and no longer 

provides proper GFCI protection. 

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A: 

C. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-
resistant[, die-cast aluminum]  with lockable cover. 

2.4 FINISHES 

A. Device Color: 

1. Wiring Devices Connected to Normal Power System: [White] unless otherwise indicated 
or required by NFPA 70 or device listing. 

2.5 INSTALLATION 

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise 
indicated. 

B. Conductors: 

1. Do not strip insulation from conductors until right before they are spliced or terminated 
on devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid 
scoring or nicking of solid wire or cutting strands from stranded wire. 
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3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 
Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pigtailing existing conductors is permitted, provided the outlet box is large enough. 

C. Device Installation: 

1. Replace devices that have been in temporary use during construction and that were 
installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length. 
5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid 

conductor tightly clockwise, two-thirds to three-fourths of the way around terminal 
screw. 

6. Use a torque screwdriver when a torque is recommended or required by manufacturer. 
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections. 
8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold 

device-mounting screws in yokes, allowing metal-to-metal contact. 

D. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles [down]. 

E. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical 
and with grounding terminal of receptacles on top. Group adjacent switches under single, 
multigang wall plates. 

F. Adjust locations of service poles to suit arrangement of partitions and furnishings. 

2.6 GFCI RECEPTACLES 

A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is 
not required. 

2.7 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Test Instruments: Use instruments that comply with UL 1436. 
2. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital 

readout or illuminated digital-display indicators of measurement. 
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B. Tests for Convenience Receptacles: 

1. Line Voltage: Acceptable range is 105 to 132 V. 
2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable. 
3. Ground Impedance: Values of up to 2 ohms are acceptable. 
4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943. 
5. Using the test plug, verify that the device and its outlet box are securely mounted. 
6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault current path, defective devices, or similar 
problems. Correct circuit conditions, remove malfunctioning units and replace with new 
ones, and retest as specified above. 

C. Wiring device will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

END OF SECTION 262726 
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SECTION 270528 - PATHWAYS FOR COMMUNICATIONS SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Metal conduits and fittings. 
2. Nonmetallic conduits and fittings. 
3. Optical-fiber-cable pathways and fittings. 
4. Surface pathways. 
5. Boxes, enclosures, and cabinets. 
6. Handholes and boxes for exterior underground cabling. 

B. Related Requirements: 

1. Section 260533 "Raceways and Boxes for Electrical Systems" for conduits, wireways, 
surface raceways, boxes, enclosures, cabinets, handholes, and faceplate adapters serving 
electrical systems. 

2. Section 280528 "Pathways for Electronic Safety and Security" for conduits, surface 
pathways, innerduct, boxes, and faceplate adapters serving electronic safety and security. 

1.2 ACTION SUBMITTALS 

A. Product Data: For surface pathways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 

B. LEED Submittals: 

1. Product Data for Credit IEQ 4.1: For solvent cements and adhesive primers, 
documentation including printed statement of VOC content. 

2. Laboratory Test Reports for Credit IEQ 4: For solvent cements and adhesive primers, 
documentation indicating that products comply with the testing and product requirements 
of the California Department of Health Services' "Standard Practice for the Testing of 
Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

C. Shop Drawings: For custom enclosures and cabinets. 

1.3 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Certificates: For pathway racks, enclosures, cabinets, equipment racks 
and their mounting provisions, including those for internal components, from manufacturer. 
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PART 2 - PRODUCTS 

2.1 METAL CONDUITS AND FITTINGS 

A. General Requirements for Metal Conduits and Fittings: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

2. Comply with TIA-569-B. 

B. GRC: Comply with ANSI C80.1 and UL 6. 

C. ARC: Comply with ANSI C80.5 and UL 6A. 

D. EMT: Comply with ANSI C80.3 and UL 797. 

E. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B. 

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and 
NFPA 70. 

2. Fittings for EMT: 

a. Material: [Steel] [or] [die cast]. 
b. Type: [Setscrew] [or] [compression]. 

3. Expansion Fittings: PVC or steel to match conduit type, complying with UL-467, rated 
for environmental conditions where installed, and including flexible external bonding 
jumper. 

F. Joint Compound for GRC or ARC: Approved, as defined in NFPA 70, by authorities having 
jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect 
threaded conduit joints from corrosion and to enhance their conductivity. 

2.2 NONMETALLIC CONDUITS AND FITTINGS 

A. General Requirements for Nonmetallic Conduits and Fittings: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

2. Comply with TIA-569-B. 

B. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise 
indicated. 

C. Continuous HDPE: Comply with UL 651B. 

D. Fittings for RNC: Comply with NEMA TC 3; match to conduit or tubing type and material. 

E. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or less, 
respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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F. Solvent cements and adhesive primers shall comply with the testing and product requirements 
of the California Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.3 OPTICAL-FIBER-CABLE PATHWAYS AND FITTINGS 

A. Description: Comply with UL 2024; flexible-type pathway, approved for [plenum] [riser] [or] 
[general-use] installation unless otherwise indicated. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

2. Comply with TIA-569-B. 

2.4 SURFACE PATHWAYS 

A. General Requirements for Surface Pathways: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

2. Comply with TIA-569-B. 

B. Surface Metal Pathways: Galvanized steel with snap-on covers complying with UL 5. 
Manufacturer's standard enamel finish. 

C. Surface Nonmetallic Pathways: Two- or three-piece construction, complying with UL 5A, and 
manufactured of rigid PVC with texture and color selected by Architect from manufacturer's 
standard colors. Product shall comply with UL-94 V-0 requirements for self-extinguishing 
characteristics. 

D. Tele-Power Poles: 

1. Material: [Galvanized steel with baked-enamel finish] [Aluminum with clear 
anodized finish]. 

2. Fittings and Accessories: Dividers, end caps, covers, cutouts, wiring harnesses, devices, 
mounting materials, and other fittings shall match and mate with tele-power pole as 
required for complete system. 

2.5 BOXES, ENCLOSURES, AND CABINETS 

A. General Requirements for Boxes, Enclosures, and Cabinets: 

1. Comply with TIA-569-B. 
2. Boxes, enclosures and cabinets installed in wet locations shall be listed for use in wet 

locations. 

B. Sheet-Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

C. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, [ferrous alloy] [aluminum], 
Type FD, with gasketed cover. 
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D. Box extensions used to accommodate new building finishes shall be of same material as 
recessed box. 

E. Metal Floor Boxes: 

1. Material: [Cast metal] [or] [sheet metal]. 
2. Type: [Fully adjustable] [Semi-adjustable]. 
3. Listing and Labeling: Metal floor boxes shall be listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

F. Nonmetallic Floor Boxes: Nonadjustable, [round] [rectangular]. 

1. Listing and Labeling: Nonmetallic floor boxes shall be listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

G. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 

H. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, [cast 
aluminum] [galvanized, cast iron] with gasketed cover. 

I. Device Box Dimensions: [4 inches square by 2-1/8 inches deep] [4 inches by 2-1/8 inches by 
2-1/8 inches deep] <Insert other dimension>. 

J. Gangable boxes are prohibited. 

K. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 

L. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, [Type 1] [Type 3R] [Type 4] 
[Type 12] <Insert type> with continuous-hinge cover with flush latch unless otherwise 
indicated. 

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel. 
2. Nonmetallic Enclosures: Plastic or fiberglass[ finished inside with radio-frequency-

resistant paint]. 
3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel. 

M. Cabinets: 

1. NEMA 250, [Type 1] [Type 3R] [Type 12] <Insert type>, galvanized-steel box with 
removable interior panel and removable front, finished inside and out with manufacturer's 
standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 
6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application. 
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2.6 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND CABLING 

A. General Requirements for Handholes and Boxes: 

1. Boxes and handholes for use in underground systems shall be designed and identified as 
defined in NFPA 70, for intended location and application. 

2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

3. Comply with TIA-569-B. 

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and 
aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a 
combination of the two. 

1. Standard: Comply with SCTE 77. 
2. Configuration: Designed for flush burial with [open] [closed] [integral closed] bottom 

unless otherwise indicated. 
3. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural 

load rating consistent with enclosure and handhole location. 
4. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50. 
5. Cover Legend: Molded lettering, ["COMMUNICATIONS."] <Insert legend>. 

C. Fiberglass Handholes and Boxes: Molded of fiberglass-reinforced polyester resin, with frame 
and covers of [polymer concrete] [reinforced concrete] [cast iron] [hot-dip galvanized-steel 
diamond plate] [fiberglass]. 

1. Standard: Comply with SCTE 77. 
2. Color of Frame and Cover: [Gray] [Green]. 
3. Configuration: Designed for flush burial with [open] [closed] [integral closed] bottom 

unless otherwise indicated. 
4. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural 

load rating consistent with enclosure and handhole location. 
5. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50. 
6. Cover Legend: Molded lettering, ["COMMUNICATIONS."] <Insert legend>. 

PART 3 - EXECUTION 

3.1 PATHWAY APPLICATION 

A. Outdoors: Apply pathway products as specified below unless otherwise indicated: 

1. Exposed Conduit: [GRC] [RNC, Type EPC-40-PVC] [RNC, Type EPC-80-PVC]. 
2. Concealed Conduit, Aboveground: [GRC] [EMT] [RNC, Type EPC-40-PVC]. 
3. Underground Conduit: RNC, [Type EPC-40-PVC] [Type EPC-80-PVC], [direct 

buried] [concrete encased]. 
4. Boxes and Enclosures, Aboveground: NEMA 250, [Type 3R] [Type 4]. 

B. Indoors: Apply pathway products as specified below unless otherwise indicated: 
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1. Exposed, Not Subject to Physical Damage: [EMT] [or] [RNC]. 
2. Exposed, Not Subject to Severe Physical Damage: [EMT] [RNC identified for such 

use]. 
3. Exposed and Subject to Severe Physical Damage: GRC. 
4. Concealed in Ceilings and Interior Walls and Partitions: [EMT] [RNC, Type EPC-40-

PVC] [or] [innerduct]. 
5. Damp or Wet Locations: GRC. 
6. Pathways for Optical-Fiber or Communications Cable in Spaces Used for Environmental 

Air: [Plenum-type, optical-fiber-cable pathway] [Plenum-type, communications-
cable pathway] [EMT] <Insert pathway type>. 

7. Pathways for Optical-Fiber or Communications-Cable Risers in Vertical Shafts: [Riser-
type, optical-fiber-cable pathway] [Riser-type, communications-cable pathway] 
[EMT] <Insert pathway type>. 

8. Pathways for Concealed General-Purpose Distribution of Optical-Fiber or 
Communications Cable: [General-use, optical-fiber-cable pathway] [Riser-type, 
optical-fiber-cable pathway] [Plenum-type, optical-fiber-cable pathway] [General-
use, communications-cable pathway] [Riser-type, communications-cable pathway] 
[Plenum-type, communications-cable pathway] [EMT] <Insert pathway type>. 

9. Boxes and Enclosures: NEMA 250 Type 1, except use NEMA 250 Type 4 [stainless 
steel] [nonmetallic] in institutional and commercial kitchens and damp or wet locations. 

C. Minimum Pathway Size: 3/4-inch trade size. Minimum size for optical-fiber cables is 1 inch. 

D. Pathway Fittings: Compatible with pathways and suitable for use and location. 

1. Rigid Steel Conduit: Use threaded rigid steel conduit fittings unless otherwise indicated. 
Comply with NEMA FB 2.10. 

2. EMT: Use [setscrew] [or] [compression], [steel] [cast-metal] fittings. Comply with 
NEMA FB 2.10. 

E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth. 

F. Install surface pathways only where indicated on Drawings. 

G. Do not install nonmetallic conduit where ambient temperature exceeds [120 deg F] <Insert 
temperature>. 

3.2 INSTALLATION 

A. Comply with NECA 1, NECA 101, and TIA-569-B for installation requirements except where 
requirements on Drawings or in this article are stricter. Comply with NECA 102 for aluminum 
pathways. Comply with NFPA 70 limitations for types of pathways allowed in specific 
occupancies and number of floors. 

B. Keep pathways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. 
Install horizontal pathway runs above water and steam piping. 

C. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for hangers and supports. 
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D. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

E. Install no more than the equivalent of two 90-degree bends in any pathway run. Support within 
12 inches of changes in direction. Utilize long radius ells for all optical-fiber cables. 

F. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. 
Install conduits parallel or perpendicular to building lines. 

G. Pathways Embedded in Slabs: 

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 
reinforcement. Where at right angles to reinforcement, place conduit close to slab 
support. Secure pathways to reinforcement at maximum 10-foot intervals. 

2. Arrange pathways to cross building expansion joints at right angles with expansion 
fittings. 

3. Arrange pathways to keep a minimum of [1 inch] [2 inches] <Insert dimension> of 
concrete cover in all directions. 

4. Do not embed threadless fittings in concrete unless specifically approved by Architect for 
each specific location. 

H. Stub-ups to Above Recessed Ceilings: 

1. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or 
in an enclosure. 

I. Coat field-cut threads on PVC-coated pathway with a corrosion-preventing conductive 
compound prior to assembly. 

J. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes 
or cabinets. Install insulated bushings on conduits terminated with locknuts. 

K. Install pathways square to the enclosure and terminate at enclosures with locknuts. Install 
locknuts hand tight plus 1/4 turn more. 

L. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in 
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path. 

M. Spare Pathways: Install pull wires in empty pathways. Cap underground pathways designated as 
spare above grade alongside pathways in use. 

N. Surface Pathways: 

1. Install surface pathway for surface telecommunications outlet boxes only where indicated 
on Drawings. 

O. Pathways for Optical-Fiber and Communications Cable: Install pathways as follows: 

1. 3/4-Inch Trade Size and Smaller: Install pathways in maximum lengths of 50 feet. 
2. 1-Inch Trade Size and Larger: Install pathways in maximum lengths of 75 feet. 
3. Install with a maximum of two 90-degree bends or equivalent for each length of pathway 

unless Drawings show stricter requirements. 
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P. Install pathway sealing fittings at accessible locations according to NFPA 70 and fill them with 
listed sealing compound. 

Q. Locate seals so no fittings or boxes are between the seal and the following changes of 
environments. Seal the interior of all pathways at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces. 

2. Where an underground service pathway enters a building or structure. 
3. Where otherwise required by NFPA 70. 

R. Expansion-Joint Fittings: 

1. Install in each run of aboveground RNC that is located where environmental temperature 
change may exceed 30 deg F, and that has straight-run length that exceeds 25 feet. Install 
in each run of aboveground RMC[ and EMT] conduit that is located where 
environmental temperature change may exceed 100 deg F and that has straight-run length 
that exceeds 100 feet. 

2. Install type and quantity of fittings that accommodate temperature change listed for each 
of the following locations: 

a. Outdoor Locations Not Exposed to Direct Sunlight: [125 deg F] <Insert 
temperature> temperature change. 

b. Outdoor Locations Exposed to Direct Sunlight: [155 deg F] <Insert 
temperature> temperature change. 

c. Indoor Spaces Connected with Outdoors without Physical Separation: [125 deg F] 
<Insert temperature> temperature change. 

d. Attics: [135 deg F] <Insert temperature> temperature change. 
e. <Insert location and corresponding temperature change>. 

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 
of length of straight run per deg F of temperature change for PVC conduits. Install 
fitting(s) that provide expansion and contraction for at least 0.000078 inch per foot of 
length of straight run per deg F of temperature change for metal conduits. 

4. Install expansion fittings at all locations where conduits cross building or structure 
expansion joints. 

5. Install each expansion-joint fitting with position, mounting, and piston setting selected 
according to manufacturer's written instructions for conditions at specific location at time 
of installation. Install conduit supports to allow for expansion movement. 

S. Mount boxes at heights indicated on Drawings in accordance with ADA requirements. Install 
boxes with height measured to [center] [top] [bottom] of box unless otherwise indicated. 

T. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 
vertical channel. 

3.3 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 
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1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench 
bottom as specified in Section 312000 "Earth Moving" for pipe less than 6 inches in 
nominal diameter. 

2. Install backfill as specified in Section 312000 "Earth Moving." 
3. After installing conduit, backfill and compact. After placing controlled backfill to within 

12 inches of finished grade, make final conduit connection at end of run and complete 
backfilling with normal compaction as specified in Section 312000 "Earth Moving." 

4. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and 
at building entrances through floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 
coupling with 3 inches of concrete for a minimum of 12 inches on each side of the 
coupling. 

b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits 
penetrate building foundations, extend steel conduit horizontally a minimum of 60 
inches from edge of foundation or equipment base. Install insulated grounding 
bushings on terminations at equipment. 

5. Underground Warning Tape: Comply with requirements in Section 260553 
"Identification for Electrical Systems." 

3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES 

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with 
connecting conduits to minimize bends and deflections required for proper entrances. 

B. Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of 
other enclosures 1 inch above finished grade. 

C. Install handholes with bottom below frost line, <Insert depth of frost line below grade at 
Project site> below grade. 

D. Field cut openings for conduits according to enclosure manufacturer's written instructions. 

3.5 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR COMMUNICATIONS 
PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 
with requirements in Section 270544 "Sleeves and Sleeve Seals for Communications Pathways 
and Cabling." 

3.6 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with 
requirements in Section 078413 "Penetration Firestopping." 
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3.7 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage or deterioration. 

END OF SECTION 270528 
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SECTION 31 11 00- CLEARING AND GRUBBING 

 

PART 1 – GENERAL 

1.01  SUMMARY 

A. Section Includes:  Requirements for clearing and grubbing. 

B.       Related Requirements: 

1.       Section 003100 – Available Project Information; Attachment 1, Geotechnical Report. 

2. Section 015713 – Temporary Erosion and Sediment Control:  Temporary erosion and 
sediment control features and requirements. 

3. Section 312200 – Finish Grading. 

1.02  DEFINITIONS 

A. Clearing:  Cutting, removal, and proper disposal of trees, stumps, brush, shrubs, rubbish, and 
other material as required to construct improvements shown and specified. 

B. Grubbing:  Removal and disposal of stumps larger than 1-1/2-inch in diameter and other similar 
items to a depth of not less than 12 inches below finish grade. 

1.03  SYSTEM DESCRIPTION 

A. Clear and grub project site as shown on the Drawings and specified in this Section. 

B. Clear and grub project site as required to complete project. 

1.04 SUBMITTALS 

A. Material Test Reports:  From a qualified testing agency indicating and interpreting test results 
for compliance of the following with requirements indicated: 

1. Classification according to ASTM D 2487 of each on-site or borrow soil material 
proposed for fill and backfill. 

2. Laboratory compaction curve according to ASTM D 1557 for each on-site or borrow soil 
material proposed for fill and backfill. 

1.05 PROJECT CONDITIONS 

A. Site Information:  Data in the subsurface investigation report was used for the basis of the 
design.  The report is available for review.  Conditions are not intended as representations or 
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warranties of accuracy or continuity between soil.  The Owner will not be responsible for 
interpretations or conclusions drawn from this data by Contractor. 

B. Additional test borings and other exploratory operations may be performed by Contractor, at the 
Contractor’s option; however, no change in the Contract Sum will be authorized for such 
additional exploration. 

C. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others 
unless permitted in writing by Owner’s Representative and then only after arranging to provide 
temporary utility services according to requirements indicated: 

1. Notify Owner’s Representative not less than two days in advance of proposed utility 
interruptions. 

2. Do not proceed with utility interruptions without Owner’s Representative's written 
permission. 

3. Contact utility-locator service for area where Project is located before excavating. 
 

D. Demolish and completely remove from site existing underground utilities indicated to be 
removed.  Coordinate with utility companies to shut off services if lines are active. 

PART 2 – PRODUCTS (not used) 

PART 3 – EXECUTION 

3.01  CLEARING AND GRUBBING 

A. Clear and grub areas to be occupied by facilities to be constructed, including areas to be 
excavated, filled, paved, or planted as shown on the Drawings. 

B. Clear and grub as required to complete project. Clear and grub easements as required to 
complete project.  Do not clear or grub more than required to complete project. 

C. Existing palm trees on project site shall be removed and relocated to a site within the Owner's 
property as designated by the Owner. 

3.02 PROTECTION OF ADJACENT AREA 

A. Protect areas shown on the Drawings or designated by the Engineer to remain protected from 
damage by construction operations by erecting suitable barriers or other acceptable means. 

B. Areas outside limits of construction as shown on the Drawings shall be protected and no 
equipment or materials shall be stored on these areas or allowed to damage these areas. 

3.03 DISPOSAL 

A. Remove roots, vegetation, and other debris from the site daily.  Dispose of roots, vegetation, and 
other debris removed from the site at no cost to the owner. 
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B. Do not burn any material on the site or other areas where burning is not permitted. 

3.04 SOIL MATERIALS 

B. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not 
available from excavations. 

C. Satisfactory Soils:  ASTM D 2487 soil classification groups GW, GP, SW, and SP, or a 
combination of these group symbols; free of rock or gravel larger than 3 inches  in any 
dimension, debris, waste, frozen materials, vegetation, and other deleterious matter. 

D. Unsatisfactory Soils:  ASTM D 2487 soil classification groups GC, GM, SC, SM, ML, MH, CL, 
CH, OL, OH, and PT, or a combination of these group symbols. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of 
optimum moisture content at time of compaction. 

E. Backfill and Fill:  Satisfactory soil materials. 

F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; with at least 97 percent passing a 3-inch  
sieve and not more than 5 percent passing a No. 200  sieve. 

G. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earthwork 
operations. 

H. Provide erosion-control measures to prevent erosion or displacement of soils and discharge of 
soil-bearing water runoff or airborne dust to adjacent properties and walkways. 

I. Clear and strip all surface vegetation, topsoil, roots, grass, organics, structures, appurtenances, 
pavements, and other deleterious material.  Depth of removal is anticipated to be on the order of 
6 inches or less.  

J. Proof-roll soils at the stripped surface areas with a minimum of 10 passes (30% overlap with 
preceding pass) of a heavyweight vibratory drum roller (minimum impact force of 20,000 
pounds per drum to the soil). Any areas that yield during the proof-rolling operation or areas of 
deleterious material that are exposed during proof-rolling operation shall be over excavated, 
compacted, and replaced with compacted satisfactory material.  Satisfactory material shall be 
placed in lifts not exceeding 12 inches in loose thickness.  Thoroughly compact each lift with 
the vibratory roller. Prior to compaction, document condition of adjacent structures.  
Compaction shall cease if deemed harmful to adjacent structures.  Compaction with a non-
vibratory drum roller may be required to protect adjacent structures. 

END OF SECTION 311100 
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SECTION 312300 - TRENCH EXCAVATION AND FILL 

 

PART 1 – GENERAL 

1.01  SUMMARY 

A. Section Includes:  Requirements for excavation, and backfilling of trenches. 

B. Lump Sum Prices 

1. Trenching and Backfilling 

a. Trenching and backfilling for Work included in this project is included in the lump 
sum cost for work installed, unless otherwise stated herein, and the lump sum  price 
for work includes trenching and backfilling in whatever nature of material may be 
encountered.  No additional allowance to the lump sum price proposal by the 
Contractor for the project or any part thereof will be allowed on any claim for extra 
compensation because of trenching, backfilling, or trenching and backfilling being 
of a nature different from that contemplated by Contractor. 

b. The Contractor is charged with the responsibility of actually investigating and 
examining the site of the project before preparing his proposal and satisfying himself 
in this respect. 

1.02  REFERENCES 

A. General:  References to standards, specifications, manuals, or codes of any technical society, 
organization or association, or to the Laws or Regulations of any government authority, 
whether such reference be specific or by implication, shall mean the latest standard, 
specification, manual, code, or Laws or Regulations in effect at the time of opening of 
proposals (or, on the Effective Date of the Agreement if there were no proposals), except as 
may be otherwise specifically stated in the Contract Documents. 

B. ANSI/ASTM Standards 

1. ANSI/ASTM C33 Concrete Aggregates 

2. ANSI/ASTM D1557 Test Method for Laboratory Compaction Characteristics of Soil  
(AASHTO T-180) Using Modified Effort (56,000 ft.-lbf/ft3)(2,700 kN-m/m3) 

C. ASTM Standards 

1. ASTM D1556  Test Method for Density and Unit Weight of Soil in Place by the 
     Sand-Cone Method 

2. ASTM D2487  Classification of Soils for Engineering Purposes 

3. ASTM D2922  Test Methods for Density of Soil and Soil-Aggregate in Place by 
     Nuclear Method (Shallow Depth) 
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4. ASTM D2937  Test Method for Density of Soil in Place by the Drive-Cylinder 
             Method 

F. Florida Department of Transportation (FDOT) Standards 

1. Standard Specifications for Road and Bridge Construction 

G. State of Florida 

1. Florida Trench Safety Act (90-96, Laws of Florida) 

H. Occupational Safety and Health Administration 

1. Excavation Safety Standards, 29 C.F.R.s.1926.650 Subpart P. 

1.03  DEFINITIONS 

A. General:  Soil classifications presented in this Article are applicable to natural soils and 
processed materials. 

B. ASTM D2487 Unified Soil Classification System (USCS) 

1. Class I:  Angular, one-quarter inch (1/4") to one and one-half inch (1-1/2") graded stone, 
including a number of fill materials that have regional significance such as coral, slag, 
cinders, crushed shells and crushed stone.  

2. Class II:  Coarse sands and gravels with maximum particle size of one and one-half 
inches (1-1/2"), including variously graded sands and gravels containing small 
percentages of fines, generally granular and non-cohesive, either wet or dry.  The 
following soil types are included in this class: 

a. GW (well-graded gravel) 

b. GP (pea gravel or crushed stone mixed with sand) 

c. SW (well-graded sand) 

d. SP (poorly graded sands and gravelly sands with little or no fines) 

3. Class III:  Fine sand and clayey (clay filled) gravels, including fine sands, sand-clay 
mixture and gravel-clay mixtures.  The following soil types are included in this class: 

a. GM (silty gravels) 

b. GC (clayey gravels) 

c. SM (silty sands) 

d. SC (clayey sands) 

4. Class IV:  Silt, silty clays and clays, including inorganic clays and silts of medium to high 
plasticity and liquid limits.  The following soil types are included in this class: 

a. CH (Inorganic clays of high plasticity) 

b. CL (Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, silty 
clays, lean clays) 

c. MH (inorganic silts, micaceous or diatomaceous fine sands or silts, elastic silts) 
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d. ML (Inorganic silts, very fine sands, rock flour, silty or clayey fine sands) 

5. Class V:  This class includes the following organic soils as well as soils containing frozen 
earth, debris, rocks larger than one and one-half inches (1-1/2") in diameter and other 
foreign materials: 

a. OL (Organic silts and organic silty clays of low plasticity) 

b. OH (Organic clays of medium to high plasticity) 

c. PT (Peat, muck, and other highly organic soils) 

C. Maximum Density:  Maximum weight in pounds per cubic foot of a specific material. 

D. Optimum Moisture:  Percentage of water in a specific material at maximum density. 

E. Rock:  A natural aggregate of mineral particles connected by strong and permanent cohesive 
forces.  Rock includes: 

1. Limestone, lime rock, sandstone, dolomite, granite marble, lava, and coral. 

2. Boulders 1/3 cubic yard or more in volume. 

3. Material which by actual demonstration cannot, in the Engineer's opinion, be reasonably 
excavated with a backhoe or 3/4 cubic yard capacity power shovel equipped with two 
rippers, or similarly approved equipment and which is, in fact, systematically drilled and 
blasted or broken by power operated hand tools.  Engineer may waive demonstration 
requirement if material encountered is well-defined rock. 

F. Deleterious Materials:  Household and construction debris, organic debris, peat and organic 
soils, 

1.04  SYSTEM DESCRIPTION 

A. Perform excavation required to construct underground piping systems to lines and grades 
shown on the Drawings. 

B. Provide, place, and compact pipe bedding and haunching as shown on the Drawings and 
specified in this Section. 

C. Provide, place, and compact initial fill as shown on the Drawings and specified in this Section. 

D. Provide, place, and compact final fill as shown on the Drawings and specified in this Section. 

E. Place, compact, and test fill as specified in this Section. 

F. Dispose of unsuitable and excess excavated material as specified in this Section. 

G. Grade final fill to elevations, lines, slopes, depths and cross-sections shown on the Drawings.  
Where no change in finish grade is indicated, grade final fill to elevations, lines, slopes, depths 
and cross-sections that existed prior to start of construction. 

1.05  QUALITY ASSURANCE 
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A. General:  Trenching and backfilling shall be performed by company with not less than five 
years of documented experience in underground utility construction. 

B. Soils Testing 

1. Contractor will employ and pay for services of an independent testing agency to perform 
specified testing and inspection. 

2. Schedule trenching and backfilling to permit a reasonable time for testing before placing 
succeeding lifts of installing pipe. 

3. Keep testing laboratory informed of structural earthwork progress. 

C. General Monitoring:  Trenching and backfilling shall be monitored on a periodic basis by the 
independent testing laboratory for general compliance with the intent of these specifications. 

 

1.06  DELIVERY, STORAGE, AND HANDLING 

A. Contractor shall be responsible for delivery, storage, and handling of fill material from off-site 
sources. 

B. Comply with requirements of Federal, State, and County authorities regulating shipment of 
products. 

C. Contractor shall be responsible for storage and handling of on-site excavated suitable fill 
material. 

D. Do not allow fill material from off-site sources or on-site excavated suitable fill material to be 
mixed with unsuitable material. 

E. Do not allow stored fill material from off-site sources to be mixed with stored on-site excavated 
suitable fill material. 

F. Protect stored fill materials so that the composition of materials is not altered and materials are 
not otherwise degraded or contaminated. 

G. Prevent erosion of soil and fill materials and sedimentation of waterways, open drainage ways 
and storm and sanitary sewers due to construction activities, by complying with Section 015713 
Temporary Erosion and Sedimentation Control. 

1.07  PROJECT/SITE CONDITIONS 

A. Regulatory Requirements 

1. Conform to Federal and State regulatory requirements for excavations. 

2. Obtain excavation permit prior to starting trenching and backfilling.  Conform to 
requirements of excavation permit. 
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3. Provide barricades, warning signs, and lights as required by law, regulation, or law and 
regulation. 

B. Excavation Protection 

1. Protect excavations by shoring, bracing, sheet piling, underpinning, or other methods 
required to prevent cave-in or loose soil from falling into excavation. 

2. Grade top perimeter of trench to prevent surface water run off into trench. 

C. Protection of Adjacent Improvements 

1. Underpin adjacent structures and utilities, including utility services, which may be 
damaged by excavation work. 

2. Repair damaged structures, utilities, or structures and utilities at no additional cost to the 
Owner. 

D. Protection of Benchmarks, Monuments, and Other Reference Points 

1. Maintain benchmarks, monuments, and other reference points. 

2. Retain a Registered Land Surveyor who shall establish, for any benchmarks, monuments, 
and other reference points that might be disturbed by structural earthwork, references that 
will not be disturbed. 

3. Registered Land Surveyor shall replace benchmarks, monuments, and other reference 
points removed or otherwise disturbed. 

E. Geotechnical Data 

1. Geotechnical data prepared for this project are available for review by the Contractor.  
Refer to Appendix A. 

2. Date and recommendations in the subsurface investigation report have been used by the 
Engineer in the preparation of the Drawings and Specifications. 

3. Geotechnical Data made available to the Contractor by the Owner, the Engineer, or the 
Geotechnical Consultant are not guaranteed as to accuracy or completeness.  
Geotechnical Data made available to the Contractor by the Owner, the Engineer, or the 
Geotechnical Consultant are not part of the Contact Documents.  If Geotechnical Data 
made available to the Contractor by the Owner, the Engineer, or the Geotechnical 
Consultant are used by the Contractor, the Contractor shall assume all risks resulting 
from actual conditions differing from conditions set out in the Geotechnical Data. 

F. Unanticipated Conditions 

1. Notify Engineer of unexpected subsurface conditions and discontinue work in affected 
area until notified by Engineer to resume work. 

2. Take emergency measures as required to protect persons and improvements. 



4/10/2015  Truman Waterfront Park 

 

  
               TRENCH EXCAVATION AND FILL 

 
31 23 00 - 6 

 

PART 2 – PRODUCTS 

2.01  SOURCE FOR BEDDING AND FILL MATERIALS 

A. Use excavated materials that meet the requirements specified in this Section. 

B. Furnish and install imported material if excavated material does meet the requirements of this 
Section. 

C. Excess excavated material that meets the requirements of this Section shall be stored at the 
project site until backfilling is completed.  Do remove excess excavated material that meets the 
requirements of this Section from the project site until backfilling is completed. 

2.02  BEDDING 

A. Crushed Stone Bedding:  Imported, graded stone meeting the requirements of Class I soil with 
maximum particle size equal to one-half inch (1/2"). 

1. Size range and resulting high void ration of crushed stone bedding material makes it 
suitable for use to dewater trenches during pipe installation. 

2. The permeable characteristic of crushed stone dictates that use of crushed stone bedding 
material be limited to locations where pipe support will not be lost by migration of fine 
grained natural material from trench walls and bottom or migration of other embedment 
materials into crushed stone bedding material. 

3. When migration of fine grained natural material into crushed stone bedding is possible, 
minimum size range of crushed stone bedding shall be reduced to finer than one-quarter 
inch (1/4"), and gradation shall be selected to limit the size of the voids. 

4. An alternative to modifying the gradation is to use a geotextile fabric as a barrier to 
migration to fines.) 

B. Coarse Sand and Gravel Bedding:  Coarse sands and gravels meeting the requirements of Class 
II soil with maximum particle size equal to three-quarter inch (3/4") and with less than five 
percent fines. 

1. Coarse-grained soils with less than 12 percent but more than five percent fines may be 
used for coarse sand and gravel bedding if approved by the Engineer. 

2. Gradation of coarse sand and gravel bedding material influences density and pipe support 
strength of coarse sand and gravel when bedding material is loosely placed.  Gradation of 
coarse sand and gravel bedding material may be critical to the pipe support and stability 
of the foundation and embedment, if the material is imported and is not native to the 
trench excavation.  Gradation other than well graded, such as uniformly graded or gap 
graded, may permit loss of support by migration into void spaces of a finer grained 
natural material from the trench wall and bottom. 

3. When migration of fine grained natural material into coarse sand and gravel bedding is 
possible, adjust gradation of bedding material to limit size of voids so there is no 
migration of fines from trench walls or trench bottom into bedding material. 
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4. An alternative to modifying the gradation is to use a geotextile fabric as a barrier to 
migration of fines. 

2.03  HAUNCHING 

A. Haunching material shall be on-site or imported non-cohesive, non-plastic material free of 
debris and gravel larger than one-half inch in diameter. 

B. Haunching materials shall be Class I or Class II soils as defined in this Section. 

2.04  SELECT FILL 

A. Select fill shall be on-site or imported non-cohesive, non-plastic material free of debris and 
gravel larger than one-half inch in diameter. 

B. Select initial and final fill materials shall be Class I or Class II soils as defined in this Section. 

2.05  COMMON FILL 

A. Common fill shall be on-site or imported non-cohesive, non-plastic material, free of debris and 
rocks larger than six inches in diameter. 

B. Common initial fill materials shall be Class I, Class II, or Class III soils as defined in this 
Section. 

C. Common final fill materials shall be Class I, Class II, Class III or acceptable dry, native Class 
IV soils as defined in this Section. 

PART 3 – EXECUTION 

3.01  INSPECTION OF SOURCE FOR BEDDING AND FILL MATERIALS 

A. Verify approval of full or limited use of stockpiled fill. 

3.02  PREPARATION 

A. Identify required lines, levels, contours, and datum. 

B. Prior to trenching, cut or score pavement to straight edges, six inches outside each edge of the 
proposed trench.  Do not damage pavement not removed. 

3.03  EXCAVATION 

A. Dewater trenches as specified in Section 02240 Dewatering. 

B. Excavate trench so that piping can be installed to alignment and depth shown on the Drawings 
and as specified. 

C. Trench width shall be ample to permit piping to be laid and jointed properly.  Minimum trench 
width shall be at least three feet, six inches or eight inches greater than the largest outside 
diameter of the pipe or bell, whichever is greater. 
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D. If sheeting is used, sheeting may be removed provided removal can be accomplished without 
disturbing bedding, pipe or alignment.  Should Engineer determine that removal of sheeting 
will damage pipe, sheeting shall be left in place at no additional cost to the Owner.  If left in 
place, cut sheeting off two feet above top of pipe and leave sheeting in place below cut.  Any 
damage to pipe bedding, pipe, or alignment caused by removal of sheeting shall be cause for 
rejection of the affected portion of the Work. 

E. Open no more than 100 feet of trench ahead of pipe laying operations at one time unless a 
greater length of trench is approved by the Engineer. 

3.04  TRENCH BOTTOM 

A. Excavate trench to elevation required for pipe material. 

1. For piping that does not require bedding below bottom of pipe, excavate trench to bottom 
of pipe. 

2. For piping that requires bedding below bottom of pipe, excavate trench to bottom of 
bedding below pipe. 

B. Soil surface at trench bottom shall provide a firm, stable and uniform support for pipe.  Soil 
surface at trench bottom shall be free of any protrusions which may cause point loading on any 
portion of pipe or bell. 

C. Do not over-excavate trench bottom if trench bottom material is stable undisturbed soil of the 
follow types: 

1. Class II soil including types GW, GP, SW and SP. 

2. Class III soil including types GM, GC, SM and SC. 

3. Class IV soil including types CL and ML. 

D. Do not bed pipe on solid rock, boulders, hardpan, unsuitable soils, organic material, or other 
materials that are not suitable for trench bottom.  Remove soils and other materials that are not 
suitable materials for trench bottom.  Remove soils and other materials that are not suitable 
materials for trench bottom to six inches under pipe, minimum. 

1. Remove wet, yielding, or mucky soils.  Remove the following soils: 

a. Type CH and Type MH Class IV soils. 

b. All Class V soils. 

2. Remove organic material including roots, mulch, or other vegetable matter, which in the 
opinion of the Engineer, will result in unsatisfactory foundation conditions. 

3. Remove soils containing cobbles, boulders or stones larger than one and one-half inches 
(1-1/2") in diameter. 

4. Remove ledge rock and hardpan.  Remove rock and hardpan to provide bedding width 24 
inches wider than pipe. 

5. Remove soils containing rubbish, trash, or other foreign materials. 
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E. Replace ledge rock, hard pan, boulders, unsuitable soils, and soil containing material that is not 
suitable for trench bottom. 

1. Over-excavation Replacement for Piping that Does Not Require Bedding below Bottom 
of Pipe 

a. If trench is over-excavated more than six inches below the bottom of the pipe, but 
less than twelve inches below the bottom of the pipe, fill and compact over-
excavation with acceptable Class I, II or III soil as defined in this Section. 

b. If trench is over-excavated more than twelve inches below bottom of pipe, fill and 
compact over-excavation with crushed stone bedding. 

2. Over-excavation Replacement for Piping that Requires Bedding below Bottom of Pipe:  
Fill and compact over-excavation to bottom of bedding with Class I soil as defined in this 
Section. 

3.05  BEDDING 

A. General:  Properly bed pipelines, conduits and appurtenances as shown on Drawings and as 
specified in this Section. 

B. Bedding for PVC Pipe:  Place and compact crushed stone bedding from a  minimum of 1/4 
diameter of pipe below invert of pipe to bottom of pipe. 

C. Bedding for Ductile Iron Pipe 

1. If trench bottom at bottom of pipe is Class I, Class II, Class III or acceptable dry, native 
Class IV soils as defined in this Section, bed pipe on trench bottom. 

2. If trench bottom is not acceptable for bedding, place crushed stone bedding or coarse 
sand and gravel bedding from a minimum of l/4 diameter of pipe below invert of pipe up 
to bottom of pipe. 

D. Preparation of Trench Bottom for Piping and Conditions that Do Not Require Bedding below 
Bottom of Pipe 

1. Compact trench bottom as required to achieve density specified for bedding, haunching, 
and backfill.  Minimum compaction for trench bottom shall be 90% of Modified Proctor 
Maximum Dry density (ASTM D1557). 

2. Bring trench bottom to grade prior to installation of pipe, fittings, and valves.  Bring 
trench bottom to grade along entire length of pipe. 

E. Preparation of Trench Bottom for Piping or Conditions that Require Bedding below Bottom of 
Pipe 

1. Excavate trench bottom and place bedding material, so that bedding grade is correct 
following compaction of bedding. 

2. Uniformly compact bedding.  Use hand or mechanical tamping to compact bedding 
material. 
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3. Compact bedding material as required to achieve density specified for haunching and 
backfill. Minimum compaction of bedding material shall be 95% of Modified Proctor 
Maximum Dry density (ASTM D1557). 

4. Bring bedding material to grade prior to installation of pipe, fittings, and valves.  Bring 
bedding material to grade along entire length of pipe. 

3.06  HAUNCHING 

A. Haunching for PVC Pipe:  Place crushed stone bedding material from top of bedding to spring 
line (centerline) of pipe. 

B. Haunching for Ductile Iron Pipe 

1. If trench bottom at bottom of pipe is Class I, Class II, Class III or acceptable dry, native 
Class IV soils as defined in this Section, place haunching material from trench bottom to 
spring line (centerline) of pipe. 

2. If trench bottom is not acceptable for bedding, place crushed stone bedding or coarse 
sand and gravel bedding material from top of bedding up to 1/8 diameter of pipe.  Place 
haunching material from top of crushed stone bedding or coarse sand bedding material to 
spring line (centerline) of pipe. 

C. Piping Support:  Support piping during placement and compaction of haunching. 

D. Placing Haunching Material 

1. Do not place haunching over porous, wet, or spongy trench bottom or bedding material. 

2. Hand place haunching material. 

3. Place haunching evenly along both sides of pipe, fittings, and valves so that equal load is 
maintained along both sides of pipe, fittings, and valves. 

4. Work haunching under pipe, fittings, and valves so that there are no voids in fill and so 
that pipe, fittings, and valves are properly supported. 

5. Place haunching so that piping materials, coatings, and encasement are not damaged. 

E. Haunching Material Compaction 

1. Compact haunching material 

2. Compact haunching so that pipe, fittings, and valves are properly supported. 

3. Compact haunching as required to achieve density specified for backfill material. 

4. Minimum compaction of haunching shall be 95% of Modified Proctor Maximum Dry 
density (ASTM D1557). 

3.07  INITIAL BACKFILL 
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A. Initial backfill shall extend from the top of haunching to one foot above top of pipe.  Placement 
of initial backfill may be either by hand or mechanical means. 

B. Initial fill in trenches wholly or partially beneath paved areas as follows shall be select initial 
fill: 

1. Public streets, roads, and parking areas. 

2. Institutional roads, drives, and parking areas. 

3. Commercial roads, drives, and parking areas. 

C. Initial fill in trenches beneath unimproved areas, lawns, landscaping, private drives, and private 
parking areas shall be common initial fill unless otherwise shown on the Drawings. 

D. Keep initial backfill free from debris, rocks, clods, and other items larger than one-half inch 
(1/2"). 

E. Do not compact initial fill directly over pipe, fittings, or valves until adequate cover has been 
provided to prevent damage to pipe, fitting, or valve.  Adequate cover will depend on piping 
materials and type of compaction equipment used.  Adequate cover shall be as accepted by the 
Engineer. 

F. Minimum compaction of initial fill shall be 95% of Modified Proctor Maximum Dry density 
(ASTM D1557). 

3.08  FINAL BACKFILL 

A. Backfill trenches to contours and elevations shown on drawings, or to match existing grade if 
finish grade is not changed. 

B. Final backfill in trenches wholly or partially beneath paved areas as follows shall be select 
initial fill: 

1. Public streets, roads, and parking areas. 

2. Institutional roads, drives, and parking areas. 

3. Commercial roads, drives, and parking areas. 

C. Final backfill in trenches beneath unimproved areas, lawns, landscaping, private drives, and 
private parking areas shall be common initial fill unless otherwise shown on the Drawings. 

D. Backfill trench systematically, as early as possible, to allow maximum time for natural 
settlement. 

E. Place and compact select fill material in continuous layers not exceeding 6 inches in depth.  
Minimum compaction of select fill shall be 98% of Modified Proctor Maximum Dry density 
(ASTM D1557).  Compaction of select fill shall be by small portable plate compactor or other 
approved method. 

F. Place and compact common fill material in continuous layers not exceeding 12 inches in depth.  
Minimum compaction of common fill shall be 95% of Modified Proctor Maximum Dry density 
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(ASTM D1557).  Compaction of common fill shall be by mechanical means or other approved 
methods. 

3.09  COMPACTION 

A. Compaction Equipment 

1. Compaction shall be accomplished by use of appropriate compaction equipment. 

2. Compact each lift by repeated passes of appropriate compaction equipment. 

3. Select and operate compaction equipment so that pipe and structures are not damaged by 
compaction operation. 

B. Moisture Control 

1. Control moisture content of soil during compaction as required to achieve specified 
compaction. 

2. Moisture content of fill and backfill material shall be within plus or minus 2% of 
optimum moisture content during compaction of fill and backfill material. 

3. If necessary, add water or allow material to dry until the proper moisture content for the 
specified compaction is obtained. 

C. Compaction Testing 

1. Test compaction of bedding, haunching, initial backfill, and final backfill as specified in 
this Section. 

2. Test each compacted soil layer, in place, prior to placement of succeeding layers. 

3.10  TESTING 

A. Retain a laboratory approved by Engineer to make field density tests and Proctor Tests as 
specified below. 

1. Contractor shall pay the cost of initial density test(s). 

2. Contractor shall pay cost for any additional testing required as a result of failure of any 
initial test. 

B. Perform one Proctor Test, according to ASTM D1557, for each source of fill used on the 
Project.  If material from excavation is used as backfill material, take a test proctor from the 
best available location as determined by the testing lab. 

C. Determine Optimum moisture content of fill, subgrade, and backfill material by Modified 
Proctor Method (ASTM D1557). 

D. Test the density of compacted bedding, haunching, and initial fill.  Test the density of each 
compacted final fill layer in place.  Field density tests shall meet the requirements of ASTM 
D1556, ASTM D2922, or ASTM D2937. 

E. Perform density tests for initial backfill and final backfill as follows: 



4/10/2015  Truman Waterfront Park 

 

  
               TRENCH EXCAVATION AND FILL 

 
31 23 00 - 13 

 

1. Initial Backfill   1 test per layer for each 300 foot length of trench   
      (minimum 1 test per day) 

2. Select Final Backfill  1 test per layer for each 300 foot length of trench   
      (minimum 1 test per day) 

3. Common Final Backfill: 1 test for each 300 feet of trench. 

F. Perform additional field density tests as follows: 

1. If test density of compacted backfill or fill is less than specified density, make additional 
tests at locations directed by Engineer. 

2. Make additional field density tests at no additional cost to the Owner. 

G. Allow for inspection of import fill by Engineer at the source before delivery to site. 

3.11  DISPOSAL OF UNSUITABLE AND EXCESS EXCAVATED MATERIAL 

A. Remove unsuitable material and excess excavated suitable material from the Project. 

B. Remove, temporarily stockpile, and dispose petroleum impacted soil off site. 

 

END OF SECTION 312300 
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SECTION 312319 - DEWATERING 

PART 1 – GENERAL 

1.01  SUMMARY 

A. Section Includes:  Requirements for dewatering excavations and trenches. 
 
Unless specifically authorized by the Owner, all pipe, and structures shall be installed "in the dry". The 
contractor shall dewater trench excavation as required for the proper execution of the work, using one or 
more of the following approved methods: well point system, and or pumps with silt box and filtering 
system. 

Contractor shall design and provide a 920 GPM ground water treatment system plan comprised of the 
following: 

• A  large settling tank (silt box) with baffles for the removal of large solids and free product  

• Sock Bag filters shall be attached to the discharge hose into the settling tank and sewer manholes 
for the removal of suspended solids. Contractor responsible for determining number of discharge 
hose’s required from the settling tank to the manhole to maintain adequate flow.   

Well point systems must be efficient enough to lower the water level in advance of the excavation and 
maintain it continuously in order that the trench bottom and sides shall remain firm and reasonably dry. 
The well points shall be designed especially for this type of service, and the pumping unit used shall be 
capable of maintaining a high vacuum, and at the same time, of handling large volumes of air as well as 
of water. 
 
Pumps shall be capable of handling the water the contractor need removed to perform the work. Sock 
filters shall be provided on the pump discharge at the silt box and manhole discharge.  Filter cloth draped 
in manhole shall not be used except for temporary basis of less than 4 hours.  
Silt boxes shall be capable of handling the water the contractor needs removed to perform the work. Silt 
box discharged into the sewer systems shall have filter socks on the discharge hose. The contractor shall 
provide multiple discharge hose with filtering sock if required to remove the water from the silt box. Silt 
boxes shall be cleaned daily.  Socks shall be replaced as needed. Sock(s) with holes or cuts shall be 
replaced immediately.  
 
The Contractor shall be responsible for disposing into the city sewer system of all water resulting from 
trench dewatering operations, and shall dispose of the water without damage or undue inconvenience to 
the work, the surrounding area, or the general public. He shall not dam, divert, or cause water to flow in 
excess in existing gutters, pavements or other structures: and to do this he may be required to conduct the 
water to a suitable place of discharge may be determined by the Owner. 
 
The contractor shall not dewater into the permitted stormwater gravity injection well at the project site.  
 
The contractor shall be responsible for payment to the city for the clean up of the sewers system and any 
repairs that are determined to have been caused by the project dewatering. 
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1.03  SUBMITTALS 

A. General:  As specified in: 

1. General Conditions; 

2. Division 1; 

B. Submit copy of dewatering permit prior to installing dewatering system, or systems. 

C. Submit dewatering plan, or plans, prior to installing dewatering system, or systems.  

 
1. Contractor is responsible for the de-watering plan; should the contractor require 

additional de-watering requirement this shall be done at no additional cost to the owner.  
2. Dewatering shall be done to the cities sewer system.  

1.04  QUALITY ASSURANCE 

A. Regulatory Requirements 

1. Obtain Dewatering Permit from South Florida Water Management District prior to 
dewatering of any areas.  Make application and arrangements and pay fees and charges 
for dewatering and disposal of discharge from dewatering 

2. Submit copy of dewatering permit. 

3. Comply with requirements of dewatering permit.  Meet regulatory requirements relative 
to dewatering and disposal of discharge water from dewatering. 

1.05  PROJECT/SITE CONDITIONS 

A. Noise Limitations. 

1. Dewatering systems and equipment shall comply with ordinances regulating noise. 

2. Provide “residential” mufflers on engines. 

3. Provide sound attenuating enclosures over dewatering system equipment if necessary to 
meet noise limit requirements of ordinances and regulations. 

4. Do not shut off dewatering systems to meet noise limitations during non-work hours.  
Provide sound attenuating measures to meet noise limit requirements. 

5. Provide sound attenuating equipment, devices, and measures at no additional cost to the 
Owner. 

6. Modify dewatering system, or systems, as required to comply with ordinances regulating 
noise. 

B. Damage Prevention 
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1. Dewatering shall not cause settlement of existing or new structures.  Repair or replace 
structures damaged by settlement caused by dewatering.  Repair or replace structures at 
no additional cost to the Owner. 

2. Discharge from dewatering systems shall not cause erosion of turf or soil.  Replace turf 
damaged by dewatering discharge.  Replace soil displaced by dewatering discharge.  
Replace turf and soil at no additional cost to the Owner. 

3. Discharge from dewatering systems shall not damage landscaping.  Replace landscaping 
damaged by dewatering discharge.  Replace landscaping at no additional cost the Owner. 

4. Modify dewatering system, or systems, as required to eliminate conditions that cause 
damage. 

C. Access 

1. Dewatering systems and dewatering system operations shall not prevent emergency 
access or prevent persons living in the vicinity of construction from completing their 
normal daily pursuits. 

2. Provide temporary access over dewatering system piping for vehicular and pedestrian 
traffic. 

 
PART 2 – PRODUCTS 

2.01  DEWATERING SYSTEMS 

A. Contractor shall be responsible for the sizing and selection of dewatering systems, dewatering 
equipment, dewatering system piping, and appurtenances. 

PART 3 – EXECUTION 

3.01  GROUNDWATER 

A. Contractor shall be responsible for evaluating and determining groundwater conditions. 

3.02    DEWATERING PLAN 

A. Contractor shall prepare and submit dewatering plan for each dewatering system 

B. Ground water plan shall include the following: 

1. Groundwater data and assumptions relating to groundwater conditions. 

2. Description of proposed dewatering system with drawings, diagrams, and system 
component data as applicable. 

3. Proposed measures to insure dewatering system reliability. 

4. Description of discharge water disposal methods. 
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5. Identification and location of private water supply wells, public water supply wells, lakes, 
and ponds that may be affected by dewatering. 

6. Anticipated affect upon private water supply wells, public water supply wells, lakes, and 
ponds that may be impacted by dewatering.  Proposed measures to ameliorate effects of 
dewatering upon private water supply wells, public water supply wells, lakes, and ponds. 

7. Other data pertinent to the dewatering system. 

3.03  DEWATERING SYSTEMS 

A. Provide, operate, and maintain dewatering systems including well points, wells, chemical 
grouting, water tight sheeting, ground freezing, tremie wall, or any other technology as may be 
necessary to accomplish dewatering in a safe and proper manner. 

B. Provide dewatering systems that control groundwater level in conformance with the 
requirements of this Section.  Provide dewatering systems that lower groundwater to level 
shown, specified, or shown and specified in advance of excavation.  Provide dewatering 
systems that continuously maintain groundwater level at, or below, level shown, specified, or 
shown and specified until backfilling and compaction have been completed to level shown, 
specified, or shown and specified. 

C. Provide automatic starting devices, standby pumps, and other equipment and controls required 
to provide continuous dewatering in the event of an outage of dewatering pump or other 
dewatering system component. 

D. Provide headers, suction piping, and discharge piping as required to convey water from well 
points, dewatering wells, and caissons to dewatering system discharge point designated in 
permit and accepted dewatering plan. 

E. Modify dewatering system during the course of construction as conditions that affect 
dewatering change. 

3.04  DEWATERING OPEN EXCAVATIONS 

A. Lower groundwater to level shown, specified, or shown and specified in advance of excavation.  
Provide monitoring wells or other means to measure groundwater level prior to starting 
excavation. 

B. Dewater excavation from outside the limits of excavation.  Dewater excavation from below the 
bottom of excavation.  Do not dewater excavation from sumps within excavation. 

C. Dewatering measures shall provide the following: 

1. Prevent instability of excavation due to groundwater. 

2. Prevent the disturbance of subgrade bearing materials due to groundwater. 

3. Keep excavation free from standing water and running water. 

4. Prevent tanks, pipes, and other structures from being displaced by hydrostatic pressures. 
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D. Do not install or operate dewatering systems that allow movement of soil through excavation or 
excavation subgrade. 

E. Do not install or operate dewatering systems that allow movement of soil from beneath existing 
or previously installed structures or pipes. 

3.05  DEWATERING TRENCHES 

A. Lower groundwater to level shown, specified, or shown and specified in advance of excavation.  
Provide monitoring wells or other means to measure groundwater level prior to starting 
excavation. 

B. Dewater trench from outside the limits of trench.  Dewater trench from below the excavated 
trench bottom.  Do not dewater trench from sumps within trench. 

C. Dewater trench to a minimum level of 24 inches below excavated trench bottom.  Maintain 
water level a minimum of 24 inches below excavated trench bottom until backfill meets the 
following requirements: 

1. Backfilling and compaction have progressed as to a depth that installed piping will not be 
displaced by hydrostatic pressure. 

2. Backfilling and compaction have been completed above natural water table to a level that 
remaining backfill can be placed and compacted as specified in Section 31 23 00 
Excavation and Fill. 

D. Dewatering measures shall provide the following: 

1. Prevent instability of trench due to groundwater. 

2. Prevent the disturbance of subgrade bearing materials due to groundwater. 

3. Keep trench free from standing water and running water. 

4. Prevent tanks, pipes, and other structures from being displaced by hydrostatic pressures. 

E. Do not install or operate dewatering systems that allow movement of soil through trench or 
trench subgrade. 

F. Do not install or operate dewatering systems that allow movement of soil from beneath existing 
or previously installed structures or pipes. 

3.06  SURFACE WATER CONTROL 

A. Do not allow surface runoff to flow into excavations and trenches. 

1. Grade top perimeter of excavation to prevent surface water run-off to flow into 
excavation. 

2. Grade sides and ends of trench to prevent surface water run-off to flow into trench. 
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B. Do not allow storm water to puddle or pond on construction site except in designated storm 
water retention areas.  Grade construction areas so that storm water drains to storm water 
system. 

C. Do not allow storm water to flow off construction site except through permitted discharge 
structures and through permitted storm water pipes, conduits, and channels. 

D. Do not allow storm water to flow into or through stored fill and backfill materials. 

3.07  DEWATERING DISCHARGE CONTROL 

A. Discharge water from dewatering system to storm drain systems in accordance with dewatering 
permit and as specified in this Section.  Provide silting basins and other discharge treatment 
systems in accordance with dewatering permit and to meet discharge permit requirements. 

B. Do not allow discharge from dewatering system to puddle or pond on construction site except 
in areas designated and approved to receive discharge from dewatering system. 

C. Do not allow to discharge from dewatering system to flow off construction site except through 
permitted discharge structures and through pipes, conduits, and channels that have been 
designated and approved for discharge flow from dewatering systems. 

E. Do not use sanitary sewers for disposal of water from water control systems.  Do not use 
sanitary sewer system under construction as conduit to remove ground water from trench. 

F. Do not use storm sewer under construction as conduit to remove ground water from trench.  Do 
not use new storm water system for dewatering system discharge unless new storm water 
system has been approved for dewatering system discharge. 

G. Do not discharge water containing settleable solids into storm sewers. 

H. Do not contaminate or disturb the environment of properties adjacent to the Work. 

I. Do not contaminate streams or other surface waters. 

J. Provide temporary facilities and controls for dewatering system discharge.  Temporary facilities 
and controls shall be appropriate to the project, including, but not limited to: 

1. Silting basin, or basins, of adequate size. 

2. Filters. 

3. Coagulants. 

4. Screens. 

H. Discharge onto pavement shall not damage pavement. 

3.08  DEWATERING SYSTEM REMOVAL AND CLEANUP 

A. Completely remove dewatering systems installed for construction. 

B. Plug and seal dewatering wells after dewatering operations are concluded.  Plug and seal 
dewatering wells in accordance with permit requirements. 
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C. Remove and dispose of solids, including sand, mud, and other material, discharged from 
dewatering systems. 

 

3.09  GENERAL ADDITIONAL REQUIREMENTS 

A. Contractor shall design and provide a ground water treatment system plan comprised of the 
following: 

• A  large settling tank (silt box) with baffles for the removal of large solids and free product  

• Sock Bag filters shall be attached to the discharge hose into the sewer manholes for the removal 
of suspended solids. Contractor responsible for determining number of discharge hose’s required 
from the settling tank to the manhole to maintain adequate flow.   

B. Well point systems must be efficient enough to lower the water level in advance of the excavation 
and maintain it continuously in order that the trench bottom and sides shall remain firm and 
reasonably dry. The well points shall be designed especially for this type of service, and the 
pumping unit used shall be capable of maintaining a high vacuum, and at the same time, of 
handling large volumes of air as well as of water. Pumps shall be capable of handling the water 
the contractor need removed to perform the work. Sock filters shall be provided on the pump 
discharge at the silt box and manhole discharge.  Filter cloth draped in manhole shall not be used 
except for temporary basis of less than 4 hours.  

 
C. Silt boxes shall be capable of handling the water the contractor needs removed to perform the 

work. Silt box discharged into the sewer systems shall have filter socks on the discharge hose. 
The contractor shall provide multiple discharge hose with filtering sock if required to remove the 
water from the silt box. Silt boxes shall be cleaned daily.  Socks shall be replaced as needed. 
Sock(s) with holes or cuts shall be replaced immediately. He shall not dam, divert, or cause water 
to flow in excess in existing gutters, pavements or other structures: and to do this he may be 
required to conduct the water to a suitable place of discharge may be determined by the Owner. 

 
D. The contractor shall not dewater into the permitted stormwater gravity injection well at the 

project site.  
 

END OF SECTION 312319 



4/10/2015  Truman Waterfront Park 

 

SEDIMENTATION AND EROSION CONTROLS     31 25 00 -1 
 

SECTION 312500 - EROSION AND SEDIMENTATION CONTROLS  

 

PART 1 – GENERAL 

1.01  SUMMARY 

A. Section Includes:  Requirements for erosion and sedimentation control. 

1.02  DEFINITIONS 

A. The phrase "DOT Specifications" shall refer to the most current Florida Department of 
Transportation Standard Specifications for Road and Bridge Construction. 

1.03  SYSTEM DESCRIPTION 

A. Obtain permits required by regulatory authorities having jurisdiction and required by the Owner 
for installation, maintenance, and removal of erosion and sedimentation control measures. 

B. Furnish and install erosion and sedimentation control measures. 

C. Provide labor, equipment, and services required to maintain erosion and sedimentation control 
measures. 

D. Remove erosion and sedimentation control measures that are not a permanent part of Work. 

1.04  SUBMITTALS 

A. General:  As specified in: 

1. Division 1; 

2. This Section 

B. Submit copy of Erosion Control Plan prior to installing erosion and sedimentation control 
measures. 

C. Submit erosion and sedimentation control plan approved by State, local, or State and local 
authorities. 

1.05  PROJECT/SITE CONDITIONS 

A. Regulatory Requirements 

1. Dewatering 

a. Comply with requirements of permits for erosion and sedimentation control. 

2. Stormwater Pollution Prevention Plan 
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a. Prepare "Notice of Intent to Use Generic Permit for Stormwater Discharge from 
Construction Activities that Disturb Five or More Acres of Land".  Submit 
application and pay fee for review and approval of Notice. 

b. Obtain response to Notice prior to starting construction. 

c. Comply with requirements of Stormwater Pollution Prevention Plan and Generic 
Permit for Stormwater Discharge from Construction Activities that Disturb Five or 
More Acres, including modifications, addenda, and additions by Federal, State, and 
County regulatory authorities having jurisdiction. 

PART 2 – PRODUCTS 

2.01  MATERIALS FOR EROSION AND SEDIMENT CONTROL 

A. Filter Fabric 

1. Filter Fabric Material:  Nylon, polyester, propylene or ethylene yarn with ultraviolet ray 
inhibitors and stabilizers conforming to Section 985 of the DOT Specifications. 

2. Filter Fabric Flow:  0.3 gallons per foot per minute, minimum. 

B. Sediment Fence Posts 

1. Post Material:  Pine 

2. Post Diameter:  four inches 

3. Post Length:  Four feet, minimum. 

PART 3 – EXECUTION 

3.01  EROSION CONTROL PLAN 

A. Excavation method shall be selected by the Contractor, unless otherwise shown on the 
Drawings or required by local regulations 

B. Contractor shall be responsible for erosion and sedimentation control. 

C. Prepare and submit an Erosion Control Plan based upon the proposed excavation method. 

D. Erosion Control Plan shall be reviewed and accepted by the Engineer prior to commencement 
of any land disrupting activities.  Erosion Control Plan shall be reviewed and accepted by State, 
local, or State and local authorities having jurisdiction over erosion and sedimentation control 
prior commencement of any land disrupting activities. 

E. Submit erosion and sedimentation control plan approved by State, local, or State and local 
authorities. 

3.02  LOCATION 
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A. The type of sedimentation and erosion control (SEC) devices to be employed on the project will 
depend on location and adjoining features of the land at that location. 

B. Construct SEC devices in accordance with approved Erosion Control Plan. 

3.03  SEDIMENT FENCE CONSTRUCTION 

A. Locate sediment fence down-slope from source of sediment.  Extend sediment fence around 
source of sediment so that all run-off from source of sediment flows through sediment fence. 

B. Set posts down-slope of fabric. 

C. Bury toe of fence approximately eight inches deep. 

D. When joints are necessary, securely fasten fabric at support post with overlap to next post. 

3.04  SILTATION AND BANK EROSION 

A. Take adequate precautions to minimize siltation and bank erosion in ditches, in discharging 
well point systems, or during other construction activities. 

END OF SECTION 312500 
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SECTION 321216 - ASPHALT PAVING 

PART 1 – GENERAL 

1.01  SUMMARY 

A. Section Includes: This section covers the work necessary for the construction of the Asphalt / 
Pavement.  
 
1. Type SP- 9.5 ......................................................................................... 9.5 mm 

2. Type SP- 12.5 ....................................................................................... 12.5 mm 

1.02 REFERENCES; FDOT LOCAL AGENCY SPECIFICATIONS (LAP) AND STANDARD 
SPECIFICATIONS / LOCAL AGENCY SPECIFICATIONS 

 
A. The term "Standard Specifications" is used; such reference shall mean the most current edition of 

Florida Department of Transportation Standard Specification for Road and Bridge Construction 
and LAP Specifications.  The Standard Specifications shall be considered as part of this section of 
the Specifications; below are Listed references for the contractor’s convenience; the contractor 
shall be responsible for obtaining and incorporation in the contract all of the Standard 
Specification’s and the most current revisions that apply to this contract scope of work. The 
contractor shall document in his daily reports the required Standard Specifications that are used.  

B. Reference(s):  
 

1. SECTION 334 HOT MIX ASPHALT FOR LOCAL AGENCIES 
2. SECTION 120 EARTHWORH AND RELATED OPERATIONS FOR LOCAL 

AGENCIES 
3. SECTION 710 PAINTED PAVEMENT MARKINGS 
4. SECTION 711 THERMOPLASTIC TRAFFIC STRIPES AND MARKINGS 
5. 911 LIMEROCK MATERIAL FOR BASE AND STABILIZED BASE 
6. SECTION 971 TRAFFIC MARKING MATERIALS 

 
C. Any reference of the “FDOT”, “Agency” “Engineer” ‘Local Agency” in the LAP SPECS, and 

"Standard Specifications" shall be considered to be the Owner (City of Key West) for this 
contract. LAP SPECS are available at: 

 
http://www.dot.state.fl.us/specificationsoffice/Implemented/LAP/LapSpecs/Default.shtm 

 

1.03  DEFINITIONS 

A. The phrase "FDOT Specifications" shall refer to the Florida Department of Transportation 
Standard Specifications for Road and Bridge Construction. 

1.04  SYSTEM DESCRIPTION 

A. Furnish and install asphaltic concrete pavement as shown on the Drawings and specified in this 
Section.  Furnish and install asphaltic concrete pavement in accordance with the lines, grades 
and typical section as indicated on the Drawings. 
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B. Furnish and install new asphaltic concrete pavement required to complete the paving work. 

C. Furnish and install asphaltic concrete topping as indicated on the Drawings. 

D. Repair asphaltic concrete pavement damaged as a result of completing Work and damaged by 
construction operations. 

1.05  SUBMITTALS 

A. General:  As specified in: 

1. Division 1; 

2. This Section 

B. Submit proposed formula for asphaltic concrete paving prior to starting pavement work. 

1.06  QUALITY ASSURANCE 

A. FDOT Specifications referred to in this Section are made a part of this Contract to the extent of 
such references, and shall be as binding upon the Contract as through reproduced herein in their 
entirety. 

1.07  DELIVERY, STORAGE, AND HANDLING 

A. General 

1. Product Delivery:  As specified in Section 01650 Product Delivery Requirements. 

2. Product Storage and Handling:  As specified in Section 01660 Product Storage and 
Handling. 

B. Asphaltic Concrete Pavement Materials:  Delivery, storage, and handling of asphaltic concrete 
pavement materials shall meet the requirements of FDOT LAP / Specifications. 

1.08  PROJECT/SITE CONDITIONS 

A. Environmental Requirements 

1. Do not place base, prime coat, tack coat, or asphaltic concrete when rain is falling or 
when there is water on the surface to be covered. 

2. Monitor climatic conditions and anticipate conditions producing rainfall. 

3. Remove and replace materials damaged by rainfall or standing water. 

PART 2 – PRODUCTS 

2.01  MATERIALS 
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A. Lime Rock Base:  Lime Rock base shall be in accordance with Section 911 of the FDOT 
Specifications. 

B. Soil-Cement Base:  Soil Cement base shall be in accordance with Section 270 of the FDOT 
Specifications. 

C. Prime Coat:  Material used for prime coat shall be cut-back Asphalt Grade RC-70 conforming 
to Sections 300 and 916 of the FDOT Specifications for prime to be used on Miami Oolite 
formation lime rock. 

D. Tack Coat:  Material used for tack coat shall be Emulsified Asphalt Grade RS-2 conforming to 
Sections 300 and 916 of the FDOT Specifications.  All areas to be paved shall receive a final 
tack coat that provides a uniform finish for new and existing paving. 

PART 3 – EXECUTION 

3.01  INSTALLATION 

A. Subgrade 

1. Stabilize roadway subgrades to the minimum depth shown on the Drawings to a 
Limerock Bearing Ratio of not less than 40.  Stabilizing shall be Type B as defined in 
Section 160 of the FDOT Specifications.  Stabilization may require addition and 
thorough mixing in of crushed limerock, course limerock screenings, or any other 
stabilizing material acceptable to the Engineer.  Apply stabilizing material in such 
quantity that, after mixing and blending, the subgrade will have a LBR of not less than 
40.  Mix, blend, or mix and blend stabilizing material into subgrade material by plowing, 
scarifying, disking, harrowing, blading and mixing with rotary tillers until mixed 
materials are of uniform bearing value throughout width and depth of layer being 
processed. 

2. Make not less than three density determinations on each day's final compaction 
operations on each course.  Make density determinations at more frequent intervals if 
deemed necessary by the Engineer. 

B. Base 

1. Construct Base in accordance with Section 230 of the FDOT Specifications, to the 
thickness and width indicated on the Drawings. 

2. After spreading of the base material is completed, scarify entire surface and shape surface 
to produce the exact grade and cross section after compaction.  For double course base, 
extend scarifying to a depth sufficient to penetrate slightly the surface of the first course.  
The maximum depth of each lift shall be 8 inches. 

3. When the material does not have the proper moisture content to insure the required 
density, wetting or drying shall be required. 

a. If the material is deficient in moisture, add and uniformly mix in water by disking 
the base course to the full depth of the base course. 
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b. If the material contains an excess of moisture, allow the material to dry to proper 
moisture content before compacting material. 

4. As soon as proper conditions of moisture are attained, compact material to an average 
density not less than 98 percent maximum density as determined in more than one course, 
the density shall be obtained in each lift of the base. 

5. During final compacting operations, if blading of any areas is necessary to obtain true 
grade and cross section, complete compacting operations for such areas prior to making 
density determination on finished base. 

6. Unless otherwise directed by the Engineer, “hard-plane” the surface with a blade grader 
immediately prior to the application of the prime coat to remove the thin glaze or 
cemented surface and to allow free penetration of the prime material.  Materials planed 
from the base shall be removed from base area. 

7. If cracks or checks appear in the base, either before or after priming, which in the opinion 
of the Engineer, would impair the structural efficiency of the base course, remove such 
cracks or checks by rescarifying, reshaping, adding base material where necessary and 
recompacting, at no additional cost to the Owner. 

8. If at any time the subgrade material shall become mixed with the base course material, 
dig out and remove the mixture, reshape and compact the subgrade and replace the 
materials removed with clean base material.  Shape and compact clean base material as 
specified in this Article.  Remove, replace, shape, and compact material at no additional 
cost to the Owner. 

C. Prime Coat:  Apply prime coat at a rate of 0.15 gallons per square yard, and perform the Work 
in accordance with Section 300 of the FDOT Specifications. 

D. Tack Coat:  Apply tack coat at a rate between 0.02 and 0.10 gallons per square yard, and 
perform the Work in accordance with Section 300 of the FDOT Specifications. 

E. Asphaltic Concrete:  Spreading, compact, and joint the wearing surface in accordance with 
Sections 330, 332, 333 of the FDOT Specifications to the thickness indicated on the Drawings. 

3.02  PAVEMENT REPAIR 

A. Repair damage to pavement as a result of Work under this Contract.  Repair damage to 
pavement in a manner satisfactory to the Engineer and at no additional cost to the Owner.  
Pavement repair shall include preparation of the subgrade, placing and compacting of the 
limerock base, priming of the base, and placing and maintaining of surface treatment, as 
specified in this Section. 

B. Width of repairs shall extend at least 12 inches beyond the limit of damage.  Edge of pavement 
to be left in place shall be cut to a true edge with a saw or other acceptable method that 
provides a clean edge to abut repair.  Line of the repair shall be reasonably uniform with no 
unnecessary irregularities. 

END OF SECTION 321216 
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SECTION 321313 - CONCRETE PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes Concrete Paving  Including the Following: 

1. Ribbon curb. 

2. Concrete band. 

3. Landscape curb. 

4. Walks. 

B. Related Requirements: 

1. Section 033000 "Cast-in-Place Concrete" for general building applications of concrete. 

2. Section 321373 "Concrete Paving Joint Sealants" for joint sealants in expansion and 

contraction joints within concrete paving and in joints between concrete paving and 

asphalt paving or adjacent construction. 

3. Section 321713 "Parking Bumpers." 

4. Section 321723 "Pavement Markings." 

5. Section 321726 "Tactile Warning Surfacing" for detectable warning. 

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of blended 

hydraulic cement, fly ash, slag cement, and other pozzolans. 

B. W/C Ratio: The ratio by weight of water to cementitious materials. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Initial Selection: For each type of product, ingredient, or admixture requiring color 

selection. 

C. Samples for Verification: For each type of product or exposed finish, prepared as Samples of 

size indicated below: 

1. “Picture Frame” Finish:  60” x 60” square. 

D. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures when 

characteristics of materials, Project conditions, weather, test results, or other circumstances 

warrant adjustments. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified ready-mix concrete manufacturer and testing agency. 

B. Material Certificates: For the following, from manufacturer: 

1. Cementitious materials. 

2. Steel reinforcement and reinforcement accessories. 

3. Fiber reinforcement. 

4. Admixtures. 

5. Curing compounds. 

6. Applied finish materials. 

7. Bonding agent or epoxy adhesive. 

8. Joint fillers. 

C. Material Test Reports: For each of the following: 

1. Aggregates: Include service-record data indicating absence of deleterious expansion of 

concrete due to alkali-aggregate reactivity. 

D. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-

mixed concrete products and that complies with ASTM C 94/C 94M requirements for 

production facilities and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 

Production Facilities" (Quality Control Manual - Section 3, "Plant Certification 

Checklist"). 

B. Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329 for 

testing indicated. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 

Technician, Grade 1, according to ACI CP-1 or an equivalent certification program. 

C. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate 

aesthetic effects and set quality standards for materials and execution. 

1. Build mockups of full-thickness sections of concrete paving to demonstrate typical joints; 

surface finish, texture, and color; curing; and standard of workmanship. 

2. Build mockups of concrete paving in the location and of the size indicated or, if not 

indicated, build mockups where directed by Architect and not less than 60 inches (1524 

mm) by 60 inches (1524 mm). 

3. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 

in writing. 
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1.7 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified independent testing agency to perform 

preconstruction testing on concrete paving mixtures. 

1.8 FIELD CONDITIONS 

A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other 

construction activities. 

B. Hot-Weather Concrete Placement: Comply with ACI 301 (ACI 301M) and as follows when hot-

weather conditions exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32 

deg C) at time of placement. Chilled mixing water or chopped ice may be used to control 

temperature, provided water equivalent of ice is calculated in total amount of mixing 

water. Using liquid nitrogen to cool concrete is Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap, so steel temperature will not exceed 

ambient air temperature immediately before embedding in concrete. 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with ACI 301 (ACI 301M) unless otherwise indicated. 

2.2 FORMS 

A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type 

materials to provide full-depth, continuous, straight, and smooth exposed surfaces. 

1. Use flexible or uniformly curved forms for curves with a radius of 100 feet (30.5 m) or 

less. Do not use notched and bent forms. 

B. Form-Release Agent: Commercially formulated form-release agent that will not bond with, 

stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of 

concrete surfaces. 

2.3 STEEL REINFORCEMENT 

A. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, fabricated from galvanized-

steel wire into flat sheets. 

B. Deformed-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet. 

C. Epoxy-Coated Welded-Wire Reinforcement: ASTM A 884/A 884M, Class A, plain steel. 

D. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420); deformed. 
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E. Galvanized Reinforcing Bars: ASTM A 767/A 767M, Class II zinc coated, hot-dip galvanized 

after fabrication and bending; with ASTM A 615/A 615M, Grade 60 (Grade 420) deformed 

bars. 

F. Epoxy-Coated Reinforcing Bars: ASTM A 775/A 775M or ASTM A 934/A 934M; with 

ASTM A 615/A 615M, Grade 60 (Grade 420) deformed bars. 

G. Steel Bar Mats: ASTM A 184/A 184M; with ASTM A 615/A 615M, Grade 60 (Grade 420) 

deformed bars; assembled with clips. 

H. Plain-Steel Wire: ASTM A 1064/A 1064M, galvanized. 

I. Deformed-Steel Wire: ASTM A 1064/A 1064M. 

J. Epoxy-Coated-Steel Wire: ASTM A 884/A 884M, Class A; coated, plain. 

K. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 (Grade 420) plain-steel bars; zinc coated 

(galvanized) after fabrication according to ASTM A 767/A 767M, Class I coating. Cut bars true 

to length with ends square and free of burrs. 

L. Epoxy-Coated, Joint Dowel Bars: ASTM A 775/A 775M; with ASTM A 615/A 615M, 

Grade 60 (Grade 420) plain-steel bars. 

M. Tie Bars: ASTM A 615/A 615M, Grade 60 (Grade 420); deformed. 

N. Hook Bolts: ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6), internally and 

externally threaded. Design hook-bolt joint assembly to hold coupling against paving form and 

in position during concreting operations, and to permit removal without damage to concrete or 

hook bolt. 

O. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 

reinforcing bars, welded-wire reinforcement, and dowels in place. Manufacture bar supports 

according to CRSI's "Manual of Standard Practice" from steel wire, plastic, or precast concrete 

of greater compressive strength than concrete specified, and as follows: 

1. Equip wire bar supports with sand plates or horizontal runners where base material will 

not support chair legs. 

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated 

wire bar supports. 

P. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating, compatible with epoxy coating 

on reinforcement. 

Q. Zinc Repair Material: ASTM A 780/A 780M. 

2.4 CONCRETE MATERIALS 

A. Cementitious Materials: Use the following cementitious materials, of same type, brand, and 

source throughout Project: 

1. Portland Cement: ASTM C 150/C 150M, gray portland cement Type I. 

2. Fly Ash: ASTM C 618, Class C. 
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3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120. 

B. Normal-Weight Aggregates: ASTM C 33/C 33M, Class 4M, uniformly graded. Provide 

aggregates from a single source with documented service-record data of at least 10 years' 

satisfactory service in similar paving applications and service conditions using similar 

aggregates and cementitious materials. 

1. Maximum Coarse-Aggregate Size: 3/4 inch (19 mm) nominal. 

C. Air-Entraining Admixture: ASTM C 260/C 260M. 

D. Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other 

admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of 

cementitious material. 

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A. 

2. Retarding Admixture: ASTM C 494/C 494M, Type B. 

3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D. 

4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F. 

5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G. 

6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II. 

2.5 FIBER REINFORCEMENT 

A. Synthetic Fiber: Monofilament polypropylene fibers engineered and designed for use in 

decorative concrete paving, complying with ASTM C 1116/C 1116M, Type III, 1/2 to 1-1/2 

inches (13 to 38 mm) long. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Euclid Chemical Company (The); an RPM company; PSI Fiberstrand Multi-Mix 

80. 

b. FORTA Corporation; FORTA ECONO-MONO. 

c. Grace Construction Products; W.R. Grace & Co. -- Conn.; Grace MicroFiber. 

d. Metalcrete Industries; Polystrand 1000. 

e. Nycon, Inc.; ProCon-M. 

f. Propex; Fibermesh 150. 

g. QC Construction Products; QC FIBERS. 

h. Sika Corporation; Sika Fiber HP. 

B. Synthetic Fiber: Fibrillated polypropylene fibers engineered and designed for use in decorative 

concrete paving, complying with ASTM C 1116/C 1116M, Type III, 1/2 to 1-1/2 inches (13 to 

38 mm) long. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Euclid Chemical Company (The); an RPM company; PSI Fiberstrand F. 

b. FORTA Corporation; FORTA Econo-Net. 

c. Grace Construction Products; W.R. Grace & Co. -- Conn.; Grace Fibers. 

d. Nycon, Inc.; ProCon-F. 

e. Propex; Fibermesh 300. 

http://www.specagent.com/Lookup?ulid=11330
http://www.specagent.com/Lookup?uid=123457014939
http://www.specagent.com/Lookup?uid=123457014940
http://www.specagent.com/Lookup?uid=123457014941
http://www.specagent.com/Lookup?uid=123457014942
http://www.specagent.com/Lookup?uid=123457014945
http://www.specagent.com/Lookup?uid=123457014946
http://www.specagent.com/Lookup?uid=123457014943
http://www.specagent.com/Lookup?uid=123457014944
http://www.specagent.com/Lookup?ulid=11331
http://www.specagent.com/Lookup?uid=123457014947
http://www.specagent.com/Lookup?uid=123457014948
http://www.specagent.com/Lookup?uid=123457014949
http://www.specagent.com/Lookup?uid=123457014952
http://www.specagent.com/Lookup?uid=123457014950
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f. Sika Corporation; Sika Fiber PPF. 

2.6 CURING MATERIALS 

A. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

B. Water: Potable. 

C. Evaporation Retarder: Waterborne, monomolecular, film forming, manufactured for application 

to fresh concrete. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. BASF Corporation-Construction Systems; MasterKure ER 50 (Pre-2014: Confilm. 

b. Bon Tool Co.; 32-301-B7 BonWay Evaporation Retarder. 

c. Brickform; a division of Solomon Colors; Evaporation Retarder. 

d. ChemMasters, Inc; Spray-Film. 

e. Dayton Superior; AquaFilm Concentrate J74. 

f. Euclid Chemical Company (The); an RPM company; Eucobar. 

g. Kaufman Products, Inc; VaporAid. 

h. L&M Construction Chemicals, Inc; E-CON. 

i. Lambert Corporation; LAMBCO Skin. 

j. Metalcrete Industries; Waterhold. 

k. Nox-Crete Products Group; MONOFILM. 

l. Sika Corporation; SikaFilm. 

m. SpecChem, LLC; SpecFilm. 

n. TK Products; TK-2120 TRI-FILM. 

o. Vexcon Chemicals Inc.; Certi-Vex EnvioAssist. 

D. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, 

dissipating. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Anti-Hydro International, Inc; A-H Curing Compound #2 DR WB. 

b. ChemMasters, Inc; Safe-Cure Clear DR. 

c. Dayton Superior; Clear Resin Cure J11W. 

d. Euclid Chemical Company (The); an RPM company; Kurez DR VOX. 

e. Kaufman Products, Inc; DR Cure. 

f. L&M Construction Chemicals, Inc; L&M CURE R. 

g. Lambert Corporation; AQUA KURE - CLEAR. 

h. Nox-Crete Products Group; Res-Cure DH. 

i. Right Pointe; Clear Water Resin. 

j. SpecChem, LLC; PaveCure Rez. 

k. TK Products; TK-2519 DC WB. 

l. Unitex by Dayton Superior; Hydroseal 18. 

m. Vexcon Chemicals Inc.; Certi-Vex Enviocure 100. 

n. W.R. Meadows, Inc; 1100-CLEAR SERIES. 

http://www.specagent.com/Lookup?uid=123457014951
http://www.specagent.com/Lookup?ulid=5172
http://www.specagent.com/Lookup?uid=123457014858
http://www.specagent.com/Lookup?uid=123457014861
http://www.specagent.com/Lookup?uid=123457014862
http://www.specagent.com/Lookup?uid=123457014859
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2.7 RELATED MATERIALS 

A. Joint Fillers: Form expansion joint meeting ASTM D545-05, ASTM D3575 and ASTM 545-00 

and ASTM 04819 Type II. 

B. Bonding Agent: ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion or 

styrene butadiene. 

C. Epoxy-Bonding Adhesive: ASTM C 881/C 881M, two-component epoxy resin capable of 

humid curing and bonding to damp surfaces; of class suitable for application temperature, of 

grade complying with requirements, and of the following types: 

1. Types I and II, nonload bearing, for bonding hardened or freshly mixed concrete to 

hardened concrete. 

2.8 DETECTABLE WARNING MATERIALS 

A. Truncated Dome Pavers:  23 inch by 12 inch (304 by 304 mm), 6000 psi. 

2.9 CONCRETE MIXTURES 

A. Prepare design mixtures, proportioned according to ACI 301 (ACI 301M), for each type and 

strength of normal-weight concrete, and as determined by either laboratory trial mixtures or 

field experience. 

1. Use a qualified independent testing agency for preparing and reporting proposed concrete 

design mixtures for the trial batch method. 

2. When automatic machine placement is used, determine design mixtures and obtain 

laboratory test results that comply with or exceed requirements. 

B. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than 

portland cement in concrete as follows: 

1. Fly Ash or Pozzolan: 25 percent. 

2. Slag Cement: 50 percent. 

3. Combined Fly Ash or Pozzolan, and Slag Cement: 50 percent, with fly ash or pozzolan 

not exceeding 25 percent. 

C. Synthetic Fiber: Uniformly disperse in concrete mixture at manufacturer's recommended rate, 

but not less than 1.0 lb/cu. yd. (0.60 kg/cu. m). 

D. Concrete Mixtures: Normal-weight concrete. 

1. Compressive Strength (28 Days): 3500 psi (24.1 MPa). 

2. Maximum W/C Ratio at Point of Placement: 0.45. 

2.10 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to 

ASTM C 94/C 94M and ASTM C 1116/C 1116M. Furnish batch certificates for each batch 

discharged and used in the Work. 
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1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and 

delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 

deg C), reduce mixing and delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for 

dimensional, grading, and elevation tolerances. 

B. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of 

excess yielding. 

1. Completely proof-roll subbase in one direction and repeat in perpendicular direction. 

Limit vehicle speed to 3 mph (5 km/h). 

2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck 

weighing not less than 15 tons (13.6 tonnes). 

3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 

inch (13 mm) according to requirements in Section 312000 "Earth Moving." 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Remove loose material from compacted subbase surface immediately before placing concrete. 

3.3 EDGE FORMS AND SCREED CONSTRUCTION 

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, 

grades, and elevations. Install forms to allow continuous progress of work and so forms can 

remain in place at least 24 hours after concrete placement. 

B. Clean forms after each use and coat with form-release agent to ensure separation from concrete 

without damage. 

3.4 STEEL REINFORCEMENT INSTALLATION 

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 

supporting reinforcement. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials. 

C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during 

concrete placement. Maintain minimum cover to reinforcement. 

D. Install welded-wire reinforcement in lengths as long as practicable. Lap adjoining pieces at least 

one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent continuous 

laps in either direction. 



4/17/2015  Truman Waterfront Park 

CONCRETE PAVING 321313 - 9 

E. Zinc-Coated Reinforcement: Use galvanized-steel wire ties to fasten zinc-coated reinforcement. 

Repair cut and damaged zinc coatings with zinc repair material. 

F. Epoxy-Coated Reinforcement: Use epoxy-coated steel wire ties to fasten epoxy-coated 

reinforcement. Repair cut and damaged epoxy coatings with epoxy repair coating according to 

ASTM D 3963/D 3963M. 

G. Install fabricated bar mats in lengths as long as practicable. Handle units to keep them flat and 

free of distortions. Straighten bends, kinks, and other irregularities, or replace units as required 

before placement. Set mats for a minimum 2-inch (50-mm) overlap of adjacent mats. 

3.5 JOINTS 

A. General: Form construction, isolation, and contraction joints and tool edges true to line, with 

faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to 

centerline unless otherwise indicated. 

1. When joining existing paving, place transverse joints to align with previously placed 

joints unless otherwise indicated. 

B. Construction Joints: Set construction joints at side and end terminations of paving and at 

locations where paving operations are stopped for more than one-half hour unless paving 

terminates at isolation joints. 

1. Continue steel reinforcement across construction joints unless otherwise indicated. Do 

not continue reinforcement through sides of paving strips unless otherwise indicated. 

2. Provide tie bars at sides of paving strips where indicated. 

3. Joints shall be as close as possible to 90° at edge of slab.  In no stance shall joints create 

acute angles at less than 45°. 

C. Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs, 

catch basins, manholes, inlets, structures, other fixed objects, and where indicated. 

1. Locate expansion joints at intervals of as indicated on drawings. 

2. Extend joint fillers full width and depth of joint. 

3. Terminate joint filler not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) below 

finished surface if joint sealant is indicated. 

4. Place top of joint filler flush with finished concrete surface if joint sealant is not 

indicated. 

5. Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or 

clip joint-filler sections together. 

6. During concrete placement, protect top edge of joint filler with metal, plastic, or other 

temporary preformed cap. Remove protective cap after concrete has been placed on both 

sides of joint. 

D. Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as 

indicated. Construct contraction joints for a depth equal to at least one-fourth of the concrete 

thickness, as shown on drawings: 
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1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing 

each edge of joint with grooving tool to a 1/2-inch (12.7-mm) radius. Repeat grooving of 

contraction joints after applying surface finishes. 

E. Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an 

edging tool to a 1/2-inch (12.7-mm) radius. Repeat tooling of edges after applying surface 

finishes. 

3.6 CONCRETE PLACEMENT 

A. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and 

items to be embedded or cast-in. 

B. Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not 

place concrete around manholes or other structures until they are at required finish elevation and 

alignment. 

C. Comply with ACI 301 (ACI 301M) requirements for measuring, mixing, transporting, and 

placing concrete. 

D. Do not add water to concrete during delivery or at Project site. Do not add water to fresh 

concrete after testing. 

E. Deposit and spread concrete in a continuous operation between transverse joints. Do not push or 

drag concrete into place or use vibrators to move concrete into place. 

F. Consolidate concrete according to ACI 301 (ACI 301M) by mechanical vibrating equipment 

supplemented by hand spading, rodding, or tamping. 

1. Consolidate concrete along face of forms and adjacent to transverse joints with an 

internal vibrator. Keep vibrator away from joint assemblies, reinforcement, or side forms. 

Use only square-faced shovels for hand spreading and consolidation. Consolidate with 

care to prevent dislocating reinforcement joint devices. 

G. Screed paving surface with a straightedge and strike off. 

H. Commence initial floating using bull floats or darbies to impart an open-textured and uniform 

surface plane before excess moisture or bleedwater appears on the surface. Do not further 

disturb concrete surfaces before beginning finishing operations or spreading surface treatments. 

I. Curbs and Gutters: Use design mixture for automatic machine placement. Produce curbs and 

gutters to required cross section, lines, grades, finish, and jointing. 

3.7 FLOAT FINISHING 

A. General: Do not add water to concrete surfaces during finishing operations. 

B. Float Finish: Begin the second floating operation when bleedwater sheen has disappeared and 

concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven 

floats or by hand floating if area is small or inaccessible to power units. Finish surfaces to true 
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planes. Cut down high spots and fill low spots. Refloat surface immediately to uniform granular 

texture. 

1. Medium-to-Coarse-Textured Broom Finish: Provide a coarse finish by striating float-

finished concrete surface 1/16 to 1/8 inch (1.6 to 3 mm) deep with a stiff-bristled broom, 

perpendicular to line of traffic. 

3.8 DETECTABLE WARNING INSTALLATION 

A. See Section 321400 – Unit Paving 

3.9 CONCRETE PROTECTION AND 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, moisture-retaining-cover curing, curing 

compound 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. 

c. Absorptive cover, water saturated and kept continuously wet. Cover concrete 

surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers. 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining 

cover, placed in widest practicable width, with sides and ends lapped at least 12 inches 

(300 mm), and sealed by waterproof tape or adhesive. Immediately repair any holes or 

tears occurring during installation or curing period, using cover material and waterproof 

tape. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller 

according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall 

within three hours after initial application. Maintain continuity of coating, and repair 

damage during curing period. 

3.10 PAVING TOLERANCES 

A. Comply with tolerances in ACI 117 (ACI 117M) and as follows: 
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1. Elevation: 3/4 inch (19 mm). 

2. Thickness: Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm). 

3. Surface: Gap below 10-feet- (3-m-) long; unleveled straightedge not to exceed 1/2 inch 

(13 mm). 

4. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge: 1/2 inch per 12 

inches (13 mm per 300 mm) of tie bar. 

5. Lateral Alignment and Spacing of Dowels: 1 inch (25 mm). 

6. Vertical Alignment of Dowels: 1/4 inch (6 mm). 

7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge: 1/4 inch 

per 12 inches (6 mm per 300 mm) of dowel. 

8. Joint Spacing: 3 inches (75 mm). 

9. Contraction Joint Depth: Plus 1/4 inch (6 mm), no minus. 

10. Joint Width: Plus 1/8 inch (3 mm), no minus. 

3.11 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections. 

B. Testing Services: Testing and inspecting of composite samples of fresh concrete obtained 

according to ASTM C 172/C 172M shall be performed according to the following requirements: 

1. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. (76 cu. m) 

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. 

2. 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. 

3. Air Content: ASTM C 231/C 231M, pressure method; one test for each composite 

sample, but not less than one test for each day's pour of each concrete mixture. 

4. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 

40 deg F (4.4 deg C) and below and when it is 80 deg F (27 deg C) and above, and one 

test for each composite sample. 

5. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure one set of 

three standard cylinder specimens for each composite sample. 

6. Compressive-Strength Tests: ASTM C 39/C 39M; test one specimen at seven days and 

two specimens at 28 days. 

a. A compressive-strength test shall be the average compressive strength from two 

specimens obtained from same composite sample and tested at 28 days. 

C. Strength of each concrete mixture will be satisfactory if 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 

(3.4 MPa). 

D. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor 

within 48 hours of testing. Reports of compressive-strength tests shall contain Project 
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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. 

E. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be 

permitted by Architect but will not be used as sole basis for approval or rejection of concrete. 

F. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when 

test results indicate that slump, air entrainment, compressive strengths, or other requirements 

have not been met, as directed by Architect. 

G. Concrete paving will be considered defective if it does not pass tests and inspections. 

H. Additional testing and inspecting, at Contractor's expense, will be performed to determine 

compliance of replaced or additional work with specified requirements. 

I. Prepare test and inspection reports. 

3.12 REPAIR AND PROTECTION 

A. Remove and replace concrete paving that is broken, damaged, or defective or that does not 

comply with requirements in this Section. Remove work in complete sections from joint to joint 

unless otherwise approved by Architect. 

B. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks 

or defective areas. Fill drilled core holes in satisfactory paving areas with portland cement 

concrete bonded to paving with epoxy adhesive. 

C. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after 

placement. When construction traffic is permitted, maintain paving as clean as possible by 

removing surface stains and spillage of materials as they occur. 

D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep 

paving not more than two days before date scheduled for Substantial Completion inspections. 

END OF SECTION 321313 
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SECTION 321373 - CONCRETE PAVING JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Cold-applied joint sealants. 

2. Primers. 

B. Related Requirements: 

1. Section 079200 "Joint Sealants" for sealing nontraffic and traffic joints in locations not 

specified in this Section. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Verification: For each kind and color of joint sealant required, provide Samples 

with joint sealants in 1/2-inch- (13-mm-) wide joints formed between two 6-inch- (150-mm-) 

long strips of material matching the appearance of exposed surfaces adjacent to joint sealants. 

C. Paving-Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 

2. Joint-sealant manufacturer and product name. 

3. Joint-sealant formulation. 

4. Joint-sealant color. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of joint sealant and accessory. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 

approved by manufacturer. 

B. Product Testing: Test joint sealants using a qualified testing agency. 

1.6 FIELD CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 
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1. When ambient and substrate temperature conditions are outside limits permitted by joint-

sealant manufacturer. 

2. When joint substrates are wet. 

3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 

4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Compatibility: Provide joint sealants, backing materials, and other related materials that are 

compatible with one another and with joint substrates under conditions of service and 

application, as demonstrated by joint-sealant manufacturer, based on testing and field 

experience. 

2.2 COLD-APPLIED JOINT SEALANTS 

A. Single-Component, Nonsag, Silicone Joint Sealant: ASTM D 5893/D 5893M, Type NS. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Crafco Inc; RoadSaver Silicone. 

b. Dow Corning Corporation; Dow Corning® 888 Silicone Joint Sealant. 

c. Pecora Corporation; 301 NS. 

B. Single-Component, Self-Leveling, Silicone Joint Sealant: ASTM D 5893/D 5893M, Type SL. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Crafco Inc; RoadSaver Silicone SL. 

b. Dow Corning Corporation; Dow Corning® 890-SL Silicone Joint Sealant. 

c. Pecora Corporation; 300 SL. 

2.3 JOINT-SEALANT BACKER MATERIALS 

A. Joint-Sealant Backer Materials: Nonstaining; compatible with joint substrates, sealants, primers, 

and other joint fillers; and approved for applications indicated by joint-sealant manufacturer, 

based on field experience and laboratory testing. 

B. Backer Strips for Cold- and Hot-Applied Joint Sealants: ASTM D 5249; Type 2; of thickness 

and width required to control joint-sealant depth, prevent bottom-side adhesion of sealant, and 

fill remainder of joint opening under sealant. 

2.4 PRIMERS 

A. Primers: Product recommended by joint-sealant manufacturer where required for adhesion of 

sealant to joint substrates indicated. 

http://www.specagent.com/Lookup?ulid=5212
http://www.specagent.com/Lookup?uid=123456931544
http://www.specagent.com/Lookup?uid=123456931545
http://www.specagent.com/Lookup?uid=123456931546
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http://www.specagent.com/Lookup?uid=123456931548
http://www.specagent.com/Lookup?uid=123456931549
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints to receive joint sealants, with Installer present, for compliance with 

requirements for joint configuration, installation tolerances, and other conditions affecting joint-

sealant performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints: Before installing joint sealants, clean out joints immediately to 

comply with joint-sealant manufacturer's written instructions. 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 

joint sealant, including dust, old joint sealants, oil, grease, waterproofing, water 

repellents, water, surface dirt, and frost. 

B. Joint Priming: Prime joint substrates where indicated or where recommended in writing by 

joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior 

experience. Apply primer to comply with joint-sealant manufacturer's written instructions. 

Confine primers to areas of joint-sealant bond; do not allow spillage or migration onto adjoining 

surfaces. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. Comply with joint-sealant manufacturer's written installation instructions for products and 

applications indicated unless more stringent requirements apply. 

B. Joint-Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of 

joint sealants as applicable to materials, applications, and conditions. 

C. Install joint-sealant backings to support joint sealants during application and at position required 

to produce cross-sectional shapes and depths of installed sealants relative to joint widths that 

allow optimum sealant movement capability. 

1. Do not leave gaps between ends of joint-sealant backings. 

2. Do not stretch, twist, puncture, or tear joint-sealant backings. 

3. Remove absorbent joint-sealant backings that have become wet before sealant application 

and replace them with dry materials. 

D. Install joint sealants immediately following backing installation, using proven techniques that 

comply with the following: 

1. Place joint sealants so they fully contact joint substrates. 

2. Completely fill recesses in each joint configuration. 

3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 
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E. Tooling of Nonsag Joint Sealants: Immediately after joint-sealant application and before 

skinning or curing begins, tool sealants according to the following requirements to form 

smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 

contact and adhesion of sealant with sides of joint: 

1. Remove excess joint sealant from surfaces adjacent to joints. 

2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do 

not discolor sealants or adjacent surfaces. 

F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions 

unless otherwise indicated. 

3.4 CLEANING AND PROTECTION 

A. Clean off excess joint sealant as the Work progresses, by methods and with cleaning materials 

approved in writing by joint-sealant manufacturers. 

B. Protect joint sealants, during and after curing period, from contact with contaminating 

substances and from damage resulting from construction operations or other causes so sealants 

are without deterioration or damage at time of Substantial Completion. If, despite such 

protection, damage or deterioration occurs, cut out and remove damaged or deteriorated joint 

sealants immediately and replace with joint sealant so installations in repaired areas are 

indistinguishable from the original work. 

END OF SECTION 321373 
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SECTION 321400 - UNIT PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Concrete pavers set in mortar beds on concrete. 

B. Related Requirements: 

1. Section 321313 "Concrete Paving" for concrete base under unit pavers and for cast-in-

place concrete ribbon edge restraints for unit pavers. 

1.3 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Pavers. 

2. Mortar and grout materials. 

3. Edge restraints. 

B. Sieve Analyses: For aggregate setting-bed materials, according to ASTM C 136. 

C. Samples for Initial Selection: For each type of unit paver. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified 

testing agency, for unit pavers, indicating compliance with requirements. 

1.5 QUALITY ASSURANCE 

A. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 

aesthetic effects, and to set quality standards for materials and execution. 

1. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store pavers on elevated platforms in a dry location. If units are not stored in an enclosed 

location, cover tops and sides of stacks with waterproof sheeting, securely tied. 
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B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not 

use cementitious materials that have become damp. 

C. Store aggregates where grading and other required characteristics can be maintained and 

contamination avoided. 

1.7 FIELD CONDITIONS 

A. Weather Limitations for Mortar and Grout: 

1. Cold-Weather Requirements: Comply with cold-weather construction requirements 

contained in TMS 602/ACI 530.1/ASCE 6. 

2. Hot-Weather Requirements: Comply with hot-weather construction requirements 

contained in TMS 602/ACI 530.1/ASCE 6. Provide artificial shade and windbreaks and 

use cooled materials as required. Do not apply mortar to substrates with temperatures of 

100 deg F (38 deg C) and higher. 

a. When ambient temperature exceeds 100 deg F (38 deg C), or when wind velocity 

exceeds 8 mph (13 km/h) and ambient temperature exceeds 90 deg F (32 deg C), 

set pavers within 1 minute of spreading setting-bed mortar. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain each type of unit paver, joint material, and setting material from 

single source with resources to provide materials and products of consistent quality in 

appearance and physical properties. 

2.2 CONCRETE PAVERS 

A. Concrete Pavers: Solid interlocking paving units complying with ASTM C 936/C 936M, made 

from normal-weight aggregates. 

1. Manufacturers:  Subject to compliance with requirements. Available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Belgard 

2. Thickness: 3-1/8 inches (80 mm). 

3. Face Size and Shape: 3-7/8-by-7-7/8-inch (98-by-200-mm) rectangle. 

4. Face, Size and Shape: 6 inches by 6 inches, square. 

5. Color: As selected by Architect from manufacturer's full range. 

6. Exposed Aggregate:  Exposed Shell 

2.3 CURBS AND EDGE RESTRAINTS 

A. Job-Built Concrete Edge Restraints: Comply with requirements in Section 321313 "Concrete 

Paving" for normal-weight, air-entrained, ready-mixed concrete with minimum 28-day 

compressive strength of 3000 psi (20 MPa). 
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2.4 MORTAR SETTING-BED MATERIALS 

A. Portland Cement: ASTM C 150/C 150M, Type I or Type II. 

B. Hydrated Lime: ASTM C 207, Type S. 

C. Sand: ASTM C 144. 

D. Latex Additive: Manufacturer's standard water emulsion, serving as replacement for part or all 

of gaging water, of type specifically recommended by latex-additive manufacturer for use with 

field-mixed portland cement and aggregate mortar bed, and not containing a retarder. 

E. Thin-Set Mortar for Bond Coat: Latex-portland cement mortar complying with ANSI A118.4. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. ARDEX GmbH;  

b. Boiardi Products Corporation; a QEP company;  

c. Bonsal American, an Oldcastle company;  

d. Bostik, Inc;  

e. C-Cure;  

f. Custom Building Products;  

g. Jamo Inc;  

h. Laticrete International, Inc;  

i. MAPEI Corporation;  

j. Parex USA, Inc.;  

k. ProSpec; an Oldcastle company;  

l. Southern Grouts & Mortars, Inc;  

m. Summitville Tiles, Inc;  

n. TEC; H.B. Fuller Construction Products Inc.;  

2. Provide product that is approved by manufacturer for application thickness of 5/8 inch 

(16 mm). 

2.5 WATER:  POTABLE 

2.6 MORTAR MIXES 

A. General: Comply with referenced standards and with manufacturers' written instructions for mix 

proportions, mixing equipment, mixer speeds, mixing containers, mixing times, and other 

procedures needed to produce setting-bed of uniform quality and with optimal performance 

characteristics. Discard mortars if they have reached their initial set before being used. 

B. Mortar-Bed Bond Coat: Mix neat cement and latex additive to a creamy consistency. 

C. Latex-Modified, Portland Cement Setting-Bed Mortar: Proportion and mix portland cement, 

sand, and latex additive for setting bed to comply with written instructions of latex-additive 

manufacturer and as necessary to produce stiff mixture with a moist surface when bed is ready 

to receive pavers. 
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D. Latex-Modified, Portland Cement Bond Coat: Proportion and mix portland cement, aggregate, 

and liquid latex for bond coat to comply with written instructions of liquid-latex manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces indicated to receive unit paving, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance. 

B. Where unit paving is to be installed over waterproofing, examine waterproofing installation, 

with waterproofing Installer present, for protection from paving operations, including areas 

where waterproofing system is turned up or flashed against vertical surfaces. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Remove substances from concrete substrates that could impair mortar bond, including curing 

and sealing compounds, form oil, and laitance.  Use of curing and sealing compounds on 

surfaces to be covered by unit pavers set in mortar is prohibited. 

B. Sweep concrete substrates to remove dirt, dust, debris, and loose particles. 

3.3 INSTALLATION, GENERAL 

A. Do not use unit pavers with chips, cracks, voids, discolorations, or other defects that might be 

visible or cause staining in finished work. 

B. Mix pavers from several pallets or cubes, as they are placed, to produce uniform blend of colors 

and textures. 

C. Cut unit pavers with motor-driven masonry saw equipment to provide clean, sharp, unchipped 

edges. Cut units to provide pattern indicated and to fit adjoining work neatly. Use full units 

without cutting where possible. Hammer cutting is not acceptable. 

1. For concrete pavers, a block splitter may be used. 

D. Joint Pattern: Running bond and solder course. 

E. Tolerances: Do not exceed 1/32-inch (0.8-mm) unit-to-unit offset from flush (lippage) for 

finished surface of paving. 

F. Expansion and Control Joints: Provide for sealant-filled joints at locations and of widths 

indicated. Install joint filler before setting pavers. Sealant materials and installation are specified 

in Section 079200 "Joint Sealants." 

G. Provide edge restraints as indicated. Install edge restraints before placing unit pavers. 

1. Install job-built concrete edge restraints to comply with requirements in Section 033000 

"Cast-in-Place Concrete." 
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3.4 MORTAR SETTING-BED APPLICATIONS 

A. Saturate concrete subbase with clean water several hours before placing setting bed. Remove 

surface water about one hour before placing setting bed. 

B. Apply mortar-bed bond coat over surface of concrete subbase about 15 minutes before placing 

mortar bed. Do not exceed 1/16-inch (1.6-mm) thickness for bond coat. Limit area of bond coat 

to avoid its drying out before placing setting bed. 

C. Apply mortar bed over bond coat; spread and screed mortar bed to uniform thickness at 

subgrade elevations required for accurate setting of pavers to finished grades indicated. 

D. Place mortar bed with reinforcing wire fully embedded in middle of mortar bed. Spread and 

screed mortar bed to uniform thickness at subgrade elevations required for accurate setting of 

pavers to finished grades indicated. 

E. Mix and place only that amount of mortar bed that can be covered with pavers before initial set. 

Before placing pavers, cut back, bevel edge, and remove and discard setting-bed material that 

has reached initial set. 

F. Place pavers before initial set of cement occurs. Immediately before placing pavers on mortar 

bed, apply uniform 1/16-inch- (1.5-mm-) thick bond coat to mortar bed or to back of each paver 

with a flat trowel. 

G. Tamp or beat pavers with a wooden block or rubber mallet to obtain full contact with setting 

bed and to bring finished surfaces within indicated tolerances. Set each paver in a single 

operation before initial set of mortar; do not return to areas already set or disturb pavers for 

purposes of realigning finished surfaces or adjusting joints. 

H. Spaced Joint Widths: Provide 1/4-inch (6.4-mm) nominal joint width with variations not 

exceeding plus or minus 1/16 inch (1.5 mm). 

3.5 REPAIRING, POINTING, AND CLEANING 

A. Remove and replace unit pavers that are loose, chipped, broken, stained, or otherwise damaged 

or that do not match adjoining units. Provide new units to match adjoining units and install in 

same manner as original units, with same joint treatment and with no evidence of replacement. 

B. Pointing: During tooling of joints, enlarge voids or holes and completely fill with grout. Point 

joints at sealant joints to provide a neat, uniform appearance, properly prepared for sealant 

application. 

C. Cleaning: Remove excess grout from exposed paver surfaces; wash and scrub clean. 

END OF SECTION 321400 
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SECTION 321723 - PAVEMENT MARKINGS 
 

PART 1 - GENERAL 
 

1.01 SCOPE 
 

A. This section specifies the pavement traffic painting, marking, striping, and signing shown on the plans 
or called for in the test of the specifications. 

 
1.02 GENERAL 

 
A. In general, all pavement traffic painting, marking, striping, and signing shall comply with the Florida 

Department of Transportation Standard Specifications for Road and Bridge Construction, 1991, latest 
revision, hereafter referenced "FDOTSPEC" and the Manual of Uniform Traffic Control Devices, U.S. 
Department of Transportation Federal Highway Administration, 1971 or latest revision, hereafter 
referenced as "MUTCD." 

 
1.03 SIGN PANELS AND POSTS 

 
A. Sign panels shall be aluminum.  All sign posts shall be frangible aluminum and shall have a standard 

extruded aluminum sign bracket clamped to the post 12 inches below grade.  Bracket size shall match 
post diameter. 

 
1.04 SIGN BLANKS AND FACES 

 
A. Regulatory and Warning signs as defined in the MUTCD shall be "High Intensity" reflectorized grade. 

 
B. Street Name and Guide signs as defined in the MUTCD shall be "Standard reflectorized grade." 

 
C. The Contractor shall submit documentation from the sign supplier which identifies the reflector grade 

of each sign.  All materials shall meet the requirements of FDOTSPEC. 
 

1.05 SIGN HARDWARE 
 

A. The signs shall be attached to the posts with vandal-resistant nuts and carriage bolts with washers.  
Vandal-resistant nuts shall be Tufnut, Tamper-Pruf, Vandal-Pruf, or approved equal.  The nuts and 
bolts shall be manufactured from high strength aluminum.  Button head bolts shall not be used. 

 
1.06 PAVEMENT STRIPING AND PAINTING 

 
A. Temporary Painting Traffic Stripes.  Temporary Painted pavement striping shall conform to 

FDOTSPEC, Section 710.  (For use on-site) 
 

B. Final Thermoplastic Striping & Marking.  Final Thermoplastic pavement striping shall be reflective 
and shall conform to FDOTSPEC, Section 711. (For use within the rights-of-way) 

 
1.07 REFLECTIVE PAVEMENT MARKERS 

 



4/10/2015  Truman Waterfront Park 

 

  
   PAVEMENT MARKINGS  32 17 23 - 2                        

 

A. Reflective pavement markers and their installation shall conform to FDOTSPEC, Section 706. 
 

1.08 BASIS OF PAYMENT 
 

A. Payment for pavement marking, striping, and signing shall be on a lump sum basis in accordance with 
the accepted proposal.  Such payment shall constitute full compensation for furnishing all labor, 
materials, and equipment necessary to complete the construction in accordance with the plans and 
specifications.  The Owner reserves the right to add to or deduct from the scope of the work, and such 
additions or deductions will be made at the unit price established in the proposal.  The said additions 
or deductions shall not exceed twenty-five percent (25%) of the base bid of the successful bidder or 
bidders unless otherwise noted. 

 
PART 2 – PRODUCTS 
 
PART 3 - EXECUTION 

 
END OF SECTION 321723 
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SECTION 321726 - TACTILE WARNING SURFACING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Detectable warning unit pavers. 

B. Related Requirements: 

1. Section 321313 "Concrete Paving" for concrete walkways serving as substrates for tactile 

warning surfacing. 

2. Section 321400 "Unit Paving" for unit paving installations incorporating detectable 

warning unit pavers specified in this Section. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Initial Selection: For each type of exposed finish requiring color selection. 

C. Samples for Verification: For each type of tactile warning surface, in manufacturer's standard 

sizes unless otherwise indicated, showing edge condition, truncated-dome pattern, texture, 

color, and cross section; with fasteners and anchors. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For tactile warning surfacing, to include in maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 

aesthetic effects, and to set quality standards for materials and execution. 

1. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.6 PROJECT CONDITIONS 

A. Cold-Weather Protection: Do not use frozen materials or materials mixed or coated with ice or 

frost. Do not build on frozen subgrade or setting beds. Remove and replace unit paver work 

damaged by frost or freezing. 

B. Weather Limitations for Mortar and Grout: 
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1. Hot-Weather Requirements: Comply with hot-weather construction requirements 

contained in ACI 530.1/ASCE 6/TMS 602. Provide artificial shade and windbreaks, and 

use cooled materials as required. Do not apply mortar to substrates with temperatures of 

100 deg F (38 deg C) and higher. 

a. When ambient temperature exceeds 100 deg F (38 deg C), or when wind velocity 

exceeds 8 mph (13 km/h) and ambient temperature exceeds 90 deg F (32 deg C), 

set unit pavers within 1 minute of spreading setting-bed mortar. 

1.7 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of tactile warning 

surfaces that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Deterioration of finishes beyond normal weathering and wear. 

b. Separation or delamination of materials and components. 

2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 TACTILE WARNING SURFACING, GENERAL 

A. Accessibility Requirements: Comply with applicable provisions in the U.S. Architectural & 

Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for Buildings 

and Facilities for tactile warning surfaces. 

1. For tactile warning surfaces composed of multiple units, provide units that when installed 

provide consistent side-to-side and end-to-end dome spacing that complies with 

requirements. 

B. Source Limitations: Obtain each type of tactile warning surfacing, from single source with 

resources to provide materials and products of consistent quality in appearance and physical 

properties. 

2.2 DETECTABLE WARNING UNIT PAVERS 

A. Detectable Warning Concrete Unit Pavers: Solid paving units, made from normal-weight 

concrete with a compressive strength of not less than 5000 psi (34 MPa), water absorption of 

not more than 5 percent according to ASTM C 140, and no breakage and not more than 1 

percent mass loss when tested for freeze-thaw resistance according to ASTM C 67, with 

accessible detectable warning truncated domes on exposed surface of units. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following: 

a. ECG, Inc.; a division of Elizabeth City Glass Co. 

b. Tile-Tech Pavers. 

c. Belgard 

http://www.specagent.com/Lookup?ulid=9474
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2. Shapes and Sizes: 

a. Thickness: 2-3/8 inches (60 mm). 

b. Face Size: Nominal 4 by 8 inches (101 by 203 mm). 

3. Dome Spacing and Configuration: Manufacturer's standard compliant spacing, in square 

pattern. 

4. Color: As selected by Architect from manufacturer's full range. 

5. Finish:  Exposed shell finish. 

B. Setting Bed: Comply with requirements in Section 321400 "Unit Paving." 

C. Mortar Setting Bed: 

1. Portland Cement: ASTM C 150/C 150M, Type I or Type II. 

2. Sand: ASTM C 33/C 33M. 

3. Latex Additive: Manufacturer's standard water emulsion, serving as replacement for part 

or all of gaging water, of type specifically recommended by latex-additive manufacturer 

for use with field-mixed portland cement and aggregate mortar bed, and not containing a 

retarder. 

4. Thinset Mortar: Latex-modified portland cement mortar complying with ANSI A118.4. 

5. Water: Potable. 

2.3 ACCESSORIES 

A. Adhesive: As recommended by manufacturer for adhering tactile warning surfacing unit to 

pavement. 

B. Sealant: As recommended by manufacturer for sealing perimeter of tactile warning surfacing 

unit. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that pavement is in suitable condition to begin installation according to manufacturer's 

written instructions. Verify that installation of tactile warning surfacing will comply with 

accessibility requirements upon completion. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION OF DETECTABLE WARNING UNIT PAVERS 

A. Unit Paver Installation, General: 

1. Setting-Bed and Unit Paver Installation: Comply with installation requirements in 

Section 321400 "Unit Paving." 

2. Mix unit pavers from several pallets or cubes, as they are placed, to produce uniform 

blend of colors and textures. 

3. Cut unit pavers with motor-driven masonry saw equipment to provide pattern indicated 

and to fit adjoining work neatly. Use full units without cutting where possible. 
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4. Tolerances: Do not exceed 1/4 inch in 10 feet (6 mm in 3 m) from level, or indicated 

slope, for finished surface of paving. 

B. Mortar Setting-Bed Applications: 

1. Saturate concrete subbase with clean water several hours before placing setting bed. 

Remove surface water about one hour before placing setting bed. 

2. Apply mortar-bed bond coat over surface of concrete subbase about 15 minutes before 

placing mortar bed. Limit area of bond coat to avoid its drying out before placing setting 

bed. Do not exceed 1/16-inch (1.6-mm) thickness for bond coat. 

3. Apply mortar bed over bond coat; spread and screed mortar bed to uniform thickness at 

subgrade elevations required for accurate setting of pavers to finished grades indicated. 

4. Mix and place only that amount of mortar bed that can be covered with pavers before 

initial set. Before placing pavers, cut back, bevel edge, and remove and discard setting-

bed material that has reached initial set. 

5. Place pavers before initial set of cement occurs. Immediately before placing pavers on 

mortar bed, apply uniform 1/16-inch- (1.5-mm-) thick bond coat to mortar bed or to back 

of each paver with a flat trowel. 

6. Tamp or beat pavers with a wooden block or rubber mallet to obtain full contact with 

setting bed and to bring finished surfaces within indicated tolerances. Set each paver in a 

single operation before initial set of mortar; do not return to areas already set or disturb 

pavers for purposes of realigning finished surfaces or adjusting joints. 

7. Spaced Joint Widths: Provide 3/8-inch (10-mm) nominal joint width with variations not 

exceeding plus or minus 1/16 inch (1.5 mm). 

3.3 CLEANING AND PROTECTION 

A. Remove and replace tactile warning surfacing that is broken or damaged or does not comply 

with requirements in this Section. Remove in complete sections from joint to joint unless 

otherwise approved by Architect. Replace using tactile warning surfacing installation methods 

acceptable to Architect. 

B. Protect tactile warning surfacing from damage and maintain free of stains, discoloration, dirt, 

and other foreign material. 

END OF SECTION 321726 
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SECTION 321813 - SYNTHETIC GRASS SURFACING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes synthetic grass surfacing. 

B. Related Requirements: 

1. Section 312000 "Earth Moving" for preparation, compaction, and grading of granular 

base. 

2. Section 334600 "Subdrainage" for subsurface drainage system. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site with Architect’s representative. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For synthetic grass surfacing. 

1. Include sections and details. 

2. Show locations of seams and method of seaming. 

3. Show layout of game lines, numbers, and letters. Indicate application method of each line 

and marking. 

4. Show location and layout of team logo/graphics. 

C. Samples: For each type of synthetic grass surfacing indicated. 

1. Turf Fabric: 12 inches (300 mm) square. 

2. Shock-Attenuation Pad: 12 inches (300 mm) square. 

3. Seam Sample: 24 inches (600 mm) square with seam centered in sample. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Test Reports: For each synthetic grass surfacing assembly. 

C. Field quality-control reports. 

D. Sample Warranties: For special warranties. 
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1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For synthetic grass surfacing, including maintenance cleaning instructions, 

to include in maintenance manuals. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Turf Fabric: Minimum of 300 sq. ft. (28 sq. m) for each type indicated. 

2. Seaming Tape and Adhesive: One roll of seaming tape and one gallon of adhesive. 

3. One new set of maintenance tools, of type recommended by synthetic grass surfacing 

manufacturer for installation. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 

approved by manufacturer and have experience installing five (5) projects of similar scope and 

scale in the past two (2) years. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Store materials in location and manner to allow installation of synthetic grass surfacing without 

excess disturbance of granular base and have experience installing three (3) jobs of similar score 

and scale in the past two (2) years. 

1.10 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace synthetic grass surfacing that fails in 

materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Deterioration and excessive wear. 

b. Deterioration from UV light. 

c. Excessive loss of shock attenuation. 

d. Seam separation, including game lines and markings. 

2. Warranty Period: 4 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Turf Fabric: Turf fabric tested according to the following methods, with additional test method 

conditions for each method according to ASTM F 1551. 

1. Tuft Bind: Not less than 10 lbf (45 N) according to ASTM D 1335. 

2. Breaking Strength: Minimum 250 lbf (1112 N) in warp direction and minimum 250 lbf 

(1112 N) perpendicular to warp direction, according to ASTM D 5034. 
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B. Synthetic Grass Surfacing: Assembly tested according to the following methods, with additional 

test method conditions for each method according to ASTM F 1551. 

1. Shock Attenuation: No greater than 100 G(max) at time of installation according to 

ASTM F 355. 

2. Abrasiveness Index: 50 according to ASTM F 1015. 

C. Permeability: 45 in./h (1143 mm/h) of rainfall capacity according to ASTM F 2898 or 

EN 15330-1. 

D. Durability: Minimum of 20,000 wear cycles according to EN 15306 (Lisport test). 

2.2 SYNTHETIC GRASS SURFACING 

A. Synthetic Grass Surfacing: Complete surfacing system, consisting of synthetic yarns bound to 

water-permeable backing and infill indicated, suitable for playground and playing fields. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Act Global. 

b. Advanced Polymer Technology Corp. 

c. A-Turf Incorporated. 

d. Desso Sports Systems North America. 

e. Domo Inc. 

f. FieldTurf, a Tarkett Sports Company. 

g. Mondo U.S.A. Inc. 

h. Shaw Sports Turf Division of Berkshire Hathaway. 

i. Sporturf International Division of Controlled Products, LLC. 

j. Sprinturf, an Integrated Turf Solutions Company. 

k. Textile Management Associates, Inc. 

l. UBU Sports, Inc. 

m. Astroturf Gameday Grass 

B. Turf Fabric: Woven turf fabric with multicolored fiber and UV resistance, complying with the 

following: 

1. Yarn Fiber: Multifiber monofilament and slit-film polyethylene. 

2. Lead Content of Yarn Fiber: Maximum of 100 ppm according to ASTM F 2765. 

3. Pile Weight: 50 oz./sq. yd. (g/sq. m) according to ASTM D 5848. 

4. Pile Height: ¼ inch to ½ inch (6.4 mm to 12.7 mm) according to ASTM D 5823. 

C. Backing: Manufacturer's standard woven or nonwoven polypropylene primary backing with 

urethane-coated secondary backing; provide perforations or drainage channels sufficient to meet 

permeability indicated. 

D. Seaming Method: Sewn. 
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2.3 MATERIALS 

A. Sand Infill: Uniformly sized  silica sand free of silts, clays, and contaminants, and of subangular 

or rounder shape according to ASTM F 1632; mesh size as recommended by synthetic grass 

surfacing manufacturer. 

B. Seaming Cord: Seaming cord or thread, recommended by the synthetic grass surfacing 

manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine base and other conditions, with Installer present, for compliance with requirements for 

installation tolerances, permeability, and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Avoid disturbance of base during installation of shock-attenuation pad and turf fabric. 

B. Shock-Attenuation Pad Installation: Roll out pad and allow to relax a minimum of six hours 

prior to final fit and trim. Stagger head seams between adjacent rows. Fit seams snugly without 

stretching or forcing. 

C. Roll out turf fabric and allow to relax at least four hours prior to seaming. 

D. Provide seams flat and snug, with no gaps or fraying. Remove yarns that are trapped within 

seams. Attach turf fabric to perimeter restraint system as recommended by the manufacturer. 

E. Install inlaid game lines and markings by cutting through turf fabric and installing snugly fitting 

game line turf fabric. Provide seaming tape that extends minimum 6 inches (152 mm) beyond 

seam. 

F. Repair loose seams and bubbles formed due to expansion of turf fabric prior to installation of 

infill. 

G. Evenly broadcast and groom infill by machine in proportions and depth after settling as 

recommended by the manufacturer, and to meet indicated performance requirements. Rake 

fibers trapped by infill to surface. 

3.3 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Perform the following tests and inspections: 

1. Permeability: 45 in./h (1143 mm/h) of rainfall capacity according to ASTM F 2898 or 

EN 15330-1. 



4/17/2015  Truman Waterfront Park 

SYNTHETIC GRASS SURFACING 321813 - 5 

2. Shock Attenuation: No greater than 100 G(max) at time of installation according to 

ASTM F 1936. 

3.4 DEMONSTRATION 

A. Train Owner's maintenance personnel in proper maintenance procedures for synthetic grass 

surfacing. 

END OF SECTION 321813 
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SECTION 323119 - DECORATIVE METAL FENCES AND GATES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Decorative aluminum fences. 

2. Swing gates. 

B. Related Requirements: 

1. Section 033000 "Cast-in-Place Concrete” for concrete post concrete fill. 

2. Section 281300 "Access Control" for access control devices installed at gates and 

provided as part of a security system. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For gates. Include plans, elevations, sections, details, and attachments to other 

work. 

C. Samples: For each fence material and for each color specified. 

1. Provide Samples 12 inches (300 mm) in length for linear materials. 

2. Provide Samples 12 inches (300 mm) square for bar grating and sheet or plate materials. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Fabricator of products. 

B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 

aesthetic effects, and to set quality standards for fabrication and installation. 

1. Include 10-foot (3-m) length of fence complying with requirements. 
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PART 2 - PRODUCTS 

2.1 DECORATIVE ALUMINUM FENCES 

A. Decorative Aluminum Fences: Fences made from aluminum extrusions. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings  or comparable product by one of the following: 

a. Alumi-Guard, Inc. 

b. Ameristar Fence Products. 

c. Carfaro, Inc. 

d. Delair Group, L.L.C. 

e. East & West Alum Craft Ltd. 

f. Elegant Aluminum Products, Inc. 

g. Elite Fence Products, Inc. 

h. Ideal Aluminum Products. 

i. Iron Eagle Industries, Inc. 

j. Japra Group International. 

k. Jerith Manufacturing Company, Inc. 

l. Master Halco. 

m. Merchants Metals. 

n. Royal Aluminum and Steel, Inc. 

o. Specrail. 

p. Superior Aluminum Products, Inc. 

q. Tek-Rail. 

r. Ultra Aluminum Mfg., Inc. 

s. Virginia Railing and Gates, LLC. 

B. Posts: Square extruded tubes. 

1. Line Posts: 4 by 4 inches (101.6 by 101.6 mm) with 0.125 inch (3.18-mm) wall thickness. 

2. End and Corner Posts: 4 by 4 inches (101.6 by 101.6 mm) with 0.125 inch (3.18-mm) 

wall thickness. 

3. Swing Gate Posts: 4 by 4 inches (101.6 by 101.6 mm) with 0.250 inch (6.35-mm) wall 

thickness. 

4. Horizontal-Slide Gate Post, Openings up to 12 Feet (3.7 m): 4 by 4 inches (101.6 by 

101.6 mm) with 0.250 inch (6.35-mm) wall thickness. 

5. Horizontal-Slide Gate Post, Openings Wider Than 12 Feet (3.7 m): 12 by 12 inches 

(304.8 by 304.8 mm) with 0.250 inch (6.35-mm) wall thickness. 

6. Guide Posts for Class 1 Horizontal-Slide Gates: 3 by 3 inches (76 by 76 mm) with 0.125-

inch (3.18-mm) wall thickness; installed adjacent to gate post to permit gate to slide in 

space between. 

C. Post Caps: Aluminum castings that cover entire top of posts. 

D. Rails: Extruded-aluminum channels, 1-1/4 by 1-1/4 inches (32 by 32 mm), with 0.078-inch- 

(1.98-mm-) thick sidewalls and 0.062-inch- (1.57-mm-) thick top. 

E. Pickets: Extruded-aluminum tubes, 1 inch (25 mm) square, with 0.062-inch (1.57-mm) wall 

thickness. 

http://www.specagent.com/Lookup?ulid=5261
http://www.specagent.com/Lookup?uid=123456842510
http://www.specagent.com/Lookup?uid=123456842511
http://www.specagent.com/Lookup?uid=123456842512
http://www.specagent.com/Lookup?uid=123456842505
http://www.specagent.com/Lookup?uid=123456842518
http://www.specagent.com/Lookup?uid=123456842513
http://www.specagent.com/Lookup?uid=123456842514
http://www.specagent.com/Lookup?uid=123456842519
http://www.specagent.com/Lookup?uid=123456842507
http://www.specagent.com/Lookup?uid=123456842515
http://www.specagent.com/Lookup?uid=123456842506
http://www.specagent.com/Lookup?uid=123456842508
http://www.specagent.com/Lookup?uid=123456842516
http://www.specagent.com/Lookup?uid=123456842509
http://www.specagent.com/Lookup?uid=123456842517
http://www.specagent.com/Lookup?uid=123456842520
http://www.specagent.com/Lookup?uid=123456842521
http://www.specagent.com/Lookup?uid=123456842522
http://www.specagent.com/Lookup?uid=123456842523
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1. Terminate tops of pickets at top rail for flush top appearance. 

2. Picket Spacing: 4 inches (101.6 mm), maximum.  A 4 inch (101.6 mm) diameter ball 

shall not fit between pickets. 

F. Fasteners: Manufacturer's standard tamperproof, corrosion-resistant, color-coated fasteners 

matching fence components with resilient polymer washers. 

G. Fabrication: Assemble fences into sections by welding pickets to rails. 

1. Fabricate sections with clips welded to rails for field fastening to posts. 

2. Drill clips for fasteners before finishing. 

H. Finish exposed welds to comply with NOMMA Guideline 1, Finish #2 - completely sanded 

joint, some undercutting and pinholes okay. 

I. Finish: Baked enamel or powder coating. 

2.2 SWING GATES 

A. Gate Configuration: As indicated. 

B. Gate Frame Height: As indicated. 

C. Gate Opening Width: As indicated. 

D. Automated vehicular gates shall comply with ASTM F 2200, Class II. 

E. Frame Corner Construction: Welded and 5/16-inch- (7.9-mm-) diameter, adjustable truss rods 

for panels 5 feet (1.52 m) wide or wider. 

F. Additional Rails: Provide as indicated, complying with requirements for fence rails. 

G. Infill: Comply with requirements for adjacent fence. 

H. Picket Size, Configuration, and Spacing: Comply with requirements for adjacent fence. 

1. Treillage: Provide iron castings of pattern indicated between each pair of pickets. Finish 

as specified for gates. 

I. Hardware: Latches permitting operation from both sides of gate, hinges, and keepers for each 

gate leaf more than 5 feet (1.52 m) wide. Provide center gate stops and cane bolts for pairs of 

gates.  Fabricate latches with integral eye openings for padlocking; padlock accessible from 

both sides of gate. 

J. Hinges: BHMA A156.1, Grade 1, suitable for exterior use. 

1. Function: 39 - Full surface, triple weight, antifriction bearing. 

2. Material: Wrought steel, forged steel, cast steel, or malleable iron; galvanized. 

K. Rim Locks: BHMA A156.5, Grade 1, suitable for exterior use. 

1. Function:  626 - Interlocking deadbolt operated by key from either side 
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2. Material: Cast, forged, or extruded brass or bronze. 

3. Mounting Plate: Configuration necessary for mounting locks. Fabricate from 1/8-inch- 

(3.2-mm-) thick, aluminum plate. 

L. Mortise Locks: BHMA A156.13, Grade 1, suitable for exterior use. 

1. Function: F16 - Double-cylinder deadlock or F17 - Deadlock. 

2. Material: Brass or bronze. 

3. Levers: Cast, forged, or extruded brass or bronze. 

4. Mounting Box: Configuration necessary to enclose locks. Fabricate from 1/8-inch- (3.2-

mm-) thick, aluminum plate. 

M. Cane Bolts: Provide for inactive leaf of pairs of gates. Fabricated from 3/4-inch- (19-mm-) 

diameter, round steel bars, hot-dip galvanized after fabrication. Finish to match gates. Provide 

galvanized-steel pipe strikes to receive cane bolts in closed position. 

N. Finish exposed welds to comply with NOMMA Guideline 1, Finish #2 - completely sanded 

joint, some undercutting and pinholes okay. 

O. Galvanizing: For items other than hardware that are indicated to be galvanized, hot-dip 

galvanize to comply with ASTM A 123/A 123M. For hardware items, hot-dip galvanize to 

comply with ASTM A 153/A 153M. 

P. Aluminum Finish: Baked enamel or powder coating. 

2.3 HORIZONTAL-SLIDE GATES 

A. Gate Configuration: Double leaf. 

1. Type: Overhead slide. 

2. Type: Cantilever slide, with internal roller assemblies. 

B. Gate Frame Height: 72 inches (1830 mm). 

C. Gate Opening Width: As indicated. 

D. Automated vehicular gates shall comply with ASTM F 2200, Class II. 

E. Aluminum Frames and Bracing: Fabricate members from square tubing. 

1. Frame Members: Extruded-aluminum 2-1/2 by 2-1/2 inches (64 by 64 mm) with 0.154-

inch (3.91-mm) wall thickness. 

2. Bracing Members: Extruded-aluminum tubes 1-1/2 by 1-1/2 inches (38 by 38 mm) with 

0.154-inch (3.91-mm) wall thickness. 

F. Frame Corner Construction: 

1. Welded frame with panels assembled with bolted or riveted corner fittings and 5/16-inch- 

(7.9-mm-) diameter, adjustable truss rods for panels 5 feet (1.52 m) wide or wider. 

2. Overhead Slide Gates: Welded or assembled with corner fittings including 5/16-inch- 

(7.9-mm-) diameter, adjustable truss rods for panels 5 feet (1.52 m) wide or wider. 
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G. Additional Rails: Provide as indicated, complying with requirements for fence rails. 

H. Infill: Comply with requirements for adjacent fence. 

I. Picket Size, Configuration, and Spacing: Comply with requirements for adjacent fence. 

J. Hardware: Latches permitting operation from both sides of gate, locking devices and roller 

assemblies and stops fabricated from mill-finished, Grade 319 aluminum-alloy casting with 

stainless-steel fasteners.  Fabricate latches with integral eye openings for padlocking; padlock 

accessible from both sides of gate. 

K. Finish exposed welds to comply with NOMMA Guideline 1, Finish #2 - completely sanded 

joint, some undercutting and pinholes okay. 

L. Galvanizing: For items other than hardware that are indicated to be galvanized, hot-dip 

galvanize to comply with ASTM A 123/A 123M. For hardware items, hot-dip galvanize to 

comply with ASTM A 153/A 153M. 

M. Aluminum Finish: Baked enamel or powder coating. 

2.4 ALUMINUM 

A. Aluminum, General: Provide alloys and tempers with not less than the strength and durability 

properties of alloy and temper designated in paragraphs below for each aluminum form 

required. 

B. Extrusions: ASTM B 221 (ASTM B 221M), Alloy 6063-T5. 

C. Tubing: ASTM B 429/B 429M, Alloy 6063-T6. 

D. Plate and Sheet: ASTM B 209 (ASTM B 209M), Alloy 6061-T6. 

E. Die and Hand Forgings: ASTM B 247 (ASTM B 247M), Alloy 6061-T6. 

F. Castings: ASTM B 26/B 26M, Alloy A356.0-T6. 

2.5 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy 

welded. 

1. For aluminum, provide type and alloy as recommended by producer of metal to be 

welded and as required for strength and compatibility in fabricated items. 

B. Concrete: Normal-weight, air-entrained, ready-mix concrete complying with requirements in 

Section 033000 "Cast-in-Place Concrete" with a minimum 28-day compressive strength of 3000 

psi (20 MPa), 3-inch (75-mm) slump, and 1-inch (25-mm) maximum aggregate size. 

C. Nonshrink Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying 

with ASTM C 1107/C 1107M and specifically recommended by manufacturer for exterior 

applications. 
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2.6 ALUMINUM FINISHES 

A. Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film thickness 

of 2 mils (0.05 mm). Comply with coating manufacturer's written instructions for cleaning, 

conversion coating, and applying and baking finish. 

1. Color and Gloss:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for site 

clearing, earthwork, pavement work, construction layout, and other conditions affecting 

performance of the Work. 

B. Do not begin installation before final grading is completed unless otherwise permitted by 

Architect. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 500 feet 

(152.5 m) or line of sight between stakes. Indicate locations of utilities, lawn sprinkler system, 

underground structures, benchmarks, and property monuments. 

1. Construction layout and field engineering are specified in Section 017300 "Execution." 

3.3 DECORATIVE FENCE INSTALLATION 

A. Install fences by setting posts as indicated and fastening rails and infill panels to posts.  Peen 

threads of bolts after assembly to prevent removal. 

B. Post Excavation: Drill or hand-excavate holes for posts in firm, undisturbed soil. Excavate holes 

to a diameter of not less than 4 times post size and a depth of not less than 24 inches (600 mm) 

plus 3 inches (75 mm) for each foot (300 mm) or fraction of a foot (300 mm) that fence height 

exceeds 4 feet (1.2 m). 

C. Post Setting: Set posts in concrete at indicated spacing into firm, undisturbed soil. 

1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in 

position during setting with concrete or mechanical devices. 

2. Concrete Fill: Place concrete around posts and vibrate or tamp for consolidation. Protect 

aboveground portion of posts from concrete splatter. 

a. Concealed Concrete: Top 12 inches (304.8 mm) below grade as indicated on 

Drawings to allow covering with surface material. Slope top surface of concrete to 

drain water away from post. 
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3. Posts Set in Concrete: Extend post to within 6 inches (150 mm) of specified excavation 

depth, but not closer than 3 inches (75 mm) to bottom of concrete. 

4. Posts Set into Concrete in Sleeves: Use galvanized-steel pipe sleeves with inside diameter 

at least 3/4 inch (20 mm) larger than outside diagonal dimension of post, preset and 

anchored into concrete for installing posts. 

a. Extend posts at least 5 inches (125 mm) into sleeve. 

b. After posts have been inserted into sleeves, fill annular space between post and 

sleeve with nonshrink grout, mixed and placed to comply with grout 

manufacturer's written instructions; shape and smooth to shed water. Finish and 

slope top surface of grout to drain water away from post. 

5. Posts Set into Voids in Concrete: Form or core drill holes not less than 3/4 inch (20 mm) 

larger than outside diagonal dimension of post. 

a. Extend posts at least 5 inches (125 mm) into concrete. 

b. Clean holes of loose material, insert posts, and fill annular space between post and 

concrete with nonshrink grout, mixed and placed to comply with grout 

manufacturer's written instructions. Finish and slope top surface of grout to drain 

water away from post. 

6. Space posts uniformly at 8 feet (2.44 m) o.c. 

3.4 GATE INSTALLATION 

A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full 

opening without interference. Attach hardware using tamper-resistant or concealed means. 

Install ground-set items in concrete for anchorage. Adjust hardware for smooth operation and 

lubricate where necessary. 

3.5 ADJUSTING 

A. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive 

deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout 

entire operational range. Confirm that latches and locks engage accurately and securely without 

forcing or binding. 

END OF SECTION 323119 
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SECTION – 02810 IRRIGATION SYSTEM 
 
 
PART 1 - GENERAL  
 
1.1 SECTION INCLUDES 
 

A. Landscape irrigation system including all necessary accessories in affected areas and as 
specified in this section. 

 
B. Provisions for labor, materials, equipment, transportation machinery and services and 

incidentals necessary to complete the irrigation work, as indicated on the drawings, as 
specified herein or both, including all changes and incident repairs. 

 
C. The completed and proper installation of the irrigation system, including but not limited 

to: 
 

1. Piping, including mains, laterals, fittings, sleeves, connections, tees, thrust 
blocks, swing joints, and other accessories. 

 
2. Control, gate, globe, pressure reducing, quick coupling, air relief, and other 

valves including valve boxes, markers, connections, operators, and other 
accessories. 

 
3. Complete automatic control system including controllers, decoders, control 

wiring, wire conduit, connections to electrical supply,  grounding,and water 
conservation equipment. 

 
4. All sprinklers including proper nozzles as called for herein and as shown on the 

plans, and all other appurtenances and accessories for proper operation. 
 
5. Pump station and underground storage tank. 
 
6. Connections of piping to the supply source as required. 
 
7. Backflow prevention in accordance with local codes to meet requirements for 

cross connection control. 
 
8. All excavation, site work, relocation or replacement of utilities, backfill and 

restoration of all disturbed areas.  The root systems of each existing trees shall be 
protected. 

 
9. Supply, deliver, store and protect all equipment and materials including pipe and 

fittings, sprinkler heads, valves, controllers, wire, and other component parts 
necessary for the installation of a fully automatic irrigation system. 

 
10. Adjustment of head location, type and size, and any other system components to 

comply with the requirements of landscaping as actually installed. 
 
11. Provide adequate security of materials on site. 
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D. Related Sections: 
 

1. 329113 – Soil Preparation 
 
2. 329200 – Turf and Grasses 

 
3. 329300 – Plants 

 
4. 329600 – Transplanting 

 
E. Investigation of Subsurface Conditions: 
 

1. The Contractor shall be responsible for making site subsurface investigations and 
examinations as he chooses in order to determine the character of the existing 
material and the construction conditions under which he will work. 

 
2. No separate, additional compensation will be granted because of any unusual 

difficulties which may be encountered in the execution of any portion of the 
work. 

 
F. The Plans are not complete unless accompanied by these specifications. 
 

1.2 QUALITY ASSURANCE 
 

A. Applicable ANSI, ASTM, FED. Spec. Standards and Specifications, and applicable 
building codes and other public agencies having jurisdiction on the work. 

 
B. Install the system in accordance with local codes, ordinances, and laws. 
 
C. Replace all trees, plants, turf or any structure damaged or disrupted during the 

installation.  Damage to the root systems of existing trees shall be minimized. 
 
D. Prevent foreign materials such as concrete, mortar mix, limerock, grease, oils, etc., from 

mixing with native soil except as specified herein. 
 
E. Obtain permits and pay required fees to governmental agencies having jurisdiction over 

the work.  Inspections required by local ordinances or codes shall be arranged as 
required. 

 
F. Work shall be guaranteed for one year from date of acceptance against all defects in 

materials, equipment, and workmanship.  Repairs, if required, shall be performed 
promptly. 

 
G. Installer qualifications:  Have satisfactorily installed acceptable underground sprinkler 

systems on at least ten (10) other projects of comparable complexity. Provide 
Owner/Client/General Contractor/Architect of record names, postal address, phone, fax, 
email address and photographs of such projects. All employees shall be competent and 
highly skilled in their particular job in order to properly perform the work assigned to 
them. The Contractor shall be responsible for maintaining the quality of the material on 
the project. 
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H. Correct Grade or Quality of Materials: Any supplier of materials misrepresenting the 
grade or quality of their materials (i.e. a higher grade than they are), as determined in the 
contract documents, shall not be allowed to supply any material for this project. All 
material already supplied and received from such a supplier shall be removed and 
replaced at no additional cost to the Owner. This requirement for removal and 
replacement shall also include installed materials. No further material will be accepted 
from such supplier until written evidence is submitted and confirmed that all material for 
delivery is of the grade or quality represented. 

 
I. The Landscape Architect shall have the right, during any phase of the work operations, to 

reject any and all work and materials which do not meet the requirements of the plans and 
specifications. Rejected work and materials shall be immediately removed from the 
project area and replaced with acceptable work and material within ten (10) calendar days 
or as approved in writing by the Landscape Architect. 

 
J. The fact that the project Landscape Architect has not made an early construction 

observation and discovery of faulty work or work omitted, or of work performed which is 
not in accordance with the contract requirements, shall not bar the Landscape Architect 
from subsequently rejecting such substandard work. 

 
1.3 MATERIAL DELIVERY AND HANDLING 
 

A. Movement of material shall comply with all Federal, State, and local laws, regulations 
and ordinances. 

 
B. Transport materials on vehicles large enough so that materials will not be crowded and 

damaged. 
 
C. The Contractor shall exercise care in handling, loading, unloading, storing and 

transporting all material to prevent damage. The Contractor shall assume full 
responsibility for protection and safekeeping of materials stored. 

 
1.4 SUBMITTALS 
 

A. Provide two copies of catalog cut sheets of equipment specified or required.  Submit two 
copies of shop drawings on the following: 

 
1. Pipe, Fittings, and Wire Conduit 
 
2. Sprinklers Heads and Quick Coupler Valves 

 
3. Gate Valves 
 
4. Valve Boxes 
 
5. Controller, Decoders, and Weather Sensor 
 
6. Two Wire Cable 
 
7. Automatic Valves 
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8. Backflow Prevention 
 

9. Pump Station 
 

10. Underground Storage Tank 
 

B. Installation Instructions:  Submit two copies of installation instructions, including 
mounting details for each automatic controller. 

 
C. Warranties:  Provide manufacturer's warranties as applicable. 
 
D. Operating Instructions:  Submit written operating instructions with a schedule indicating 

length of time each valve is to operate to apply a specified amount of water. 
 
E. Written request for approval to substitute a material's type, grade, quality, size, quantity, 

etc. due to the non-availability of the material specified. Request shall be submitted 
within fourteen (14) calendar days after the preconstruction conference. Approval shall 
be given by the Landscape Architect before the material is delivered and installed on the 
project. 

 
F. Certificate of Qualification:  Submit certificate of installer's experience at least 4 weeks 

prior to starting work, identifying ten (10) other projects of comparable complexity. 
Provide Owner/Client/General Contractor/Architect of record names, postal address, 
phone, fax, email address and photographs of such projects. 

 
G. Submit prints of Shop drawings for any special conditions not covered in the details 

indicated. This shall be for review by the Landscape Architect before they are installed 
on the project. 

 
H. Maintenance Instructions:  Submit maintenance instructions on all items requiring 

manufacturer's standard detail submittal. 
 
I. Extra Stock:  Provide owner with two sprinkler heads of each size and type and two keys 

for valve markers. 
 
1.5 SUBSTITUTIONS 
 

A. Substitution of material will only be permitted upon submission of documented proof that 
the particular material specified is not obtainable. Substitutions shall be approved in 
writing by the Landscape Architect before the installation of any substitutes. 

 
1.6 SIZE, QUALITY AND GRADE OF REPLACEMENT 
 

A. Replacement material shall be of the same quality and grade as that of the material to be 
replaced. 

 
B. Replacements shall be guaranteed for a period equal to the originally specified guarantee. 

This guarantee period shall begin at time of acceptance of the replacement. 
 
C. Final payment to the Contractor shall not relieve him of the guarantee obligations. 
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1.7 PLAN AND SPECIFICATION INTERPRETATION 
 

A. On the plans, figured dimensions shall govern over scaled dimensions. If any error or 
discrepancy is found in the plans and specifications, the Contractor shall bring the error 
or discrepancy to the attention of the Landscape Architect for an interpretation and 
decision. In resolving conflicts between the plans and specifications, the plans shall 
govern over the specifications. The Landscape Architect shall have the right to correct 
apparent errors or omissions in the plans and specifications and to make such 
interpretations, as he may deem necessary for the proper fulfillment of the intent of the 
Plans and Specifications. 

 
B. The irrigation system indicated on the plans is drawn for clarity and is essentially 

diagrammatic. Sprinkler head spacing shown on the plans shall not be modified unless 
accepted in writing by the Landscape Architect. 

 
1.8 REVIEW OF SHOP DRAWINGS 
 

A. The purpose of the shop drawing review by the Landscape Architect is to check for 
conformance with the design concept, not for accuracy or completeness of details or 
quantities and procedures. 

 
B. Corrections or comments made on the shop drawings during the review do not relieve the 

Contractor from compliance with the requirements of the plans and specifications. 
 
C. Acceptance of a specific item shall not include acceptance of an assembly of which the 

item is a component. 
 
D. Contractor is responsible for: dimensions to be confirmed and correlated at the jobsite; 

information that pertains solely to the fabrication processes or to the means, methods, 
techniques, sequences and procedures of construction; coordination of the Work of all 
trades; and to performing all work in a safe and satisfactory manner. 

 
1.9 AS-BUILT DRAWINGS 
 

A. Prints of the plans prepared by the Landscape Architect will be supplied to the Contractor 
for recording "As-Built" information. In addition, the Contractor shall have a set of prints 
of the shop drawings prepared by the Contractor, sub-contractors, etc. for recording "As-
Built" information. These prints shall be kept at the job site at all times. 

 
B. Immediately upon installation of any work that deviates from what is shown on the 

prints, the Contractor shall clearly indicate such changes in red pencil on the prints. Such 
changes shall include, but not be limited to, changes in (1) material, (2) sizes of material, 
(3) location, and (4) quantities. Dimensions shall be used where required, such as, but not 
limited to, underground utilities. 

 
C. Upon completion of the work, the completed set of "As-Built" prints shall be delivered to 

the Owner for review and confirmed acceptance. 
 

1.10 PERMITS AND CODES 
 

A. The Contractor shall procure all necessary permits to accomplish all of the work. 
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B. The Contractor is responsible for performing all work in accordance with all applicable 

regulations, ordinances and code requirements from the appropriate jurisdiction in which 
the project is located. 

 
1.11 CHANGES AND ADDITIONAL WORK 
 

A. The Contractor shall not start any changes or additional work on the project until the 
Owner and the Contractor have executed a written agreement setting forth the adjusted 
contract amount. Any work performed on any changes or additional work prior to the 
execution of a written agreement, may or may not be compensated for by the Owner. 

 
1.12 "JOB SITE" / "PROJECT SITE" ETC. 
 

A. The words "job site", "project site", "project", "site" shall be synonymous with one 
another when used in these documents. 

 
1.13 SAFETY  
 

A. In performing the scope of work, all safety on or off the job site shall be the sole 
responsibility of the Contractor. The Owner and Architect will NOT be held responsible 
for safety on or off the job site. The Landscape Architect’s "on site" observation will be 
only for the purpose of verifying that the Plans and Specifications are being implemented 
properly. The Landscape Architect’s "on site" observations are NOT for safety on or off 
the project site. 

 
 
 

 
1.14 CONSTRUCTION OBSERVATION 
 

A. The Landscape Architects "on site" observations shall be only for the purpose of 
verifying that the plans and specifications are being implemented properly. These 
observations are NOT intended to be take charge, direct, run or manage the 
implementation of the plans and specifications nor are they to be construed to take 
charge, direct, run or manage the Contractor while he is performing the scope of work 
indicated in these specifications. 

 
1.15 PAYMENT FOR ADDITIONAL SERVICES 
 

A. The Contractor shall pay for any services or additional services performed by the 
Landscape Architect which resulted from actions by the Contractor, such as, but not 
limited to, improper performance, lack of performance or noncompliance with the plans 
and specifications. Such services or additional services shall include, but are not limited 
to: 

 
1. Repeated construction observation related to the completion of any "punch lists". 
 
2. Repeated construction observation related to defective or unauthorized work. 
 
3. Construction observation related to tests which repeatedly fail. 
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4. Construction observation of materials or work which are found to NOT be within 

an acceptable, normal and reasonable deviation or variation from the plans and 
specifications. 

 
 
PART 2 - PRODUCTS 
 
2.1 PVC PIPE 
 

A. PVC pipe shall be virgin, high impact, polyvinyl chloride pipe which shall be 
continuously and permanently marked with the manufacturer's name, material, size, and 
schedule or type.  Pipe shall conform to US Department of Commerce Commercial 
Standard CS 207-60 or latest revision.  Material shall conform to all requirements of 
Commercial Standard (CS 256-63) or latest revision. 

 
B. Main line, sleeves, and laterals and wire conduit shall be SCH 40 PVC conforming to 

ASTM D 1785. 
 

2.2 GALVANIZED PIPE 
 

A. Pipe installed above ground for backflow prevention and at the pump station shall be 
galvanized painted steel conforming to ASTM A 120 Schedule 40. 

 
2.3 FITTINGS 
 

A. Lateral pipe fittings shall be SCH 40, Type 1 PVC,  and must be of domestic 
manufacturer. Fittings shall be identified according to pressure rating or schedule. 

 
B. Galvanized fittings shall be malleable iron screwed type conforming to ANSI B. 16.3. 
 
C. Main line fittings shall be ductile iron push-on type, and must be of domestic 

manufacturer.  Fittings shall be identified acoording to pressure rating or schedule. 
 
 

2.4 SWING JOINTS / RISERS  
 

A. Pop-up spray and small turf rotor heads located in sod, mulch, and ground covers shall be 
installed on flexible swing joints consisting of thickwalled poly pipe and appropriate 
insert elbows. Large turf rotor heads shall be installed on pre-fabricated PVC swing 
joints. 

 
B. Shrub type spray heads and bubblers shall be installed on PVC swing joints consisting of 

SCH 80 nipples and SCH 40 fittings and riser pipe. 
 
2.5 SPRINKLERS 
 

A. All sprinklers shall be as called for on the irrigation plan and shall be manufactured by 
RainBird, or approved equivalent.  Each sprinkler shall perform to the manufacturer's 
specifications concerning diameter of throw and water volume at given pressure.  
Spacing of heads shall not exceed the manufacturer's maximum recommendations. 
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B. Shrub type spray heads and bubblers: RainBird 1800 series with multiple interchangeable 

nozzles and radius adjustment screw. 
 
C. Pop Up Spray Sprinklers:  RainBird 1800 Series 6” and 12” type constructed of cycolac 

with fixed pattern, screw-type flow adjustment, stainless steel retraction spring, and 
multiple interchangeable nozzles.   

 
D. Pop-Up Rotary Sprinklers:  Rainbird 5000 and Falcon series with multiple 

interchangeable nozzles and radius and arc adjustment features. 
 

2.6 AUTOMATIC VALVES 
 

A. Rain Bird PGA series or approved equivalent electrically activated remotely operated 
globe/angle valve, normally closed, with cycolac body, integrally molded single seat, 
diaphragm operated, 24 volt electric-solenoid actuated, and with manually operated 
adjusting stem enabling valve to be partially or fully closed.   

 
2.7 AUTOMATIC CONTROL SYSTEM 
 

A. Control system shall be a Rain Bird ESP series 2 wire decoder type. 
 
B. Controller shall be Rain Bird ESP-LXD with a capacity of 100 stations. 
 
C. Decoders shall be  Rain Bird #FD-101 Turf single station type. 
 
D. Landscape irrigation and maintenance remote shall be Rain Bird #LIMR. 
 
E. Decoder programming unit Rain Bird #DFU-210. 
 
F. Ground rods, clamps, and plates. 
 

2.8 CONTROL WIRES 
 

A. Control wires shall be Rain Bird Maxi cable, #14-2UF. 
 
 
 
 
 
2.9 GATE VALVES 
 

A. Type 1, Class 150 lb., threaded ends, FS WW-V54, Nibco Model T-111 all bronze body, 
or approved equivalent. 

 
2.10 VALVE BOX 
 

A. Ametek standard box #10-170-001 with standard cover #10-173-134, or approved 
equivalent. 

 
2.11 RAIN SENSOR 
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A. Rain sensor shall be a RainBird RSD-BEx series, or approved equivalent. 
 

2.12 BACKFLOW PREVENTION 
 

A. Backflow prevention shall be installed to meet code requirements for cross connection 
control. 

 
B. Prevention shall be  manufactured by Febco (or approved equivalent.). 
 

 
2.13 QUICK COUPLER VALVES AND KEYS 
 

A.        Quick coupler valves shall be Rain Bird #5. 
 

B.        Quick coupler keys shal be Rain Bird #55K. 
 

 
2.14 PUMP STATION 

 
A.        Pump station shall be a pre-fabricated type with a capacity of 225 gpm at 184 FT.HD. 

 
B.        Station shall be manufactured by Hoover Pump,  

                        model # HC2F-20PDV-230/3-E-125,F,M,RZ,T,Z, or approved equal. 
 
2.15    STORAGE TANK 
 

A.      Storage tank shall be a single walled fiberglass underground type with a capacity of 
20,000      
       gallons. 

 
B.       Tank shall be manufactured by XERXES or approved equal. 

 
2.16    AIR RELIEF VALVES         

 
A.       Air relief valves shall be manufactured by Bermad or approved equal. 
 
 

PART 3 - EXECUTION 
 
3.1 PROJECT SITE  
 

A. Utilities 
 

1. The work area may have existing utilities, such as, but not limited to, telephone, 
electric, sewer, cable TV, gas and drainage. The location of some of these 
existing utilities may or may not have been located on the plans. However, no 
guarantee is implied that the plans are accurate or complete. It shall be the 
responsibility of the Contractor to verify the location of all such utilities, 
structures, etc., by hand excavation or other appropriate measures before 
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performing any work. CALL SUNSHINE.  The Contractor is responsible for the 
damage caused by his work to any utilities, structures or other facilities. 

 
2. The Contractor shall take immediate steps to repair, replace, or restore all 

services to any utilities or other facilities which are disrupted due to his 
operations. All costs involved in the repairs and restoring disrupted service 
resulting from negligence on the part of the Contractor shall be borne by the 
Contractor and he shall be fully responsible for any and all claims resulting from 
the damage. 

 
3. Should utilities, structures, etc., be encountered which interfere with the work, 

the Landscape Architect shall be consulted immediately in order for a decision to 
be made on the relocation of the work so it will clear the obstruction, if the 
obstruction cannot be relocated. 

 
4. The Contractor shall not purposefully disrupt or disconnect any type of utility 

whatsoever without first obtaining the written permission of the Owner. Requests 
for disconnection must be in writing and received by the Owner at least 72 hours 
prior to the time of the requested interruption. 

 
3.2 GRADES 
 

A. It shall be the responsibility of the Contractor to provide the backfilling, consolidation of 
fill and grading of his trenches so that the final level conforms to surrounding grades. 
Existing or proposed drainage patterns shall NOT be modified by this contract. 

 
3.3 PREPARATION AND LAYOUT 
 

A. Modifications due to Field Conditions: If conditions occur on the project that might 
cause   
changes to the system, those proposed changes shall be presented as shop drawings by 
the Contractor. Review and written acceptance by the Landscape Architect must occur 
prior to any modification in the field. 

 
B. Layout of Main and Laterals: The sprinkler main lines and all laterals shall be laid out 

by the Contractor and observed, if necessary, by the Landscape Architect prior to 
excavation. Any adjustment or modification that requires approval by the Landscape 
Architect for general conformance with construction document requirements shall be 
done prior to the excavation operation. 

 
C. Layout of Sprinkler Heads: All sprinkler head locations shall be staked by the 

Contractor and observed, if necessary, by the Landscape Architect prior to installation for 
compliance with uniformity and correctness of both pattern and coverage. If there are 
discrepancies in the site and the drawings they shall be brought to the attention of the 
Landscape Architect by the Contractor so that corrective actions can be taken prior to any 
installation. 

 
D. Valve Locations: The location of all valves shall be in landscape areas. The location of 

all valves shall be staked by the Contractor and accepted, if necessary, by the Landscape 
Architect prior to installation to insure ease of access for maintenance and to insure that 
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they do not conflict with other elements on the project. Each valve shall be installed in a 
separate valve box. 

 
E. Irrigation Plans: The irrigation system indicated on the plans is shown for clarity and is 

essentially diagrammatic. Spacing of the heads shown on the plans shall not be modified 
unless accepted in writing by the Landscape Architect. 

 
3.4 INSTALLATION 
 

A. General: The sprinkler system shall be installed after the completion of site grading. 
System shall be installed to match site conditions. 

 
3.5 EXCAVATING AND TRENCHING 
 

A. See Section 02220, Site Excavation, Bacjfilling and Compaction. 
 

1. Excavate trench to pipe grade depth. 
 
2. Make width of trench at least six (6) inches or one and a half times the diameter 

of pipe, whichever is wider. 
 
3. Backfill and hand tamp excavation prior to installing piping. 
 
4. In soils containing rock or other hard material that might damage pipe, excavate 

trenches six (6) inches deeper than required; then backfill to pipe grade with 
selected fine earth or sand. 

 
5. Keep trenches free of obstructions and debris that can damage pipe. 
 
6. Do not mix subsoil with topsoil. 
 
7. Protect root system of existing trees from damage. In cases of conflicts between 

irrigation plans and site conditions, contact the Landscape Architect. 
 

3.6 PIPING SYSTEM 
 

A. COVER: 
 

1. Pipe shall be installed at sufficient depth below ground to protect it from hazard 
such as vehicular traffic or routine occurrences which occur in the normal use 
and maintenance of the property. Depths of cover shall meet or exceed scs code 
430-DD. Refer to applicable detail for additional information.  Refer to 
applicable installation details. 

 
B.           CLEARANCE: 
 

1. Install piping to maintain minimum clearances between lines: 
 

a. 4" - for 2" pipe and smaller 
 
b. 12" - for 2 1/2" pipe and larger 
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c. 12" - other services 
 

2. Maintain a minimum vertical clearance of 1" between lines that cross at greater 
than 45 degrees.  

 
3. Sleeve pipe routed under pavement. Each sleeve shall be: (1)  buried to a 

minimum depth of 18”; (2)  two pipe sizes larger than the carrier pipe; and (3) 
extended beyond hardscaped area 24” on both sides. Contractor shall verify the 
size, depth location of all existing sleeves. 

 
 

4. NSTALLATION: 
 

1. Galvanized steel pipe shall be thoroughly threaded in accordance with ANSI 
B2.1.   Joint compound shall be applied to male end only. 
 

2. PVC pipe joints shall be connected in accordance with ASTM D-2855-73 and 
pipe manufacturer's instructions. 

 
3. Thrust blocks shall be installed at main line fittings where the flow of water 

changes direction. 
 

3.7 VALVES 
 

A. Each manual valve shall be installed in a valve box extending from grade to valve body 
with a minimum cover of 4" measured from finish grade to the top of the valve stem. 

 
B. Each automatic valve shall be installed plumb to within 1/16 inch in a valve box 

extending from grade to valve body with a minimum of 4" cover measured from grade to 
top of valve.  Arrange for easy adjustment and removal.  Provide gravel below valve to 
insure drainage 

 
3.8 SPRINKLERS  
 

A. Pop-up type sprinklers located in sod, mulch, and ground covers shall be installed on 
swing joints as shown on the detail drawing.  Each sprinkler shall be installed so the top 
is slightly above finished grade.  Backfill around swing joints and sprinklers shall be free 
of rocks, roots or foreign debris.  Pop-up spray heads shall be installed four (4) inches in 
from hardscape areas,  shrub heads and 12” pop-up spray heads  12”, and rotor heads 6”. 

 
B. Pop-up sprinklers located in shrub masses shall be installed on ½” SCH 40 PVC risers 

to a height so each sprinkler is concealed from view except during use.   
 
C. Shrub type sprinklers and bubblers shall be installed on swing joint type PVC risers. 

Shrub heads shall be installed a standard height of 6" above plants and shall be located 
within shrub masses to be concealed from view.  Bubblers shall be installed at the base of 
tall shrubs and palms for low level watering.  Risers shall be painted flat black to be less 
visible.  Each spray head shall be equipped with the appropriate MPR nozzle. 
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D. Sprinklers shall be installed and maintained at the proper height to be hidden from view 
and to eliminate when possible the chance of injury to the public. 

 
3.9 CONTROL WIRE 
 

A. Control wire shall be installed in SCH 40 PVC wire conduit throughout and in the main 
line trench.  Pull boxes shall be provided so the maximum distance between access points 
does not exceed 250 feet. A 10" loop of wire shall be provided at each valve. 

 
B. Maxi cable shall be installed in accordance with RainBird instructions. 

 
3.10 AUTOMATIC CONTROL SYSTEM 
 

A. Controller shall be installed in accordance with manufacturer's instructions. Proper 
grounding equipment shall be provided for lightning protection. 

 
B. Location of controller will be accepted as being in conformance with the construction 

documents by the Project Engineer and Landscape Architect prior to the installation. 
 
C. Controller shall be installed and positioned to allow for easy access and viewing. 
 
D.        Decoders shall be installed in accordance with Rain Bird’s instructions.   
 
E.        Proper grounding shall be established as instructed by Rain Bird and Paige Electric. 

Ground rods, plates, and clamps shall be used. 
 

 
3.11 BACKFLOW PREVENTION 
 

A. Backflow prevention shall be installed to meet code requirements for cross connection 
control. 

 
B. The preventer shall be located to be concealed from view. 
 

3.12 WATER CONSERVATION EQUIPMENT 
 

A. Water conservation equipment shall be installed in accordance with manufacturer’s 
instructions. The rain sensor shall be placed on a stationary structure, minimum of 5’ 
clearance from other outdoor equipment, free and clear of any tree canopy or other 
overhead obstruction, and above the height of sprinkler coverage. 

 
3.13    QUICK COUPLER VALVES 
 

A.      Quick coupler valves shall be installed throughout the site for supplemental hand 
watering. 

 
B.      Each quick coupler valve shall be installed on a pre-fabricated PVC swing joint and in a 

valve box. 
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3.14    PUMP STATION 
 
A.      Location of pump station shall be approved on site. 

 
B.      Station shall be installed in accordance with manufacturer’s instructions. 
 

3.15    STORAGE TANK 
 
A.      Location of underground storage tank shall be approved on site. 
 
B.      Tank shall be installed in accordance with manufacturer’s instructions. Proper anchoring 

shall be established. 
 

3.16    AIR RELIEF VALVES  
 
A.      Air relief valves shall be installed to protect the piping system from excessive pressures 

which develop when entrapped air is compressed. 
 

B.      Each valve shall be installed in a valve box. 
 
3.17 CLEANING, TESTING, AND BALANCING 
 

A. Before testing, thoroughly flush piping system until clean, to ensure that no rock, sand 
or other foreign material remains in the lines. 

 
B. Do not cover piping system with backfill until tests are satisfactorily performed. 
 
C. Leaks shall be repaired immediately and the system shall be retested until found 

satisfactory.  
 
D. Hydrostatically test the piping system at 100 psi for one hour with no loss in pressure. 
 

1. Test the piping system with plugs at swing joints and branch locations. 
 
2. Install swing joints after hydrostatic testing is satisfactorily performed. 
 

E. Notify Project Architect/Engineer/Landscape Architect five (5) business days in 
advance of any test and obtain acceptance of tests from Project 
Architect/Engineer/Landscape Architect before covering piping. 

 
F. Provide pattern, throw and delivery as shown on drawings. 
 
G. Adjust and balance the components of the system to provide complete (100%) coverage 

with a minimum overthrow.  
 

3.18 CLEANUP 
 

A. Disposal of Trash: All debris and other objectionable material created by the irrigation 
installation shall be removed completely on a daily basis from the job site or, as 
recommended by the Landscape Architect. 
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B. Excess Fill: All excess fill, which results from the installation of the irrigation system, 
shall remain the property of the Owner and remain on the project at the option of the 
Owner. No excess fill shall be removed or disposed of from the site until approved by the 
Owner. Excess fill shall be disposed of as directed by the Owner. 

 
3.19 FINAL CONSTRUCTION OBSERVATION 
 

A. Coverage Test:  When the entire system is completed, the Contractor, in the presence of 
the Owner, Project Architect, and Landscape Architect, shall perform a coverage test to 
determine if the water coverage for all areas is complete and adequate.  The Contractor 
shall furnish all materials and perform all work required to correct inadequacies. 

 
B. The coverage test shall be conducted during a wind-less period.  The Owner and Project 

Landscape Architect must be notified five (5) business days prior to the desired test date, 
in order to arrange a mutually agreeable time. 

 
C. Final Construction Observation:  At the completion of the final planting observation, 

the Project Landscape Architect shall perform a final construction observation of the 
irrigation system.  The Owner, or his representative, and the Contractor shall be present. 
If all construction provided for and contemplated by the contract is found to be completed 
in accordance with the contract plans and specifications, such construction observation 
shall constitute the final one. The Contractor shall be notified in writing of acceptance 
and date of acceptance. 

 
D. If, however, the final construction observation mentioned in paragraph C, above, 

discloses any work, in whole or in part, that has not been completed in accordance with 
the contract plans and specifications, final acceptance shall not be given to the 
Contractor. All deficiencies in the system shall be corrected promptly by the Contractor, 
including changing shrub heads to pop-up heads, or vice-versa, as required.  The 
Contractor shall label the control stations as per irrigation plan. 

 
E. Upon correction of work, another construction observation  will be made which shall 

constitute the final construction observation, provided the work has been completed as 
per contract documents.  In such event, the Owner and Landscape Architect will make the 
final acceptance and notify the Contractor in writing, including the date of acceptance. 

 
F. Completion of the work shall mean the general compliance and conformity with the 

provisions expressed or implied in the plans and specifications including any and all 
"punch lists" which may be issued outlining certain items of work which were found 
unsatisfactory or require completion or corrective action. 

 
G. If, after the final construction observation, the Project Landscape Architect is of the 

opinion that the irrigation work has been performed in general conformance with 
construction document requirements as per the drawings, specifications, and all "punch 
lists" which may have been issued outlining certain items of work which were found 
unsatisfactory or required completion or corrective action, the Landscape Architect will 
give the Contractor written notice that the work is in general conformance with 
construction document requirements and the date of final acceptance. 
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3.20 GUARANTEE 
 

A. The Irrigation Contractor shall warrant the installation free from defect of workmanship 
and/or materials for a period of one (1) year after written notice that the work is in 
general conformance with construction document requirements. Upon notification of any 
defects, the Contractor shall promptly make good any such defects that developed within 
the warranty period without expense to the Owner. 

 
 

END OF SECTION 32 80 00 
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SECTION 329113 - SOIL PREPARATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes planting soils specified by composition of the mixes. 

B. Related Requirements: 

1. Section 129300 "Site Furnishings" for placing planting soil in exterior unit planters. 

2. Section 329200 "Turf and Grasses" for placing planting soil for turf and grasses. 

3. Section 329300 "Plants" for placing planting soil for plantings. 

1.3 DEFINITIONS 

A. AAPFCO: Association of American Plant Food Control Officials. 

B. Backfill: The earth used to replace or the act of replacing earth in an excavation. This can be 

amended or unamended soil as indicated. 

C. CEC: Cation exchange capacity. 

D. Compost: The product resulting from the controlled biological decomposition of organic 

material that has been sanitized through the generation of heat and stabilized to the point that it 

is beneficial to plant growth. 

E. Duff Layer: A surface layer of soil, typical of forested areas, that is composed of mostly 

decayed leaves, twigs, and detritus. 

F. Imported Soil: Soil that is transported to Project site for use. 

G. Layered Soil Assembly: A designed series of planting soils, layered on each other, that together 

produce an environment for plant growth. 

H. Manufactured Soil: Soil produced by blending soils, sand, stabilized organic soil amendments, 

and other materials to produce planting soil. 

I. NAPT: North American Proficiency Testing Program. An SSSA program to assist soil-, plant-, 

and water-testing laboratories through interlaboratory sample exchanges and statistical 

evaluation of analytical data. 

J. Organic Matter: The total of organic materials in soil exclusive of undecayed plant and animal 

tissues, their partial decomposition products, and the soil biomass; also called "humus" or "soil 

organic matter." 
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K. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified 

as specified with soil amendments and perhaps fertilizers to produce a soil mixture best for 

plant growth. 

L. RCRA Metals: Hazardous metals identified by the EPA under the Resource Conservation and 

Recovery Act. 

M. SSSA: Soil Science Society of America. 

N. Subgrade: Surface or elevation of subsoil remaining after excavation is complete, or the top 

surface of a fill or backfill before planting soil is placed. 

O. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally 

occurring soil profile, typified by less than 1 percent organic matter and few soil organisms. 

P. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, 

surface soil is typically called "topsoil"; but in disturbed areas such as urban environments, the 

surface soil can be subsoil. 

Q. USCC: U.S. Composting Council. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include recommendations for application and use. 

2. Include test data substantiating that products comply with requirements. 

3. Include sieve analyses for aggregate materials. 

4. Material Certificates: For each type of imported soil and soil amendment and fertilizer 

before delivery to the site, according to the following: 

a. Manufacturer's qualified testing agency's certified analysis of standard products. 

b. Analysis of fertilizers, by a qualified testing agency, made according to AAPFCO 

methods for testing and labeling and according to AAPFCO's SUIP #25. 

c. Analysis of nonstandard materials, by a qualified testing agency, made according 

to SSSA methods, where applicable. 

B. Samples: For each bulk-supplied material, 1-gal. (4-L) volume of each in sealed containers 

labeled with content, source, and date obtained. Each Sample shall be typical of the lot of 

material to be furnished; provide an accurate representation of composition, color, and texture. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For each testing agency. 

B. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: An independent, state-operated, or university-operated 

laboratory; experienced in soil science, soil testing, and plant nutrition; with the experience and 

capability to conduct the testing indicated; and that specializes in types of tests to be performed. 
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1. Multiple Laboratories: At Contractor's option, work may be divided among qualified 

testing laboratories specializing in physical testing, chemical testing, and fertility testing. 

1.7 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service:  Engage a qualified testing agency to perform preconstruction 

soil analyses on existing, on-site soil. 

1. Notify Architect seven days in advance of the dates and times when laboratory samples 

will be taken. 

B. Preconstruction Soil Analyses: For each unamended soil type, perform testing on soil samples 

and furnish soil analysis and a written report containing soil-amendment and fertilizer 

recommendations by a qualified testing agency performing the testing according to "Soil-

Sampling Requirements" and "Testing Requirements" articles. 

1. Have testing agency identify and label samples and test reports according to sample 

collection and labeling requirements. 

1.8 SOIL-SAMPLING REQUIREMENTS 

A. General: Extract soil samples according to requirements in this article. 

B. Sample Collection and Labeling: Have samples taken and labeled by Contractor in presence of 

Architect and state-certified, -licensed, or -registered soil scientist under the direction of the 

testing agency. 

1. Number and Location of Samples: Minimum of three representative soil samples from 

varied locations for each soil to be used or amended for landscaping purposes. 

2. Procedures and Depth of Samples: According to USDA-NRCS's "Field Book for 

Describing and Sampling Soils.” 

3. Division of Samples: Split each sample into two, equal parts. Send half to the testing 

agency and half to Architect for its records. 

4. Labeling: Label each sample with the date, location keyed to a site plan or other location 

system, visible soil condition, and sampling depth. 

1.9 TESTING REQUIREMENTS 

A. General: Perform tests on soil samples according to requirements in this article. 

B. Physical Testing: 

1. Soil Texture: Soil-particle, size-distribution analysis by one of the following methods 

according to SSSA's "Methods of Soil Analysis - Part 1-Physical and Mineralogical 

Methods": 

a. Sieving Method: Report sand-gradation percentages for very coarse, coarse, 

medium, fine, and very fine sand; and fragment-gradation (gravel) percentages for 

fine, medium, and coarse fragments; according to USDA sand and fragment sizes. 

b. Hydrometer Method: Report percentages of sand, silt, and clay. 
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2. Total Porosity: Calculate using particle density and bulk density according to SSSA's 

"Methods of Soil Analysis - Part 1-Physical and Mineralogical Methods." 

3. Water Retention: According to SSSA's "Methods of Soil Analysis - Part 1-Physical and 

Mineralogical Methods." 

4. Saturated Hydraulic Conductivity: According to SSSA's "Methods of Soil Analysis - 

Part 1-Physical and Mineralogical Methods"; at 85% compaction according to 

ASTM D 698 (Standard Proctor). 

C. Chemical Testing: 

1. CEC: Analysis by sodium saturation at pH 7 according to SSSA's "Methods of Soil 

Analysis - Part 3- Chemical Methods." 

2. Clay Mineralogy: Analysis and estimated percentage of expandable clay minerals using 

CEC by ammonium saturation at pH 7 according to SSSA's "Methods of Soil Analysis - 

Part 1- Physical and Mineralogical Methods." 

3. Metals Hazardous to Human Health: Test for presence and quantities of RCRA metals 

including aluminum, arsenic, barium, copper, cadmium, chromium, cobalt, lead, lithium, 

and vanadium. If RCRA metals are present, include recommendations for corrective 

action. 

4. Phytotoxicity: Test for plant-available concentrations of phytotoxic minerals including 

aluminum, arsenic, barium, cadmium, chlorides, chromium, cobalt, copper, lead, lithium, 

mercury, nickel, selenium, silver, sodium, strontium, tin, titanium, vanadium, and zinc. 

D. Fertility Testing: Soil-fertility analysis according to standard laboratory protocol of 

SSSA NAPT SERA-6, including the following: 

1. Percentage of organic matter. 

2. CEC, calcium percent of CEC, and magnesium percent of CEC. 

3. Soil reaction (acidity/alkalinity pH value). 

4. Buffered acidity or alkalinity. 

5. Nitrogen ppm. 

6. Phosphorous ppm. 

7. Potassium ppm. 

8. Manganese ppm. 

9. Manganese-availability ppm. 

10. Zinc ppm. 

11. Zinc availability ppm. 

12. Copper ppm. 

13. Sodium ppm and sodium absorption ratio. 

14. Soluble-salts ppm. 

15. Presence and quantities of problem materials including salts and metals cited in the 

Standard protocol. If such problem materials are present, provide additional 

recommendations for corrective action. 

16. Other deleterious materials, including their characteristics and content of each. 

E. Organic-Matter Content: Analysis using loss-by-ignition method according to SSSA's "Methods 

of Soil Analysis - Part 3- Chemical Methods." 

F. Recommendations: Based on the test results, state recommendations for soil treatments and soil 

amendments to be incorporated to produce satisfactory planting soil suitable for healthy, viable 
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plants indicated. Include, at a minimum, recommendations for nitrogen, phosphorous, and 

potassium fertilization, and for micronutrients. 

1. Fertilizers and Soil Amendment Rates: State recommendations in weight per 1000 sq. ft. 

(100 sq. m) for 6-inch (150-mm) depth of soil. 

2. Soil Reaction: State the recommended liming rates for raising pH or sulfur for lowering 

pH according to the buffered acidity or buffered alkalinity in weight [per 1000 sq. ft. (100 

sq. m) for 6-inch (150-mm) depth of soil. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Packaged Materials: Deliver packaged materials in original, unopened containers showing 

weight, certified analysis, name and address of manufacturer, and compliance with state and 

Federal laws if applicable. 

B. Bulk Materials: 

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, 

or on existing turf areas or plants. 

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, 

discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, 

water conveyance systems, or walkways. 

3. Do not move or handle materials when they are wet or frozen. 

4. Accompany each delivery of bulk fertilizers and soil amendments with appropriate 

certificates. 

PART 2 - PRODUCTS 

2.1 PLANTING SOILS SPECIFIED BY COMPOSITION 

A. General: Soil amendments, fertilizers, and rates of application specified in this article are 

guidelines that may need revision based on testing laboratory's recommendations after 

preconstruction soil analyses are performed. 

B. Planting-Soil Type Soil Backfill: Imported, naturally formed soil from off-site sources and 

consisting of sandy loam soil according to USDA textures; and modified to produce viable 

planting soil. 

1. Sources: Take imported, unamended soil from sources that are naturally well-drained 

sites where topsoil occurs at least 4 inches (100 mm) deep, not from agricultural 

land, bogs, or marshes; and that do not contain undesirable organisms; disease-causing 

plant pathogens; or obnoxious weeds and invasive plants. 

2. Additional Properties of Imported Soil before Amending: Soil reaction of pH 5.5 to 7 and 

minimum of 6 percent organic-matter content, friable, and with sufficient structure to 

give good tilth and aeration. 

3. Unacceptable Properties: Clean soil of the following: 

a. Unacceptable Materials: Concrete slurry, concrete layers or chunks, cement, 

plaster, building debris, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, 
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roofing compound, acid, and other extraneous materials that are harmful to plant 

growth. 

b. Unsuitable Materials: Stones, roots, plants, sod, clay lumps, and pockets of coarse 

sand that exceed a combined maximum of 2 percent by dry weight of the imported 

soil. 

c. Large Materials: Stones, clods, roots, clay lumps, and pockets of coarse sand 

exceeding 1/4 inches (6.4 mm) in any dimension. 

4. Amended Soil Composition: Blend imported, unamended soil with the following soil 

amendments and fertilizers in the following quantities to produce planting soil: 

a. Ratio of Loose Compost to Soil: 1:3 by volume. 

b. Ratio of Loose Sphagnum Peat to Soil: 1:3 by volume. 

c. Weight of Iron Sulfate: 12 lbs per 1000 sq. ft. (100 sq. m) per 6 inches (150 mm) 

of soil depth. 

d. Weight of Agricultural Gypsum: 45 lbs per 1000 sq. ft. (100 sq. m) per 6 inches 

(150 mm) of soil depth. 

e. Weight of Commercial Fertilizer: 5 lbs per 1000 sq. ft. (100 sq. m) per 6 inches 

(150 mm) of soil depth. 

f. Weight of Slow-Release Fertilizer: 5 lbs per 1000 sq. ft. (100 sq. m) per 6 inches 

(150 mm) of soil depth. 

C. Planting-Soil Type Soil Backfill: Manufactured soil consisting of manufacturer's basic sandy 

loam according to USDA textures blended in a manufacturing facility with sand, stabilized 

organic soil amendments, and other materials to produce viable planting soil. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work. 

2. Additional Properties of Manufacturer's Basic Soil before Amending: Soil reaction of pH 

5.5 to 7 and minimum of 6 percent organic-matter content, friable, and with sufficient 

structure to give good tilth and aeration. 

3. Unacceptable Properties: Manufactured soil shall not contain the following: 

a. Unacceptable Materials: Concrete slurry, concrete layers or chunks, cement, 

plaster, building debris, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, 

roofing compound, acid, and other extraneous materials that are harmful to plant 

growth. 

b. Unsuitable Materials: Stones, roots, plants, sod, clay lumps, and pockets of coarse 

sand that exceed a combined maximum of 2 percent by dry weight of the 

manufactured soil. 

c. Large Materials: Stones, clods, roots, clay lumps, and pockets of coarse sand 

exceeding 1/4 inches (6.4 mm) in any dimension. 

4. Blend manufacturer's basic soil with the following soil amendments and fertilizers in the 

following quantities to produce planting soil: 

a. Ratio of Loose Compost to Soil: 1:3 by volume. 

b. Ratio of Loose Sphagnum Peat to Soil: 1:3 by volume. 

c. Volume of Sand: 1:3 

d. Volume of Perlite: 120 lb per cu. yd. (cu. m). 

e. Weight of Iron Sulfate: 30 lb per cu. yd. (cu. m). 

http://www.specagent.com/LookUp/?ulid=12262&mf=04&src=wd
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f. Weight of Agricultural Gypsum: 120 lb per cu. yd. (cu. m). 

g. Weight of Commercial Fertilizer: 5 lb per cu. yd. (cu. m). 

h. Weight of Slow-Release Fertilizer: 5 lb per cu. yd. (cu. m).. 

2.2 INORGANIC SOIL AMENDMENTS 

A. Lime: ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium 

carbonate equivalent and as follows: 

1. Class: T, with a minimum of 99 percent passing through a No. 8 (2.36-mm) sieve and a 

minimum of 75 percent passing through a No. 60 (0.25-mm) sieve. 

B. Iron Sulfate: Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent 

sulfur. 

C. Perlite: Horticultural perlite, soil amendment grade. 

D. Agricultural Gypsum: Minimum 90 percent calcium sulfate, finely ground with 90 percent 

passing through a No. 50 (0.30-mm) sieve. 

E. Sand: Clean, washed, natural or manufactured, free of toxic materials, and according to 

ASTM C 33/C 33M. 

2.3 ORGANIC SOIL AMENDMENTS 

A. Compost: Well-composted, stable, and weed-free organic matter produced by composting 

feedstock, and bearing USCC's "Seal of Testing Assurance. 

B. Sphagnum Peat: Partially decomposed sphagnum peat moss, finely divided or of granular 

texture with 100 percent passing through a 1/4-inch (6.4-mm) sieve, a pH of 3.4 to 4.8, and a 

soluble-salt content measured by electrical conductivity of maximum 5 dS/m. 

C. Manure: Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by 

volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, 

soil, weed seed, debris, and material harmful to plant growth. 

2.4 FERTILIZERS 

A. Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of 

fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea 

formaldehyde, phosphorous, and potassium in the following composition: 

1. Composition:  Mix shall remedy deficiencies found in soil test 

B. Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble 

nitrogen, phosphorus, and potassium in the following composition: 

1. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil 

reports from a qualified testing agency. 
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PART 3 - EXECUTION 

3.1 GENERAL 

A. Place planting soil and fertilizers according to requirements in other Specification Sections. 

B. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete 

slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, 

turpentine, tar, roofing compound, or acid has been deposited in planting soil. 

C. Proceed with placement only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION OF UNAMENDED, ON-SITE SOIL BEFORE AMENDING 

A. Excavation: Excavate soil from designated area(s) to a depth of 6 inches (150 mm) and 

stockpile until amended. 

B. Unacceptable Materials: Clean soil of concrete slurry, concrete layers or chunks, cement, 

plaster, building debris, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing 

compound, acid, and other extraneous materials that are harmful to plant growth. 

C. Unsuitable Materials: Clean soil to contain a maximum of 2 percent by dry weight of stones, 

roots, plants, sod, clay lumps, and pockets of coarse sand. 

D. Screening: Pass unamended soil through a 1/4-inch (6.4-mm) sieve to remove large materials. 

3.3 PLACING AND MIXING PLANTING SOIL OVER EXPOSED SUBGRADE 

A. General: Apply and mix unamended soil with amendments on-site to produce required planting 

soil. Do not apply materials or till if existing soil or subgrade is frozen, muddy, or excessively 

wet. 

B. Subgrade Preparation: Till subgrade to a minimum depth of 12 inches (300 mm). Remove 

stones, construction debris and inorganic matter larger than 1/4-inch (6.4-mm) in any dimension 

and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off Owner's 

property. 

C. Mixing: Spread unamended soil to total depth of 2 inches (50 mm), but not less than required to 

meet finish grades after mixing with amendments and natural settlement. Do not spread if soil 

or subgrade is frozen, muddy, or excessively wet. 

1. Amendments: Apply soil amendments and fertilizer, if required, evenly on surface, and 

thoroughly blend them with unamended soil to produce planting soil. 

a. Mix lime or sulfur with dry soil before mixing fertilizer. 

b. Mix fertilizer with planting soil no more than seven days before planting. 

D. Finish Grading: Grade planting soil to a smooth, uniform surface plane with loose, uniformly 

fine texture. Roll and rake, remove ridges, and fill depressions to meet finish grades. 

E. Mix soil backfill with existing soil to a depth of 6 inches in sodden grass areas. 
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3.4 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Perform the following tests and inspections: 

1. Percolation Test:  1 inch of water in ten (10) minutes. 

2. Soil Analysis:  Physical testing; chemical testing; fertility and organic matter content. 

C. Soil will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

E. Label each sample and test report with the date, location keyed to a site plan or other location 

system, visible conditions when and where sample was taken, and sampling depth. 

3.5 PROTECTION 

A. Protection Zone: Identify protection zones according to Section 015639 "Temporary Tree and 

Plant Protection." 

B. Protect areas of in-place soil from additional compaction, disturbance, and contamination. 

Prohibit the following practices within these areas except as required to perform planting 

operations: 

1. Storage of construction materials, debris, or excavated material. 

2. Parking vehicles or equipment. 

3. Vehicle traffic. 

4. Foot traffic. 

5. Erection of sheds or structures. 

6. Impoundment of water. 

7. Excavation or other digging unless otherwise indicated. 

C. If planting soil or subgrade is overcompacted, disturbed, or contaminated by foreign or 

deleterious materials or liquids, remove the planting soil and contamination; restore the 

subgrade as directed by Architect and replace contaminated planting soil with new planting soil. 

3.6 CLEANING 

A. Protect areas adjacent to planting-soil preparation and placement areas from contamination. 

Keep adjacent paving and construction clean and work area in an orderly condition. 

B. Remove surplus soil and waste material including excess subsoil, unsuitable materials, trash, 

and debris and legally dispose of them off Owner's property unless otherwise indicated. 

1. Dispose of excess subsoil and unsuitable materials on-site where directed by Owner. 

END OF SECTION 329113 
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SECTION 329200 - TURF AND GRASSES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Sodding. 

2. Erosion-control material(s). 

3. Grass paving. 

B. Related Requirements: 

1. Section 329300 "Plants" for trees, shrubs, ground covers, and other plants as well as 

border edgings and mow strips. 

1.3 DEFINITIONS 

A. Finish Grade: Elevation of finished surface of planting soil. 

B. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a 

pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and 

molluscicides. They also includes substances or mixtures intended for use as a plant regulator, 

defoliant, or desiccant. 

C. Pests: Living organisms that occur where they are not desired or that cause damage to plants, 

animals, or people. Pests include insects, mites, grubs, mollusks (snails and slugs), rodents 

(gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses. 

D. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified 

with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth. 

See Section 329113 "Soil Preparation" and drawing designations for planting soils. 

E. Subgrade: The surface or elevation of subsoil remaining after excavation is complete, or the top 

surface of a fill or backfill before planting soil is placed. 

F. Specifications for Turfgrass Sod Materials" in TPI's (Turfgrass Producers International) 

"Guideline Specifications to Turfgrass Sodding." 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For landscape Installer. 

B. Product Certificates: For fertilizers, from manufacturer. 
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C. Pesticides and Herbicides: Product label and manufacturer's application instructions specific to 

Project. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: Recommended procedures to be established by Owner for maintenance of 

turf during a calendar year. Submit before expiration of required maintenance periods. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified landscape installer whose work has resulted in successful 

turf establishment. 

1. Professional Membership: Installer shall be a member in good standing of either the 

Professional Landcare Network or the American Nursery and Landscape Association. 

2. Experience: Five years' experience in turf installation in addition to requirements in 

Section 014000 "Quality Requirements." 

3. Installer's Field Supervision: Require Installer to maintain an experienced full-time 

supervisor on Project site when work is in progress. 

4. Pesticide Applicator: State licensed, commercial. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Sod: Harvest, deliver, store, and handle sod according to requirements in "Specifications for 

Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" 

sections in TPI's "Guideline Specifications to Turfgrass Sodding." Deliver sod within 24 hours 

of harvesting and in time for planting promptly. Protect sod from breakage and drying. 

B. Bulk Materials: 

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, 

or on existing turf areas or plants. 

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials; 

discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties, 

water conveyance systems, or walkways. 

3. Accompany each delivery of bulk materials with appropriate certificates. 

1.8 FIELD CONDITIONS 

A. Weather Limitations: Proceed with planting only when existing and forecasted weather 

conditions permit planting to be performed when beneficial and optimum results may be 

obtained. Apply products during favorable weather conditions according to manufacturer's 

written instructions. 

PART 2 - PRODUCTS 

2.1 TURFGRASS SOD 

A. Turfgrass Sod: Certified, complying with "Specifications for Turfgrass Sod Materials" in TPI's 

"Guideline Specifications to Turfgrass Sodding." Furnish viable sod of uniform density, color, 
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and texture that is strongly rooted and capable of vigorous growth and development when 

planted. 

B. Turfgrass Species: Bermudagrass (Cynodon dactylon) and St. Augustine Grass (Stenotaphrum) 

secundatum. 

2.2 FERTILIZERS 

A. Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of 

fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea 

formaldehyde, phosphorous, and potassium in the following composition: 

1. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil 

reports from a qualified soil-testing laboratory. 

2.3 PESTICIDES 

A. General: Pesticide, registered and approved by the EPA, acceptable to authorities having 

jurisdiction, and of type recommended by manufacturer for each specific problem and as 

required for Project conditions and application. Do not use restricted pesticides unless 

authorized in writing by authorities having jurisdiction. 

B. Pre-Emergent Herbicide (Selective and Nonselective): Effective for controlling the germination 

or growth of weeds within planted areas at the soil level directly below the mulch layer. 

C. Post-Emergent Herbicide (Selective and Nonselective): Effective for controlling weed growth 

that has already germinated. 

2.4 EROSION-CONTROL MATERIALS 

A. Erosion-Control Blankets: Biodegradable wood excelsior, straw, or coconut-fiber mat enclosed 

in a photodegradable plastic mesh. Include manufacturer's recommended steel wire staples, 6 

inches (150 mm) long. 

B. Erosion-Control Fiber Mesh: Biodegradable burlap or spun-coir mesh, a minimum of 0.92 lb/sq. 

yd. (0.5 kg/sq. m), with 50 to 65 percent open area. Include manufacturer's recommended steel 

wire staples, 6 inches (150 mm) long. 

C. Erosion-Control Mats: Cellular, nonbiodegradable slope-stabilization mats designed to isolate 

and contain small areas of soil over steeply sloped surface, of 3-inch (75-mm) nominal mat 

thickness. Include manufacturer's recommended anchorage system for slope conditions. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to the following: 

a. Invisible Structures, Inc.; Slopetame 2. 

b. Presto Products Company; Geoweb. 

c. Tenax Corporation - USA; Tenweb. 

http://www.specagent.com/Lookup?ulid=5332
http://www.specagent.com/Lookup?uid=123456890675
http://www.specagent.com/Lookup?uid=123456890676
http://www.specagent.com/Lookup?uid=123456890677
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2.5 GRASS-PAVING MATERIALS 

A. Grass Paving: Cellular, nonbiodegradable plastic mats, designed to contain small areas of soil 

and enhance the ability of turf to support vehicular and pedestrian traffic, of manufacturer's 

standard nominal mat thickness. Include manufacturer's recommended anchorage system for 

slope conditions. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Airfield Systems, LLC; AirField Systems Grass Paving. 

b. Grid Technologies, Inc.; Netlon 50. 

c. Invisible Structures, Inc.; Grasspave2. 

d. PermaTurf Co., Inc.;  

e. Presto Products Company; Geoblock Porous Pavement System. 

f. RK Manufacturing, Inc.; Grassy Pavers. 

B. Base Course: Sound crushed stone or gravel complying with ASTM D 448 for Size No. 8. 

C. Sand: Sound, sharp, washed, natural sand or crushed stone complying with gradation 

requirements in ASTM C 33/C 33M for fine aggregate. 

D. Sandy Loam Soil Mix: Sound, sharp, washed, natural sand or crushed stone complying with 

gradation requirements in ASTM C 33/C 33M for fine aggregate blended with planting soil. 

Use blend consisting of 1/2 sand and 1/2 planting soil. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to be planted for compliance with requirements and other conditions affecting 

installation and performance of the Work. 

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, 

concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, 

paint thinner, turpentine, tar, roofing compound, or acid has been deposited in soil within 

a planting area. 

2. Suspend planting operations during periods of excessive soil moisture until the moisture 

content reaches acceptable levels to attain the required results. 

3. Uniformly moisten excessively dry soil that is not workable or which is dusty. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. If contamination by foreign or deleterious material or liquid is present in soil within a planting 

area, remove the soil and contamination as directed by Architect and replace with new planting 

soil. 

3.2 PREPARATION 

A. Protect structures; utilities; sidewalks; pavements; and other facilities, trees, shrubs, and 

plantings from damage caused by planting operations. 

http://www.specagent.com/Lookup?ulid=5334
http://www.specagent.com/Lookup?uid=123456890689
http://www.specagent.com/Lookup?uid=123456890690
http://www.specagent.com/Lookup?uid=123456890691
http://www.specagent.com/Lookup?uid=123456890695
http://www.specagent.com/Lookup?uid=123456890693
http://www.specagent.com/Lookup?uid=123456890694
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1. Protect grade stakes set by others until directed to remove them. 

B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of 

soil-bearing water runoff or airborne dust to adjacent properties and walkways. 

3.3 TURF AREA PREPARATION 

A. General: Prepare planting area for soil placement and mix planting soil according to 

Section 329113 "Soil Preparation."  

B. Placing Planting Soil:  Place and mix planting soil in place over exposed subgrade. 

1. Reduce elevation of planting soil to allow for soil thickness of sod. 

C. Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry 

before planting. Do not create muddy soil. 

D. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded 

or otherwise disturbed after finish grading. 

3.4 PREPARATION FOR EROSION-CONTROL MATERIALS 

A. Prepare area as specified in "Turf Area Preparation" Article. 

B. For erosion-control mats, install planting soil in two lifts, with second lift equal to thickness of 

erosion-control mats. Install erosion-control mat and fasten as recommended by material 

manufacturer. 

C. Fill cells of erosion-control mat with planting soil and compact before planting. 

D. For erosion-control blanket or mesh, install from top of slope, working downward, and as 

recommended by material manufacturer for site conditions. Fasten as recommended by material 

manufacturer. 

E. Moisten prepared area before planting if surface is dry. Water thoroughly and allow surface to 

dry before planting. Do not create muddy soil. 

3.5 PREPARATION FOR GRASS-PAVING MATERIALS 

A. Reduce subgrade elevation soil to allow for thickness of grass-paving system. Grade planting 

areas to a smooth, uniform surface plane with loose, uniformly fine texture. Grade so that 

installed paving is within plus or minus 1/2 inch (13 mm) of finish elevation. Roll and rake, 

remove ridges, and fill depressions. 

B. Install base course and sand course as recommended by paving-material manufacturer for site 

conditions and according to details indicated on Drawings. Compact according to paving-

material manufacturer's written instructions. 

C. Install paving mat and fasten according to paving-material manufacturer's written instructions. 

D. Before planting, fill cells of paving mat with planting soil and compact according to 

manufacturer's written instructions. 
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E. Moisten prepared area before planting if surface is dry. Water thoroughly and allow surface to 

dry before planting. Do not create muddy soil. 

3.6 SODDING 

A. Lay sod within 24 hours of harvesting.  Do not lay sod if dormant or if ground is muddy. 

B. Lay sod to form a solid mass with tightly fitted joints. Butt ends and sides of sod; do not stretch 

or overlap. Stagger sod strips or pads to offset joints in adjacent courses. Avoid damage to soil 

or sod during installation. Tamp and roll lightly to ensure contact with soil, eliminate air 

pockets, and form a smooth surface. Work sifted soil or fine sand into minor cracks between 

pieces of sod; remove excess to avoid smothering sod and adjacent grass. 

1. Lay sod across slopes exceeding 1:3. 

2. Anchor sod on slopes exceeding 1:6 with wood pegs spaced as recommended by sod 

manufacturer but not less than two anchors per sod strip to prevent slippage. 

C. Saturate sod with fine water spray within two hours of planting. During first week after 

planting, water daily or more frequently as necessary to maintain moist soil to a minimum depth 

of 1-1/2 inches (38 mm) below sod. 

3.7 TURF MAINTENANCE 

A. General: Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, 

replanting, and performing other operations as required to establish healthy, viable turf. Roll, 

regrade, and replant bare or eroded areas and remulch to produce a uniformly smooth turf. 

Provide materials and installation the same as those used in the original installation. 

1. Fill in as necessary soil subsidence that may occur because of settling or other processes. 

Replace materials and turf damaged or lost in areas of subsidence. 

2. Apply treatments as required to keep turf and soil free of pests and pathogens or disease. 

Use integrated pest management practices whenever possible to minimize the use of 

pesticides and reduce hazards. 

B. Watering:  Keep turf uniformly moist to a depth of 4 inches (100 mm). 

1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or 

mulch. Lay out temporary watering system to avoid walking over muddy or newly 

planted areas. 

2. Water turf with fine spray at a minimum rate of 1 inch (25 mm) per week unless rainfall 

precipitation is adequate. 

C. Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain specified 

height without cutting more than one-third of grass height. Remove no more than one-third of 

grass-leaf growth in initial or subsequent mowings. Do not delay mowing until grass blades 

bend over and become matted. Do not mow when grass is wet. Schedule initial and subsequent 

mowings to maintain the following grass height: 

1. Mow bermudagrass to a height of 1/2 to 1 inch (13 to 25 mm). 

2. Mow St. Augustinegrass to a height of 2 to 3 inches (50 to 75 mm). 
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D. Turf Postfertilization: Apply slow-release fertilizer after initial mowing and when grass is dry. 

1. Use fertilizer that provides actual nitrogen of at least 1/2 lb/1000 sq. ft. (0.18 kg/92.9 

sq. m) to turf area. 

3.8 SATISFACTORY TURF 

A. Turf installations shall meet the following criteria as determined by Architect: 

1. Satisfactory Sodded Turf: At end of maintenance period, a healthy, well-rooted, even-

colored, viable turf has been established, free of weeds, open joints, bare areas, and 

surface irregularities. 

B. Use specified materials to reestablish turf that does not comply with requirements, and continue 

maintenance until turf is satisfactory. 

3.9 PESTICIDE APPLICATION 

A. Apply pesticides and other chemical products and biological control agents according to 

requirements of authorities having jurisdiction and manufacturer's written recommendations. 

Coordinate applications with Owner's operations and others in proximity to the Work. Notify 

Owner before each application is performed. 

B. Post-Emergent Herbicides (Selective and Nonselective): Apply only as necessary to treat 

already-germinated weeds and according to manufacturer's written recommendations. 

3.10 CLEANUP AND PROTECTION 

A. Promptly remove soil and debris created by turf work from paved areas. Clean wheels of 

vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas. 

B. Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and 

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

C. Erect temporary fencing or barricades and warning signs as required to protect newly planted 

areas from traffic. Maintain fencing and barricades throughout initial maintenance period and 

remove after plantings are established. 

D. Remove nondegradable erosion-control measures after grass establishment period. 

3.11 MAINTENANCE SERVICE 

A. Turf Maintenance Service: Provide full maintenance by skilled employees of landscape 

Installer. Maintain as required in "Turf Maintenance" Article. Begin maintenance immediately 

after each area is planted and continue until acceptable turf is established, but for not less than 

the following periods: 

1. Sodded Turf: 30 days from date of planting completion or until final acceptance; 

whichever is longer. 

END OF SECTION 329200 
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SECTION 329300 - PLANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Plants. 

2. Tree stabilization. 

3. Tree-watering devices. 

B. Related Requirements: 

1. Section 015639 "Temporary Tree and Plant Protection" for protecting, trimming, 

pruning, repairing, and replacing existing trees to remain that interfere with, or are 

affected by, execution of the Work. 

2. Section 329200 "Turf and Grasses" for turf (lawn) and meadow planting, hydroseeding, 

and erosion-control materials. 

1.3 DEFINITIONS 

A. Backfill: The earth used to replace or the act of replacing earth in an excavation. 

B. Balled and Burlapped Stock: Plants dug with firm, natural balls of earth in which they were 

grown, with a ball size not less than diameter and depth recommended by ANSI Z60.1 for type 

and size of plant required; wrapped with burlap, tied, rigidly supported, and drum laced with 

twine with the root flare visible at the surface of the ball as recommended by ANSI Z60.1. 

C. Balled and Potted Stock: Plants dug with firm, natural balls of earth in which they are grown 

and placed, unbroken, in a container. Ball size is not less than diameter and depth recommended 

by ANSI Z60.1 for type and size of plant required. 

D. Bare-Root Stock: Plants with a well-branched, fibrous-root system developed by transplanting 

or root pruning, with soil or growing medium removed, and with not less than the minimum 

root spread according to ANSI Z60.1 for type and size of plant required. 

E. Container-Grown Stock: Healthy, vigorous, well-rooted plants grown in a container, with a 

well-established root system reaching sides of container and maintaining a firm ball when 

removed from container. Container shall be rigid enough to hold ball shape and protect root 

mass during shipping and be sized according to ANSI Z60.1 for type and size of plant required. 

F. Fabric Bag-Grown Stock: Healthy, vigorous, well-rooted plants established and grown in-

ground in a porous fabric bag with well-established root system reaching sides of fabric bag. 

Fabric bag size is not less than diameter, depth, and volume required by ANSI Z60.1 for type 

and size of plant. 
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G. Finish Grade: Elevation of finished surface of planting soil. 

H. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a 

pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and 

molluscicides. They also include substances or mixtures intended for use as a plant regulator, 

defoliant, or desiccant. Some sources classify herbicides separately from pesticides. 

I. Pests: Living organisms that occur where they are not desired or that cause damage to plants, 

animals, or people. Pests include insects, mites, grubs, mollusks (snails and slugs), rodents 

(gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses. 

J. Planting Area: Areas to be planted. 

K. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified 

with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth. 

See Section 329113 "Soil Preparation" for drawing designations for planting soils. 

L. Plant; Plants; Plant Material: These terms refer to vegetation in general, including trees, shrubs, 

vines, ground covers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation. 

M. Root Flare: Also called "trunk flare." The area at the base of the plant's stem or trunk where the 

stem or trunk broadens to form roots; the area of transition between the root system and the 

stem or trunk. 

N. Stem Girdling Roots: Roots that encircle the stems (trunks) of trees below the soil surface. 

O. Subgrade: The surface or elevation of subsoil remaining after excavation is complete, or the top 

surface of a fill or backfill before planting soil is placed. 

1.4 COORDINATION 

A. Coordination with Turf Areas (Lawns): Plant trees, shrubs, and other plants after finish grades 

are established and before planting turf areas unless otherwise indicated. 

1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas, 

and promptly repair damage caused by planting operations. 

1.5 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Plant Materials: Include quantities, sizes, quality, and sources for plant materials. 

2. Plant Photographs: Include color photographs in digital format of each required species 

and size of plant material as it will be furnished to Project. Take photographs from an 

angle depicting true size and condition of the typical plant to be furnished. Include a scale 

rod and person in each photograph. For species where more than 20 plants are required, 

include a minimum of three photographs showing the average plant. Identify each 
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photograph with the full scientific name of the plant, plant size, and name of the growing 

nursery. 

B. Samples for Verification: For each of the following: 

1. Trees and Shrubs: Three Samples of each variety and size delivered to site for review by 

the Architect prior to commencement of installation. Maintain approved Samples on-site 

as a standard for comparison. 

2. Organic Mulch: 1-gallon (4.5-L) volume of each organic mulch required; in sealed plastic 

bags labeled with composition of materials by percentage of weight and source of mulch. 

Each Sample shall be typical of the lot of material to be furnished; provide an accurate 

representation of color, texture, and organic makeup. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For landscape Installer. Include list of similar projects completed by 

Installer demonstrating Installer's capabilities and experience. Include project names, addresses, 

and year completed, and include names and addresses of Owners' contact persons. 

B. Product Certificates: For each type of manufactured product, from manufacturer, and complying 

with the following: 

1. Manufacturer's certified analysis of standard products. 

2. Analysis of other materials by a recognized laboratory made according to methods 

established by the Association of Official Analytical Chemists, where applicable. 

C. Pesticides and Herbicides: Product label and manufacturer's application instructions specific to 

Project. 

1.8 CLOSEOUT SUBMITTALS 

A. Maintenance Data: Recommended procedures to be established by Owner for maintenance of 

plants during a calendar year. Submit before expiration of required maintenance periods. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified landscape installer whose work has resulted in successful 

establishment of plants. 

1. Professional Membership: Installer shall be a member in good standing of the American 

Nursery and Landscape Association. 

2. Experience: Five years' experience in landscape installation in addition to requirements in 

Section 014000 "Quality Requirements." 

3. Installer's Field Supervision: Require Installer to maintain an experienced full-time 

supervisor on Project site when work is in progress. 

4. Personnel Certifications: Installer's field supervisor shall have certification in all of the 

following categories from the Professional Landcare Network: 

a. Landscape Industry Certified Technician - Exterior. 

b. FNGLA Certified Horticultural Professional (FCHP). 

c. FNGLA Certified Landscape Technician (FCLT) 
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d. FNGLA Certified Landscape Contractor (FCLC) 

e. International Society of Arboriculture Member 

f. American Society of Consulting Arborist Registered Consulting Arborist 

5. Pesticide Applicator: State licensed, commercial. 

B. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable 

requirements in ANSI Z60.1 and Florida No. 1 per Grades and Standards for Nursery Stock, 

Florida Department of Agriculture and Consumer Services. 

C. Measurements: Measure according to ANSI Z60.1 and Florida No. 1 per Grades and Standards 

for Nursery Stock, Florida Department of Agriculture and Consumer Services. Do not prune to 

obtain required sizes. 

1. Trees and Shrubs: Measure with branches and trunks or canes in their normal position. 

Take height measurements from or near the top of the root flare for field-grown stock and 

container-grown stock. Measure main body of tree or shrub for height and spread; do not 

measure branches or roots tip to tip. Take caliper measurements 6 inches (150 mm) above 

the root flare for trees up to 4-inch (100-mm) caliper size, and 12 inches (300 mm) above 

the root flare for larger sizes. 

2. Other Plants: Measure with stems, petioles, and foliage in their normal position. 

D. Plant Material Observation: Architect may observe plant material either at place of growth or at 

site before planting for compliance with requirements for genus, species, variety, cultivar, size, 

and quality.  Architect may also observe trees and shrubs further for size and condition of balls 

and root systems, pests, disease symptoms, injuries, and latent defects and may reject 

unsatisfactory or defective material at any time during progress of work. Remove rejected trees 

or shrubs immediately from Project site. 

1. Notify Architect of sources of planting materials seven days in advance of delivery to 

site. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Packaged Materials: Deliver packaged materials in original, unopened containers showing 

weight, certified analysis, name and address of manufacturer, and indication of compliance with 

state and Federal laws if applicable. 

B. Bulk Materials: 

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, 

or on existing turf areas or plants. 

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials; 

discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties, 

water conveyance systems, or walkways. 

3. Accompany each delivery of bulk materials with appropriate certificates. 

C. Delivery of bare-root stock plants are not permitted. 

D. Do not prune trees and shrubs before delivery. Protect bark, branches, and root systems from 

sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage. Do not 
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bend or bind-tie trees or shrubs in such a manner as to destroy their natural shape. Provide 

protective covering of plants during shipping and delivery. Do not drop plants during delivery 

and handling. 

E. Handle planting stock by root ball. 

F. Store bulbs, corms, and tubers in a dry place at 60 to 65 deg F (16 to 18 deg C) until planting. 

G. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to 

protect from wind and other damage during digging, handling, and transportation. 

H. Deliver plants after preparations for planting have been completed, and install immediately. If 

planting is delayed more than six hours after delivery, set plants and trees in their appropriate 

aspect (sun, filtered sun, or shade), protect from weather and mechanical damage, and keep 

roots moist. 

1. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other 

acceptable material. 

2. Do not remove container-grown stock from containers before time of planting. 

3. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray. 

Water as often as necessary to maintain root systems in a moist, but not overly wet 

condition. 

1.11 FIELD CONDITIONS 

A. Field Measurements: Verify actual grade elevations, service and utility locations, irrigation 

system components, and dimensions of plantings and construction contiguous with new 

plantings by field measurements before proceeding with planting work. 

B. Weather Limitations: Proceed with planting only when existing and forecasted weather 

conditions permit planting to be performed when beneficial and optimum results may be 

obtained. Apply products during favorable weather conditions according to manufacturer's 

written instructions and warranty requirements. 

1.12 WARRANTY 

A. Special Warranty: Installer agrees to repair or replace plantings and accessories that fail in 

materials, workmanship, or growth within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of 

adequate maintenance, or neglect by Owner. 

b. Structural failures including plantings falling or blowing over. 

c. Faulty performance of tree stabilization. 

d. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 

2. Warranty Periods: From date of Final Completion and Acceptance. 

a. Trees, Shrubs, Vines, and Ornamental Grasses: 12 months. 
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b. Ground Covers: 12 months. 

c. Annuals: Three months. 

3. Include the following remedial actions as a minimum: 

a. Immediately remove dead plants and replace. 

b. Replace plants that are more than 25 percent dead, in an unhealthy condition at end 

of warranty period or do not meet Florida No. 1 Standards. 

c. A limit of one replacement of each plant is required except for losses or 

replacements due to failure to comply with requirements. 

d. Provide extended warranty for period equal to original warranty period, for 

replaced plant material. 

PART 2 - PRODUCTS 

2.1 PLANT MATERIAL 

A. General: Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, 

shearing, and other features indicated in Plant List, Plant Schedule, or Plant Legend indicated 

on Drawings and complying with ANSI Z60.1 and Florida No. 1 per Grades and Standards for 

Nursery Stock, Florida Department of Agriculture and Consumer Services; and with healthy 

root systems developed by transplanting or root pruning. Provide well-shaped, fully branched, 

healthy, vigorous stock, densely foliated when in leaf and free of disease, pests, eggs, larvae, 

and defects such as knots, sun scald, injuries, abrasions, and disfigurement. 

1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is 

squeezed between two branches or between branch and trunk ("included bark"); crossing 

trunks; cut-off limbs more than 3/4 inch (19 mm) in diameter; or with stem girdling roots 

are unacceptable. 

2. Collected Stock: Do not use plants harvested from the wild, from native stands, from an 

established landscape planting, or not grown in a nursery unless otherwise indicated. 

B. Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1 for types 

and form of plants required. Plants of a larger size may be used if acceptable to Architect, with a 

proportionate increase in size of roots or balls. 

C. Root-Ball Depth: Furnish trees and shrubs with root balls measured from top of root ball, which 

begins at root flare according to ANSI Z60.1. Root flare shall be visible before planting. 

D. Labeling: Label at least one plant of each variety, size, and caliper with a securely attached, 

waterproof tag bearing legible designation of common name and full scientific name, including 

genus and species. Include nomenclature for hybrid, variety, or cultivar, if applicable for the 

plant. 

E. If formal or matched arrangements or consecutive order of plants is indicated on Drawings, 

select stock for uniform height and spread, and number the labels to assure symmetry in 

planting. 

F. Annuals: Provide healthy, disease-free plants of species and variety shown or listed, with well-

established root systems reaching to sides of the container to maintain a firm ball, but not with 
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excessive root growth encircling the container. Provide only plants that are acclimated to 

outdoor conditions before delivery. 

2.2 FERTILIZERS 

A. Planting Tablets: Tightly compressed chip-type, long-lasting, slow-release, commercial-grade 

planting fertilizer in tablet form. Tablets shall break down with soil bacteria, converting 

nutrients into a form that can be absorbed by plant roots. 

1. Size: 5-gram tablets. 

2. Nutrient Composition: 20 percent nitrogen, 10 percent phosphorous, and 5 percent 

potassium, by weight plus micronutrients. 

2.3 MULCHES 

A. Organic Mulch: Free from deleterious materials and suitable as a top dressing of trees and 

shrubs, consisting of one of the following: 

1. Type: Derived from Florida exotic and invasive species; free of weeds and seeds. 

2. Size Range: 2 inches (50.8 mm) maximum, 1/2 inch (13 mm) minimum. 

3. Color: Natural. 

2.4 PESTICIDES 

A. General: Pesticide registered and approved by the EPA, acceptable to authorities having 

jurisdiction, and of type recommended by manufacturer for each specific problem and as 

required for Project conditions and application. Do not use restricted pesticides unless 

authorized in writing by authorities having jurisdiction. 

B. Pre-Emergent Herbicide (Selective and Nonselective): Effective for controlling the germination 

or growth of weeds within planted areas at the soil level directly below the mulch layer. 

C. Post-Emergent Herbicide (Selective and Nonselective): Effective for controlling weed growth 

that has already germinated. 

2.5 TREE-STABILIZATION MATERIALS 

A. Trunk-Stabilization Materials: 

1. Upright and Guy Stakes: Rough-sawn, sound, new softwood with specified wood 

pressure-preservative treatment, free of knots, holes, cross grain, and other defects, 2-by-

4-inch nominal (38-by-101.6-mm actual) and 4-by-4-inch nominal (89-by-89-mm actual) 

by length indicated, pointed at one end. 

2. Stakes:  Rough-Sawn, sound, new, softwood with specified wood pressure-preservative 

treatment 2-by-4-inch nominal (38-by-89-mm actual) normal by length as indicated. 

3. Guys and Tie Wires: ASTM A 641/A 641M, Class 1, galvanized-steel wire, two-strand, 

twisted, 0.106 inch (2.7 mm) in diameter. 

4. Tree-Tie Webbing: UV-resistant polypropylene or nylon webbing with brass grommets. 

5. Flags: Standard surveyor's plastic flagging tape, white, 6 inches (150 mm) long. 

6. Cleat:  Galvanized 

7. Wood Screws:  Stainless steel 
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8. Lodge Pole:  3’ diameter pressure treated. 

B. Root-Ball Stabilization Materials: 

1. Proprietary Root-Ball Stabilization Devices: Proprietary at- or below-grade stabilization 

systems to secure each new planting by root ball and that do not encircle the trunk; sized 

according to manufacturer's written recommendations unless otherwise indicated. 

a. Products: Subject to compliance with requirements, provide one of the following: 

1) Border Concepts, Inc; Tomahawk Tree Stabilizers. 

2) Foresight Products, LLC; Duckbill Rootball Fixing System. 

3) Platipus Earth Anchoring Systems:  D-Man System 

C. Palm Bracing: Battens or blocks, struts, straps, and protective padding. 

1. Battens or Blocks and Struts: Rough-sawn, sound, new hardwood or softwood, free of 

knots, holes, cross grain, and other defects, 4-by-4-inch nominal (89-by-89-mm actual) 

by lengths indicated. 

2. Straps: Adjustable steel package banding. 

3. Padding: Burlap. 

4. Proprietary Palm-Bracing Devices: Proprietary systems to secure each new planting by 

trunk; sized according to manufacturer's written recommendations unless otherwise 

indicated. 

a. Products: Subject to compliance with requirements, provide the following: 

1) Border Concepts, Inc; Tomahawk Tree Stabilizers. 

2) Foresight Products, LLC; Duckbill Rootball Fixing System. 

3) Platipus Earth Anchoring Systems:  D-Man System 

2.6 MISCELLANEOUS PRODUCTS 

A. Antidesiccant: Water-insoluble emulsion, permeable moisture retarder, film forming, for trees 

and shrubs. Deliver in original, sealed, and fully labeled containers and mix according to 

manufacturer's written instructions. 

B. Burlap: Non-synthetic, biodegradable. 

C. Planter Drainage Gravel: Washed, sound crushed stone or gravel complying with ASTM D 448 

for Size No. 8. 

D. Planter Filter Fabric: Woven geotextile manufactured for separation applications and made of 

polypropylene, polyolefin, or polyester fibers or combination of them. 

E. Mycorrhizal Fungi: Dry, granular inoculant containing at least 5300 spores per lb (0.45 kg) of 

vesicular-arbuscular mycorrhizal fungi and 95 million spores per lb (0.45 kg) of 

ectomycorrhizal fungi, 33 percent hydrogel, and a maximum of 5.5 percent inert material. 

http://www.specagent.com/Lookup?ulid=5341
http://www.specagent.com/Lookup?uid=123456890718
http://www.specagent.com/Lookup?uid=123456890719
http://www.specagent.com/Lookup?ulid=5343
http://www.specagent.com/Lookup?uid=123456890718
http://www.specagent.com/Lookup?uid=123456890719
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive plants, with Installer present, for compliance with requirements and 

conditions affecting installation and performance of the Work. 

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, 

concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, 

paint thinner, turpentine, tar, roofing compound, or acid has been deposited in soil within 

a planting area. 

2. Verify that plants and vehicles loaded with plants can travel to planting locations with 

adequate overhead clearance. 

3. Suspend planting operations during periods of excessive soil moisture until the moisture 

content reaches acceptable levels to attain the required results. 

4. Uniformly moisten excessively dry soil that is not workable or which is dusty. 

B. If contamination by foreign or deleterious material or liquid is present in soil within a planting 

area, remove the soil and contamination as directed by Architect and replace with new planting 

soil. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing 

plants from damage caused by planting operations. 

B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of 

soil-bearing water runoff or airborne dust to adjacent properties and walkways. 

C. Lay out individual tree and shrub locations and areas for multiple plantings. Stake locations, 

outline areas, adjust locations when requested, and obtain Architect’s acceptance of layout 

before excavating or planting. Make minor adjustments as required. 

3.3 PLANTING AREA ESTABLISHMENT 

A. General: Prepare planting area for soil placement and mix planting soil according to 

Section 329113 "Soil Preparation.". 

B. Placing Planting Soil:  Place planting soil (soil backfill) and mix with existing soil. 

C. Before planting, obtain Architect’s acceptance of finish grading; restore planting areas if eroded 

or otherwise disturbed after finish grading. 

D. Application of Mycorrhizal Fungi: At time directed by Architect, broadcast dry product 

uniformly over prepared soil at application rate 30g/1000 square feet. 

3.4 EXCAVATION FOR TREES AND SHRUBS 

A. Planting Pits and Trenches: Excavate circular planting pits. 
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1. Excavate planting pits with sides sloping inward at a 68-degree angle. Trim perimeter of 

bottom leaving center area of bottom raised slightly to support root ball and assist in 

drainage away from center. Do not further disturb base. Ensure that root ball will sit on 

undisturbed base soil to prevent settling. Scarify sides of planting pit smeared or 

smoothed during excavation. 

2. Excavate approximately two times as wide as ball diameter for balled and burlapped and 

container-grown stock. 

3. Do not excavate deeper than depth of the root ball, measured from the root flare to the 

bottom of the root ball. 

4. If area under the plant was initially dug too deep, add soil to raise it to the correct level 

and thoroughly tamp the added soil to prevent settling. 

5. Maintain angles of repose of adjacent materials to ensure stability. Do not excavate 

subgrades of adjacent paving, structures, hardscapes, or other new or existing 

improvements. 

6. Maintain supervision of excavations during working hours. 

7. Keep excavations covered or otherwise protected when unattended by Installer's 

personnel. 

B. Backfill Soil: Subsoil and topsoil removed from excavations may be used as backfill soil when 

combined with soil backfill, note on the drawings and in Section 329113 Soil Preparation.  

Contaminated soil shall not be used or reused. 

C. Obstructions: Notify Architect if unexpected rock or obstructions detrimental to trees or shrubs 

are encountered in excavations. 

1. Hardpan Layer: Drill 6-inch- (150-mm-) diameter holes, 24 inches (600 mm) apart, into 

free-draining strata or to a depth of 10 feet (3 m), whichever is less, and backfill with 

free-draining material. 

D. Drainage: Notify Architect if subsoil conditions evidence unexpected water seepage or retention 

in tree or shrub planting pits. 

E. Fill excavations with water and allow to percolate away before positioning trees and shrubs. 

3.5 TREE, SHRUB, AND VINE PLANTING 

A. Inspection: At time of planting, verify that root flare is visible at top of root ball according to 

ANSI Z60.1. If root flare is not visible, remove soil in a level manner from the root ball to 

where the top-most root emerges from the trunk. After soil removal to expose the root flare, 

verify that root ball still meets size requirements. 

B. Roots: Remove stem girdling roots and kinked roots. Remove injured roots by cutting cleanly; 

do not break. 

C. Balled and Burlapped Stock: Set each plant plumb and in center of planting pit or trench with 

root flare 2 inches (50 mm) above adjacent finish grades. 

1. Backfill: Planting soil as noted on the drawings. 

2. After placing some backfill around root ball to stabilize plant, carefully cut and remove 

burlap, rope, and wire baskets from tops of root balls and from sides, but do not remove 
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from under root balls. Remove pallets, if any, before setting. Do not use planting stock if 

root ball is cracked or broken before or during planting operation. 

3. Backfill around root ball in layers, and “water-in” to eliminate voids and air pockets. 

When planting pit is approximately one-half filled, water thoroughly before placing 

remainder of backfill. Repeat watering until no more water is absorbed. 

4. Place planting tablets equally distributed around each planting pit when pit is 

approximately one-half filled. Place tablets beside the root ball about 1 inch (25 mm) 

from root tips; do not place tablets in bottom of the hole. 

a. Quantity: Three for each caliper inch of plant. 

5. Continue backfilling process. Water again after placing and tamping final layer of soil. 

D. Container-Grown Stock: Set each plant plumb and in center of planting pit or trench with root 

flare 2 inches (50 mm) above adjacent finish grades. 

1. Backfill: Planting soil as noted on drawings. 

2. Carefully remove root ball from container without damaging root ball or plant. 

3. Backfill around root ball in layers, and “water-in” to eliminate voids and air pockets. 

When planting pit is approximately one-half filled, water thoroughly before placing 

remainder of backfill. Repeat watering until no more water is absorbed. 

4. Place planting tablets equally distributed around each planting pit when pit is 

approximately one-half filled. Place tablets beside the root ball about 1 inch (25 mm) 

from root tips; do not place tablets in bottom of the hole. 

a. Quantity: Three for each caliper inch of plant. 

5. Continue backfilling process. Water again after placing and tamping final layer of soil. 

E. Slopes: When planting on slopes, set the plant so the root flare on the uphill side is flush with 

the surrounding soil on the slope; the edge of the root ball on the downhill side will be above 

the surrounding soil. Apply enough soil to cover the downhill side of the root ball. 

3.6 TREE, SHRUB, AND VINE PRUNING 

A. Remove only dead, dying, or broken branches. Do not prune for shape or reduce crown/canopy 

size. 

B. Do not apply pruning paint to wounds. 

3.7 TREE STABILIZATION 

A. Trunk Stabilization by Upright Staking and Tying: Install trunk stabilization as follows unless 

otherwise indicated: 

1. Upright Staking: As indicated on drawings. 

2. Support trees with bands of flexible ties at contact points with tree trunk. Allow enough 

slack to avoid rigid restraint of tree. 

3. Support trees with two strands of tie wire, connected to the brass grommets of tree-tie 

webbing at contact points with tree trunk. Allow enough slack to avoid rigid restraint of 

tree. 
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B. Root-Ball Stabilization: Install at- or below-grade stabilization system to secure each new 

planting by the root ball unless otherwise indicated. 

1. Proprietary Root-Ball Stabilization Device: Install root-ball stabilization system sized and 

positioned as recommended by manufacturer unless otherwise indicated and according to 

manufacturer's written instructions. 

C. Palm Bracing: Install bracing system at three or more places equally spaced around perimeter of 

trunk to secure each palm until established unless otherwise indicated. 

1. Site-Fabricated Palm-Bracing Method: 

a. Place battens over padding and secure battens in place around trunk perimeter with 

at least two straps, tightened to prevent displacement. Ensure that straps do not 

contact trunk. 

b. Place diagonal braces and cut to length. Secure upper ends of diagonal braces with 

galvanized nails into battens or into nail-attached blocks on battens. Do not drive 

nails, screws, or other securing devices into palm trunk; do not penetrate palm 

trunk in any fashion. Secure lower ends of diagonal braces with stakes driven into 

ground to prevent outward slippage of braces. 

3.8 GROUND COVER AND PLANT PLANTING 

A. Set out and space ground cover, shrubs, and vines in even rows with triangular spacing. 

B. Use planting soil for backfill. 

C. Dig holes as indicated on drawings. 

D. Water-in soil around roots to eliminate air pockets and leave a slight saucer indentation around 

plants to hold water. 

E. Water thoroughly after planting, taking care not to cover plant crowns with wet soil. 

F. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery 

from transplanting shock. 

3.9 PLANTING AREA MULCHING 

A. Mulch backfilled surfaces of planting areas and other areas indicated. 

1. Trees in Turf Areas: Apply organic mulch ring of 3-inch (75-mm) average thickness, 

with 36-inch (900-mm) diameter around trunks or stems. Do not place mulch within 3 

inches (75 mm) of trunks or stems. 

2. Organic Mulch in Grass Planting Beds: Apply 3-inch (75-mm) average thickness of 

organic mulch extending 12 inches (300 mm) beyond edge of individual planting pit or 

trench and over whole surface of planting area, and finish level with adjacent finish 

grades. Do not place mulch within 2 inches (50.8 mm) of trunks or stems. 
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3.10 PLANT MAINTENANCE 

A. Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring 

planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or 

vertical position, and performing other operations as required to establish healthy, viable 

plantings. 

B. Fill in, as necessary, soil subsidence that may occur because of settling or other processes. 

Replace mulch materials damaged or lost in areas of subsidence. 

C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and 

pathogens or disease. Use integrated pest management practices when possible to minimize use 

of pesticides and reduce hazards. Treatments include physical controls such as hosing off 

foliage, mechanical controls such as traps, and biological control agents. 

3.11 PESTICIDE APPLICATION 

A. When necessary, apply pesticides and other chemical products and biological control agents 

according to authorities having jurisdiction and manufacturer's written recommendations. 

Coordinate applications with Owner's operations and others in proximity to the Work. Notify 

Owner before each application is performed. 

B. Pre-Emergent Herbicides (Selective and Nonselective): Apply to tree, shrub, and ground-cover 

areas according to manufacturer's written recommendations.  

C. Post-Emergent Herbicides (Selective and Nonselective): Apply only as necessary to treat 

already-germinated weeds and according to manufacturer's written recommendations. 

3.12 REPAIR AND REPLACEMENT 

A. General: Repair or replace existing or new trees and other plants that are damaged by 

construction operations, in a manner approved by Architect. 

1. Submit details of proposed pruning and repairs. 

2. Perform repairs of damaged trunks, branches, and roots within 24 hours, if approved. 

3. Replace trees and other plants that cannot be repaired and restored to full-growth status, 

as determined by Architect. 

B. Remove and replace trees that are more than 25 percent dead or in an unhealthy condition not 

meeting grade and standards before the end of the corrections period or are damaged during 

construction operations that Architect determines are incapable of restoring to normal growth 

pattern. 

1. Provide new trees of same size as those being replaced. 

2. Species of Replacement Trees: Same species being replaced. 

3.13 CLEANING AND PROTECTION 

A. During planting, keep adjacent paving and construction clean and work area in an orderly 

condition. Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, 

or other paved areas. 
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B. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and 

debris and legally dispose of them off Owner's property. 

C. Protect plants from damage due to landscape operations and operations of other contractors and 

trades. Maintain protection during installation and maintenance periods. Treat, repair, or replace 

damaged plantings. 

D. After installation and before Substantial Completion, remove nursery tags, nursery stakes, tie 

tape, labels, wire, burlap, and other debris from plant material, planting areas, and Project site. 

3.14 MAINTENANCE SERVICE 

A. Maintenance: Contractor is responsible for all landscape maintenance, including new plant 

material, relocated plants and existing plants until final acceptance. 

END OF SECTION 329300 
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SECTION 331600 - SIDEWALKS, CURBS & GUTTERS 

 
PART 1- GENERAL 
 
1.1 WORK INCLUDED:  This section covers all formed concrete work reinforced and non-

reinforced as required by the Project indicated on the plans or specified by the Engineer. The 

Contractor is responsible for all site work and construction supervision required to meet 

ADAAG/ADA specifications. 

 
1.2 SUBMITTALS DURING CONSTRUCTION: 
 

A. Submittal during construction shall be made as required in  
General Requirements. 

 
1.3  SUBMITTALS REQUIRED FOR: 
 

A. Concrete - Submit data sheets 

B. Granular fill - Submit data sheets 

C. Expansion joint fillers - Submit data sheets 

D. Traffic paint - Submit data sheets 

E. Asphalt concrete cold patch - submit data sheets 

F. Asphalt Hot Mix – submit data sheets 

G. Sod - submit data sheets 

H. Stamped and Colored concrete-submit data sheets 

I. Detectable Warnings System:- submit data sheets 

J. Concrete Sealer - submit data sheets 

 

PART 2- PRODUCTS 
 
2.1 FORMS: 
 

A. Materials for curb forms shall be 2-inch dressed dimension lumber, fiberglass, or metal of equal 
strength, free from defects which would impair the appearance or structural quality of the 
complete curb.  Where short-radius forms are required, 1-inch dressed lumber or plywood may be 
used.  Form material for the face of the curb shall not have any horizontal joints closer than 7-
inches from the top of the curb.  Provide stakes and bracing materials as required to hold forms 
securely in place.  Metal forms shall be subject to approval by the Engineer.  Forms are incidental 
to the Contract Price. 
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B. Materials for sidewalk forms shall be 2-inch dressed lumber straight and free from defects or 

fiberglass or standard metal forms may be used.  Where short radius forms are required, 1-inch 
dressed lumber is required to hold forms securely in place. 
 

 
2.2 GRANULAR FILL:   
 

A. Natural sand not having any piece of material larger than 1-inch, free from dirt, clay balls, or 
organic material, well graded from coarse to fine, containing sufficient finer material for proper 
compaction and less than ten (10) percent by weight passing the No. 200 sieve.  Payment shall 
incidental to the concrete unit Price bid. 

 
2.3 EARTH FILL:   
 

A. Earth must be free from rocks 2-inches or larger and other foreign materials. Earth fill is 
incidental to contract Prices. Payment shall incidental to the concrete unit Price bid. 

 
2.4 EXPANSION JOINT FILLERS:   
 

A. Expansion joint fillers shall conform to F.D.O.T. Standard Specifications for Road and Bridge 
Construction 2004.  Submit complete information regarding joint fillers for approval by the 
Engineer. Payment shall incidental to the concrete unit Price bid. 

 
2.5 CONCRETE:   
 

A. Concrete shall be ready-mixed conforming to ASTM C 94 and shall have a compressive strength 
of 3,000 psi at 28 days.  All exposed aggregate concrete applications shall be comprised of 3 MM 
– 5 MM maximum size brown river rock aggregate.  Limerock aggregate is acceptable for all 
other concrete applications.  Submit complete information regarding mix to the Engineer for 
review in accordance with the requirements of the referenced ASTM Specification.   
 

2.6 DETECTABLE WARNING SYSTEM:  
 

A. Detectable Warning Systems on walking surfaces shall be “Endicott Handicap Detectable 
Warning Paver” or equal with raised truncated domes and specified color and must meet federal 
ADAAG guidelines.   

 
2.7 TRAFFIC MARKING PAINT:  
 

A. Traffic marking paint shall conform to F.D.O.T. Specifications Section 971.  Paint for curbs shall 
be Pride Baker Paint brand traffic marking paint or approved equal.  Paint and labor shall be 
incidental to contract price for replacement markings and the unit price bid for new markings. 

 
2.8 ASPHALT:   
 

A. Cold patch asphalt.  Asphalt and labor shall be incidental to the contract price for patches 
surrounding curbs and sidewalks.   
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2.9 ACCEPTANCE OF MATERIALS:   
 

A. All materials shall be subject to inspection for suitability, as the Engineer may elect, Prior to or 
during incorporation into the work.  

 

PART 3- EXECUTION 
 
3.1       EXCAVATION AND BACKFILL: 
 

A. Cut the existing sidewalk regardless of the thickness, with an approved pavement saw or 
approved pavement cutter wherever sidewalk edges do not follow straight lines.  Saw cutting of 
concrete shall be wet down to reduce air borne contamination.  Remove and dispose of sidewalk 
at the Contractor's expense. 

 
B. Prior to excavation of the sidewalk the Contractor's superintendent and the Owner's Engineer or 

designee shall, together, walk the length of the site marking the limits of the excavation and 
marking any other pertinent information.  Paint shall be supplied by the Contractor, incidental to 
the cost of the Contract. 

 
C. At the time of each walk through described in Section 3.1.2, each water meter box and sewer 

cleanout shall be inspected for structural integrity.  Those which are deemed in need of 
replacement at that time will be supplied by the contractor at the unit price bid or the Florida 
Keys Aqueduct Authority.  Those which meet normal structural and functional standards, and are 
broken by the Contractor during the construction Process shall be replaced by the Contractor at 
his cost. 

 
1. Sewer cleanout boxes shall be made from 100% homogenous polyethylene material 

having a minimum wall thickness of .550 inch, a compartment size of 12-inches by 20-
inches with a clear opening of 10-inches by 17-inches.  Provide knockouts or notches in 
each end sized to allow placement of a 6-inch PVC pipe inside the box.  Vertical crush to 
exceed 20,000 pounds and sidewall loading to exceed 180 pounds per square inch. A 
flange shall encircle the top area for installation in concrete.  Cleanout covers shall be 
cast of ductile conforming to ASTM A-536-84, grade 60-40-18.The meter box covers 
shall meet or exceed Federal specifications RR-F-621D for a minimum Proof load of 
25,000 pounds on 9”x 9” area. All boxes and covers shall be manufactured by Mid- 
States Plastics, Mount Sterling, KY. Florida Master Distributor: Ferguson Water Works 
(561-844-3222) or approved equal. 

 
2. Water meter boxes shall be in accordance with the latest FKAA standards and 

specifications. 
 

D. As directed by the Engineer remove any unsuitable material to such a depth that the addition of 
the sub grade and granular fill can be placed and compacted.  Unsuitable material shall consist of 
and not be limited to top soil, wood, root matter, stumps, trunks, roots or root systems.  
Excavation that cannot be accomplished without endangering present structures shall be 
performed with hand tools. 

 
3.2 PREPARATION OF SUBGRADE:   
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A. Bring the areas on which curbs and sidewalks are to be constructed to required grade and compact 

to 95 percent ASTM D 1557 by sprinkling and rolling or mechanical tamping.  As depressions 
occur, refill with approved material and recompact until the surface is at the proper grade. 

 
3.3 PLACING GRANULAR FILL:   
 

A. After the sub grade for sidewalks and curbs is compacted and at the Proper grade, spread 4-inches 
or more of granular fill.  Sprinkle with water and compact to 95 percent ASTM D 1557 by rolling 
or other method.  Top of the compacted fill shall be at the proper level to receive the concrete.  
Granular fill shall be used, when needed, to raise the level of grade to allow for proper thickness 
of concrete.  After spreading fill, compact to 95 per cent. 

 
3.4 SETTING FORMS: 
 

A. Construct forms to the shape, lines, grades, and dimensions as required for proper installation or 
as called for on the drawings or as directed by the Engineer.  Stake wood or steel forms securely 
in place, true to line and grade. 

 
B. Forms on the face of the curb shall not have any horizontal joints within seven (7) inches of the 

top of the curb.  Brace forms to prevent change of shape or movement in any direction resulting 
from the weight of the concrete during placement.  Construct short-radius forms to exact radius.  
Tops of forms shall not depart from grade line more than 1/8-inch when checked with a ten-foot 
straightedge.  Alignment of straight sections shall not vary more than 1/8-inch in ten (10) feet. 

 
3.5 CURB/GUTTER CONSTRUCTION: 
 

A. Construct curbs to line and grade of curbs and gutters removed, as shown on plans or as 
established or directed by the Engineer.  Curbs shall conform to F.D.O.T.  type "D" or "F" or as 
directed by the Engineer. 

 
B. Handicap ramps shall be constructed at locations shown on the drawings or as directed by the 

Engineer and in conformance with legal requirements. 
 

C. Place preformed asphalt-impregnated expansion joints at intervals not exceeding 100 feet, at the 
beginning and ends of the curved portions of the curbs and at inlets. 

 
D. Place contraction joints in the curb at intervals not exceeding fifteen (15) feet.  Contraction joints 

shall be of the open joint type and shall be Provided by inserting a thin, oiled steel sheet vertically 
into the fresh concrete to force coarse aggregate away from the joint.  The steel sheet shall be 
inserted the full depth of the curb.  Place, process, finish and cure concrete in conformance with 
the applicable requirements of ACI 614, and this Specification.  Whenever the requirements 
differ, the higher shall govern.  After initial set has occurred in the concrete and prior to removing 
the front curb form, the steel sheet shall be removed with a sawing motion.  Finish top of curb 
with a steel trowel and finish edges with a steel edging tool. 

 
E. As soon as the concrete has set sufficiently to support its own weight, remove the front form and 

finish all exposed surfaces.  Finish formed face by rubbing with a burlap sack or similar device 
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that will produce a uniformly textured surface, free of form marks, honeycombs and other 
defects.  All defective concrete shall be removed and replaced at the Contractor's sole expense. 

 
F. Upon completion of the curing period, backfill the curb with earth, free from rocks 2-inches and 

larger and other foreign materials.  Tamp backfill firmly in place. 
 

G. Finished curb shall present a uniform appearance for both grade and alignment.  Remove any 
section of curb showing abrupt changes in alignment or grade, or which is more than 1/4-inch 
away from its location as staked, and construct new curb in its place at the Contractor's sole 
expense. 

 
H. Upon completion of the curing period fill with asphalt any street side holes or ruts in the asphalt 

paving that was created by the installation of the sidewalk or the curb.  When required by 
Engineer, saw cut, remove and replace sections as directed. 

 
I. Where curbs that were painted for legal traffic markings (i.e., loading zones, driveways, no 

parking zones) prior to construction are removed, replaced, repaired or installed.      These and 
any newly constructed curbs and sidewalks shall be repainted by the Contractor.  Painting shall be 
performed upon completion of the curing period, but not less than seven (7) days have elapsed 
since pouring the concrete.  Curbs are to be painted from the inside edge of the curb to the edge 
of the pavement. 

 
3.6       SIDEWALK CONSTRUCTION: 
 

A. Sidewalks shall be four-inches and driveways shall be 6 inches thick as directed by the City.  
 

B. Place preformed expansion joints as in the adjacent curb, where the sidewalk ends at a curb, 
around posts, poles, concrete buildings or walls or other objects protruding through the sidewalk, 
and at locations shown on the Drawings. 

 
C. Provide dummy joints transversely to the walks at locations opposite the contraction joints in the 

curb and at intervals not exceeding five (5) feet. These joints shall be 1/4-inch by 1-inch 
weakened plane joints.  They shall be straight and at right angles to the surface of the walk. 

 
D. Place, process, finish, and cure concrete in conformance with the applicable requirements of ACI 

614 and this Specification.  Where the requirements differ, the higher shall govern. 
 

E. Surface finish shall be as depicted on the Landscape Drawings. 
 

F. Sidewalks shall be placed to slope towards the street at a maximum slope of 2% or as otherwise 
directed by the Engineer. 

 
G. Where sidewalks or curbs which were painted for legal traffic markings (i.e., loading zone, 

driveways, no parking zones) are removed and replaced with new curb or sidewalk or repaired, 
the Contractor shall be responsible to paint the new portions of the curbs or sidewalks. 

 
H. Upon completion of the curing period fill with asphalt, any street side holes or ruts in the asphalt 

paving that were created by the installation of the curbs or sidewalks. 
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END OF SECTION 321600 
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SECTION 332510 - DRILLING OF DRAINAGE WELLS 

 

 

PART 1 GENERAL  
 
1.1  Requirements 
 

A. The WATER WELL CONTRACTOR must be licensed as a Florida Water Well Contractor 
accordance with F.A.C. 62-531. Water Well contractor must have a properly structured State Of 
Florida Business. The WATER WELL CONTRACTOR shall submit for the Construction / 
Clearance Permit Application for Class V well to the FDEP. 

 
B. The WATER WELL CONTRACTOR shall construct each well as shown on the Civil 

Construction Drawings and Details, and perform all appurtenant work in accordance with the 
Technical Specifications.  The wells shall be constructed with an open-hole completion.  The wells 
shall be complete and operable, in accordance with Chapter 62-528, F.A.C. The Construction of 
the well shall be in accordance with Chapter 62-523, F.A.C.   

 
C. Site Sound Proofing:   The WATER WELL CONTRACTOR shall furnish sound proofing 

barriers, provide mufflers on equipment, and undertake other steps necessary during drilling, 
pumping, testing, and incidental operations, to ensure that noise levels conform to all applicable 
noise ordinances. 

 
D. Access Control:   The WATER WELL CONTRACTOR shall undertake necessary measures to 

limit access to drilling sites, to minimize public hazards. 
 

E. Sequence of Work:  The sequence may be changed by the ENGINEER.  Change may include 
alternations to the order of occurrence, deletions, or additions. The WORK schedule and operations 
shall continue without interruption until all WORK is completed by the CONTRACTOR.  

1. Preparation and Mobilization shall be completed as specified in Mobilization Section, 
including, but not limited to: 

a. Site and access video 

b. Clear site and establish vertical and horizontal control with reference to NGVD 1929.    

c. Install temporary services, as needed 

d. Mobilize drilling rig and provide temporary piping for water supply and disposal. 

e. Prepare Onsite staging areas and disposal sites as needed 

2. Drill Bore Hole including open hole to depth of 120 feet below top of casing elevation 
specified on the project plans. Overdrill shall be a minimum of 6 inches greater than the 
outside diameter of the well casing at the casing joint.   

3. Provide lithology description and casing seat request to FDEP.  

4. Install Casing upon Approval from FDEP. 

5. Notify FDEP in Fort Meyers (David Rhodes, P.G.) and Marathon (Steve Johnson) at least 72 
hours prior to grouting.  

6. Grout Casing. 
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7. Install temporary cap on well.  

8. Process Certification for well completion. Provide AS-built drawings to Engineer 

9. Attach storm water / pretreatment structures as required.  

10. Clean site / demobilize. 

 

F. Personnel Requirements 
 

1. The WATER WELL CONTRACTOR shall furnish capable personnel, experienced in the 
work required to construct the Class V injection well(s). 

 
2. The Drill Rig Operator shall work under the direct supervision of the Florida licensed 

WATER WELL CONTRACTOR, using equipment that is under the direct control of the 
Florida licensed WATER WELL CONTRACTOR.  The Florida Licensed Water Well 
Contractor is required to be onsite to supervise the well construction operation.   

 
3. The Drill Rig Operator shall maintain the drilling equipment, pumps, and drill pipe.  The 

driller shall be competent in the use and application of drilling fluids and additives. 
 

4. The Drill Rig Operator shall monitor the progress of the drilling operation, and keep the 
record of the rate and progress of drilling, development and pump testing operations, 
including well logs and reports.  The daily reports shall be submitted with the water well 
contractor’s portion of the well completion report.     

 
5. The Drill Rig Operator shall be capable of recognizing and making ithologic 

classifications of the formations to be encountered during the drilling. The Drill Rig 
Operator shall ensure that the necessary amount of overdrill is determined and executed to 
ensure that the 60 feet of casing and grout below land surface is accomplished along with 
ensuring the required amount of casing is provided above the land surface according to the 
Civil Engineering Drawings.       

 
6. The Cementing Supervisor shall have a working knowledge of down hole pumping, an 

understanding of displacement, volume of cement, pump pressure, bottom hole pressure, 
casing lift pressure.  Cementing Supervisor shall ensure that casing collapse pressure is not 
exceeded.     

 
1.2 Record Keeping, Well Logs, and Reports 

 
A. General  

 
1. The WATER WELL CONTRACTOR shall establish horizontal and vertical (top of 

casing elevation) control by a licensed land surveyor in the State of Florida.  
 

2. The WATER WELL CONTRACTOR shall ensure the depth of the well as shown on the 
construction plans is established. The depth of the well is measured from either the actual 
surveyed land surface or the surveyed top of casing in a pretreatment structure if 
applicable.  

 
3. Measurement of the total well depth (including open hole) shall be accomplished by using 
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a heavy duty tape measure or cord with a weight attached to the end.  The tape measure 
shall be lowered to the bottom of the hole, maintaining a vertical alignment. Tape should 
be read or cord marked equal to the top of the casing elevation. If cord used, measure the 
cord length. Contractor can submit alternate method to Engineer and FDEP for approval if 
desired.   

 
B. Drilling Log:   The WATER WELL CONTRACTOR shall maintain the Drilling Log.  The report 

forms shall include, at a minimum, location of well, county, TSR, street address, property owner 
name and address, well depth, method of drilling, lengths and numbers of drill rods used, well use, 
casing type, grout type used, method of installation, depth of installation, bucket assembly 
information , drilling additives, fluid losses, water and fluid level changes, footage drilled and 
formations encountered, and cementing operations, pump information, and a record of any 
situation encountered (well stuck, collapse of hole). 

 
1. The Drilling Log shall detail the cutting and disposal method, listing the quantity of 

cuttings, storage location onsite, and transport and final disposal site. The Final Disposal 
site shall be approved by FDEP. A letter shall be sent to FDEP providing the site owner’s 
permission to use the site for cutting disposal.  

2. The Drilling Log shall list information relating to maintenance and repair of the drilling 
rig. 

3. The Drilling Log shall be available on site for inspection at all times. 
4. The Drill Log in this specification section can be used or a contractor log submitted to the 

Engineer for approval can be used. The Drilling Log does not eliminate or replace the well 
completion report required to be submitted to the water management district, and the 
certification of class five well construction completion to be submitted to FDEP. The 
Drilling log shall be included in the water well contractor’s completion report.  

 
C. Record Drawing:   The final well description shall conform to the permit drawings and 

specifications, any deviations from the originally permitted design drawings shall be noted and 
accompanied by written approvals from FDEP.  The record drawing shall show the final diameter, 
wall thickness, depth and length of the casing, borehole diameter, cemented casing, depth and 
thickness of annular seals, pretreatment structure and piping, quantity of material removed during 
development operations, and all other pertinent details. The Record Drawings shall be updated by 
the well contractor if needed with the actual constructed well information and be submitted with 
the Engineer’s Certified Completion Report.    

 
D. Records Required by Law:   The WATER WELL CONTRACTOR shall maintain all records 

required by governmental agencies having jurisdiction, and shall submit such records to as may be 
required.  Two copies of all records and submitted material shall be furnished to the ENGINEER. 

 
E. Permits:   The WATER WELL CONTRACTOR shall apply for all necessary drilling and testing 

permits with local and state regulatory agencies.  The WATER WELL CONTRACTOR shall be 
required to provide certain information to the permitting agencies, in order to complete the 
permitting process.  It is the WATER WELL CONTRACTOR’s responsibility to obtain any and 
all other permits associated with the drilling and testing of the well. 

 
F. Completion Report: A Well Completion Report (Form 62-528.900(4) must be filed with the 

permit issuing agency along with a signed copy of the well completion report from the water 
management district within thirty (30) days of well completion. The well completion report and the 
as-built drawings that the WATER WELL CONTRACTOR has updated should be submitted 
together. The as-built drawings of the injection well and the associated site stormwater structures 
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are required to be reviewed, and signed and sealed by the engineer of record.   
 
G. Grout:  Samples of grout shall be collected during the cementation of all casings, with the 

CONTRACTOR collecting dry and mixed samples of the cement being used.  Mixed cement samples 
shall include at least three (3) 2-inch cubes suitable for tests of compressive strength.   

 
1. Grout samples shall be collected a minimum of three (3) times during each cement stage:  

Prior to pumping, at the middle and at the end of the stage.  The specified slurry density shall 
match the specified slurry density indicated on the delivery certificate, if grout is not mixed on 
site.   

2. Only 2-inch cubes, suitable for tests of compressive strength, will be acceptable as 
representative cement samples. 

H. Calibration Data:  Calibration records for each measuring instrument used in the construction of the 
well shall be submitted to the ENGINEER for review prior to the installation or use of the instruments. 
Calibration of instruments shall have been performed within 45 days prior to use in testing. All 
calibration records shall be submitted to the ENGINEER prior to use.  The calibration records shall 
contain the following information:  

1. Meters:  The CONTRACTOR shall supply flowmeters and other meters for use in testing the 
well.  The flowmeter for use in the pumping test shall have major gradations of 100 gpm and 
minor gradations of 10 gpm.  Accuracy shall be ¼ of 1 percent of full scale.   

Serial number, model number, gears, test apparatus size, meter reading and flow rate for at 
least three (3) steps, percent error for each step, and tester’s name and title must be included 
in the submittal. 

2. Gauges:  The pressure gauges used in pressure tests shall have 0 to 50 psi scales with major 
gradations of 10 psi and minor gradations of 0.5 psi or smaller.  Pressure gauges for use 
during aquifer tests, if required, shall have scales from 0 to 50 psi with 1 psi gradations.  
Gauge accuracy shall be ¼ of 1 percent of full scale. 

The gauge’s serial number, model number, scale range, meter reading and inches of mercury 
for at least three (3) steps covering the entire range of the gauge, percent error for each step, 
and tester’s name and title must be included in the submittal. 

 
1.3 Quality Insurance 

 
A. Remedial Work:   Remedial work performed prior to final acceptance, as required to meet the 

regulatory requirements or the Technical Specifications, due to defective materials, accident, loss 
of equipment or equipment malfunction, or any other cause directly attributable to the WATER 
WELL CONTRACTOR’s actions or inaction, shall be performed by the WATER WELL 
CONTRACTOR at the WATER WELL CONTRACTOR’s expense deemed as required.  

 
In the event of a problem, the ENGINEER, and FDEP shall be notified immediately, and the 
following shall apply: 
 
1. The WATER WELL CONTRACTOR shall propose a method of correcting the problem, 

to the ENGINEER, and FDEP.  The ENGINEER, FDEP and OWNER shall review the 
proposed method of corrective action.  Only after approval from the ENGINEER, and 
FDEP shall the corrective action plan be implemented. 
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2. All work on the well must be in accordance with the applicable local, state, and federal 
regulations. 

3. If the well is deemed unacceptable by the ENGINEER, it shall be abandoned and 
backfilled by the WATER WELL CONTRACTOR, after obtaining a permit, at 
contractor’s expense, for plugging and abandonment of the well from FDEP.  The 
WATER WELL CONTRACTOR shall not be paid for services and work deemed 
incomplete or unacceptable. Reason for the well deemed unacceptable shall be provided to 
FDEP.   

 
B. Repeat Work:   All work repeated as a result of the WATER WELL CONTRACTOR’s 

performance shall be furnished at the expense of the WATER WELL CONTRACTOR.  No claim 
for additional compensation shall be made or be allowed, including all materials, labor, and 
equipment costs. FDEP Approval shall be obtained prior to and repeat work being done.  

 
C. State Standards:   Department of Environmental Protection Rules and Regulations for UIC Wells 

in Chapter 62-528, Florida Administrative Code (F.A.C.). 
 
D. Commercial Standards:   All work specified herein shall conform to or exceed the requirements of 

the applicable codes and standards,  relating to the referenced portions of the following documents, 
 only to the extent that the requirements therein are not in conflict with the provisions of this 
section.  Where such documents have been adopted as a code or ordinance by the public agency 
having jurisdiction, such a code or ordinance shall take precedence. 

 
 
 Commercial Standards: 
ASTM C 150 Specification for Portland Cement. 

ASTM D 1784 Specification for Rigid PVC Compounds and Chlorinated PVC 
Compounds. 

ASTM D-2564 Standard Specification for Solvent Cements for Poly (Vinyl Chloride) 
(PVC) Plastic Piping Systems 

ASTM D 2837 Standard Test Method for Obtaining Hydrostatic Design Basis for 
Thermoplastic Pipe Materials. 

ASTM F 480 Specification for Thermoplastic Well Casing Pipe and Couplings Made 
in Standard Dimension Ratios (SDR), Sch 40, and Sch 80. 

AWWA A 100 Standard for Water Wells. 

 
E. Guarantee:   The WATER WELL CONTRACTOR guarantees that the workmanship, materials 

and equipment supplied or used in the execution of work to be free from defects and flaws.  The 
WATER WELL CONTRACTOR further guarantees that the performance test requirements shall 
be fulfilled.  The WATER WELL CONTRACTOR shall repair, correct, or replace all damaged 
work covered by failures under the guarantee, at the WATER WELL CONTRACTOR’s expense, 
only AFTER approval from FDEP.  The guarantee shall remain in effect for a period of five (5) 
years from the date of final acceptance by the OWNER. 

 
F. Abandonment of Well by Contractor:   If, at any time the WATER WELL CONTRACTOR 

voluntarily stops work, and/or fails to complete the bore hole in a satisfactory manner, in 
accordance with governing regulations, the bore hole will be considered abandoned.  The WATER 
WELL CONTRACTOR shall not be paid for all or part of a bore hole declared as abandoned by 
the OWNER. 
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1. The cost of properly plugging and sealing the well or bore hole, in accordance with 
applicable local, state of federal regulations, shall be paid by the WATER WELL 
CONTRACTOR 

2. All salvageable material furnished by the WATER WELL CONTRACTOR may be 
removed and remain his property, after approval from FDEP. 

3. The WATER WELL CONTRACTOR shall propose his method of abandonment of the 
well or bore hole, in writing to the ENGINEER.  The WATER WELL CONRACTOR 
shall apply for and obtain an Application for Class V Well Plugging and Abandonment 
Permit.  The ENGINEER, and FDEP shall review the method of abandonment.  The 
FDEP and the ENGINEER’S approval of the plan must be obtained, in writing, prior to 
the implementation of the abandonment plan.  All work on the well must be in accordance 
with all applicable local, state, and federal regulations. 

 
G. Abandonment of Well by OWNER:   If information indicates that the completion of a well on the 

site is not warranted, the OWNER reserves the right to terminate all further work at the site.  In 
such an event, the WATER WELL CONTRACTOR will be paid the value of work completed to 
that time, based on standard unit prices. 
 
1. The WATER WELL CONTRACTOR shall be required to abandon the bore hole, as 

directed by the ENGINEER, in accordance with regulations formulated by governmental 
agencies having such jurisdiction, including Chapter 40D-3.531 F.A.C.  The WATER 
WELL CONRACTOR shall apply for and obtain an Application for Class V Well 
Plugging and Abandonment Permit. Costs associated with the abandonment will be paid 
by the OWNER. 

2. The OWNER reserves the right upon termination of work on the site to have the WATER 
WELL CONTRACTOR move to another location on the site selected by the OWNER to 
drill another bore hole. The location must be approved by the ENGINEER and FDEP. In 
such circumstances; The WATER WELL CONRACTOR shall apply for and obtain an 
Application for Class V Well Plugging and Abandonment Permit. Costs associated with 
the abandonment will be paid by the OWNER.  FDEP shall be advised prior to relocation 
of the well. If deemed necessary by FDEP, a permit modification will be done at the 
OWNER’s expense.   

 
H. Environmental Considerations:   All regulated materials, liquids and/or substances shall be stored 

within secondary containment, in compliance with applicable regulations of the State.  It is the 
responsibility of the WATER WELL CONTRACTOR to obtain the regulated materials list from 
the appropriate State office and to provide the ENGINEER with an inventory of all regulated 
materials to be used on the job site.  The integrity of the secondary containment area shall be 
demonstrated by the WATER WELL CONTRACTOR for the ENGINEER, upon request.  At any 
time if existing contamination either is soil or water is found to be above state of federal limits; 
work shall be stopped and the ENGINEER and FDEP notified of the finding. Work shall only 
proceed with authorization from the ENGINEER and FDEP. 

 
1.4  STORAGE AND PROTECTION OF MATERIALS 
 

A. General:   All materials shall be delivered in an undamaged condition and stored to provide 
protection against damage.  All defective or damaged materials shall be replaced with new 
materials. 

 
B. Defective Materials:   Materials that are defective or damaged prior to use are unacceptable and 

shall be replaced with new materials, at the WATER WELL CONTRACTOR’s expense. 
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C. Drilling Waste Disposal:  Prior to beginning drilling operations, the CONTRACTOR will submit 

to the ENGINEER verification of his disposal site in writing from the FDEP.   The 
CONTRACTOR shall be responsible for providing and maintaining all necessary trucks, pipe, 
pumps, and equipment necessary to pump and haul excess drilling fluid, drill cuttings, and 
produced water to a pre-determined disposal site(s) in accordance with federal, state and local 
regulations, or subcontract with a firm capable of providing these services when necessary. 

 
D. Field Relocation:   During construction, it is expected that minor relocation of proposed facilities 

may be necessary.  Field revisions will only be made at the direction of the ENGINEER.  If 
existing structures are encountered that prevent construction as shown, the WATER WELL 
CONTRACTOR shall notify the ENGINEER prior to continuing work.  All relocations must be 
communicated to FDEP prior to relocating the well. Relocations within a 10 foot radius generally 
will not require written FDEP approval. Relocations outside of the 10 foot radius will require 
approval, in writing; and some cases may require a permit modification prior to work commencing 
at the selected site. 

 
E. Storage Area:   The WATER WELL CONTRACTOR shall prepare an area, within the limits of a 

location approved by the ENGINEER, for the storage of materials required for this work. 
 
F. Protection:   The WATER WELL CONTRACTOR is responsible for protecting his own work 

from theft, vandalism, and unauthorized entry.  
 
1.5  CONTRACTOR EQUIPMENT 
 

A. General:   The WATER WELL CONTRACTOR's equipment shall be clean, well maintained, and 
in good operating condition when delivered to the site and during the entire operation. 

 
1. The equipment shall be of adequate size, strength, horsepower, and capacity for the 

project and shall be of the type successfully utilized for the construction of similar or 
larger wells. 

2. All equipment shall be provided with safety devices, as required by governmental 
authorities having jurisdiction. 

 
B. Equipment Use:   Reaming and setting of casing shall be done with the same equipment.  No 

resetting of equipment will be allowed after the bore hole is reamed. 
 
C. Equipment Operation:   All equipment shall be carefully maintained during the WATER WELL 

CONTRACTOR’s operations.  Any damage to the well or surrounding property and/or facilities, 
due to the WATER WELL CONTRACTOR’s operations shall be repaired or replaced. 

 
D. Safety Equipment: The WATER WELL CONTRACTOR must provide and utilize safety 

equipment, as required by all applicable federal and state regulations. 
 
1.6  MOBILIZATION AND SITE RESTORATION 
 

A. Mobilization: The WATER WELL CONTRACTOR shall mobilize its equipment and personnel to 
effectively commence its drilling operations, within the specified time limit. 

 
B. Unused Materials and Equipment:  During construction, the WATER WELL CONTRACTOR 

shall regularly remove all accumulated debris and surplus materials.  Unused tools or equipment 
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shall be stored at the WATER WELL CONTRACTOR’s yard or base of operations. 
 
C. Periodic Cleaning:   The WATER WELL CONTRACTOR shall perform clean-up work on a 

regular basis and as requested by the ENGINEER. 
 

 
1. Basic site restoration shall be accomplished immediately following installation or 

substantial completion, or as directed by the ENGINEER. 
2. If the WATER WELL CONTRACTOR fails to perform periodic clean-up and basic 

restoration of the site to the ENGINEER’s satisfaction, the ENGINEER may, upon five 
days written notice to the WATER WELL CONTRACTOR, employ such labor and 
equipment as he deems necessary for this purpose, at the WATER WELL 
CONTRACTOR’s expense. 

 
D. Protection of Water Quality:   The WATER WELL CONTRACTOR shall take all necessary 

precautions to prevent contaminated water, gasoline, or other hazardous substances from entering 
the ground, either through the well or through seepage from ground surface.  The WATER WELL 
CONTRACTOR shall maintain precautions during and after construction of the well, and until 
acceptance of the well by the OWNER.  If the WATER WELL CONTRACTOR fails to prevent 
contaminants from entering the groundwater, remedial action, as required by the governing 
regulatory agencies shall be performed by the WATER WELL CONTRACTOR, at the sole 
expense of the WATER WELL CONTRACTOR.  A temporary well cap shall be installed on the 
well casing, when the well is complete, until the baffle box is connected to the well.  The 
Contractor shall ensure the well cap is maintained on the well.  

 
E. Work Completion and Final Cleanup:   Upon completion of work, the WATER WELL 

CONTRACTOR shall promptly remove all his equipment and unused materials, from the drill site, 
approved storage areas and approved disposal sites. He shall dismantle any temporary structures 
erected for his purposes that are not part of the final product.  He shall promptly effect minor 
repairs.  The WATER WELL CONTRACTOR shall thoroughly clean the drill site, and approved 
storage areas.  All excess drilling fluids, debris, and other materials used during construction shall 
be removed and disposed of, by the WATER WELL CONTRACTOR.  Mud sumps and other 
work excavations shall be filled, compacted, graded, and the site returned to a condition equal to 
or better than its condition at the start of the work.  These requirements must be completed within 
one month after the completion of drilling and testing. 

 
PART 2  PRODUCTS 
 
Products are listed and described throughout Part 3 Execution.  Products shall conform to all requirements 
of Part 1 General. 
 
PART 3 EXECUTION 
 
3.1 GENERAL 
 
Changes from the specifications as permitted by FDEP, shall require FDEP concurrence and written 
approval via a permit modification if deemed necessary by FDEP. All changes from FDEP permit 
specifications require notification and concurrence from FDEP.  
 
The work shall be performed by a competent crew with equipment that is adequate to complete all phases 
of well construction. 
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The depths and lengths for boreholes and casings shall be as shown on the drawings, unless otherwise 
determined by the ENGINEER.  Payment will be based on actual quantities furnished, installed, or 
constructed, in accordance with the schedule of values. 
 
All work required to be repeated, resulting from the WATER WELL CONTRACTOR's performance, or 
lack thereof, including all additional materials, labor and equipment required, shall be furnished at the 
expense of the WATER WELL CONTRACTOR.  No claim for additional compensation shall be made or 
allowed, except as specifically provided herein. 
 
Well drilling shall begin after approved maintenance of traffic, if applicable. 
 
3.2 DRILLING AND REAMING OPERATIONS 
 

A. Drilling:  The WATER WELL CONTRACTOR shall take all measures necessary to protect the 
top portions of the test hole from caving or raveling. 

 
B. Centralizers: Verification of the casing to be centered shall be done. Centralizers shall be used on 

the pipe to ensure the alignment of the casing and an even distribution of grout around the casing. 
Centralizers shall be placed every 20 feet.  

 
C. Casing:  The first 60 feet, cased part of well, shall be drilled with 6” overdrill. Upon reaching 60 

feet or elevation at which the casing will be seated; the open hole shall be drilled. To drill open 
hole the WATER WELL CONTRACTOR shall center the drill rig in the drilled hole, and drill the 
open hole at 22 inch diameter.   

 
D. Rotary Bucket Auger:  The drilling fluid shall possess such characteristics as are required to 

adequately condition the walls of the hole to prevent caving as drilling progresses, and to permit 
recovery of representative samples of cuttings. 

 
 

1. Only fresh water from the designated source shall be used in drilling fluids whether 
employed alone or in combination with drilling additives.  Any other drilling additives to 
be used will require acceptance by the ENGINEER.  

2. The WATER WELL CONTRACTOR shall maintain complete control over drilling fluid 
characteristics during the entire operation of well construction.  If proper control of the 
drilling fluid is not maintained, the WATER WELL CONTRACTOR may be required, at 
the WATER WELL CONTRACTOR’s expense, to retain or employ an experienced, 
qualified mud engineer on the job during all operations, to supervise and maintain drilling 
fluid characteristics.  

3. The WATER WELL CONTRACTOR shall provide holding tanks for handling the 
drilling fluid.  The WATER WELL CONTRACTOR shall provide adequate protection for 
the public at all times.  Upon completion of the drilling, drilling mud and cuttings from the 
well shall be removed from the approved staging site and disposed of by the WATER 
WELL CONTRACTOR.  The ground surface shall be restored to its original condition. 

4. All additives shall be approved by the ENGINEER, prior to use. 
5. If large boulders are encountered that are larger than the bucket, the use of common 

drilling tools, orange-peel bucket, or stone tongs shall be used to remove the boulder. 
 

E. Drilling Method:  The well shall be drilled using the Rotary Bucket Auger Method.  Alternative 
methods can be submitted with the FDEP Construction permit. Alternative method has to be 
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approved by ENGINEER also.  
 
F. Drilling Samples:   The WATER WELL CONTRACTOR shall collect representative drill cutting 

samples every 15 feet and labeled with the well ID, date, depth, and stored in 1 pint permeable 
cloth soil sample bag.   

 
3.3 CASING 
 

A. Casing Installation:  When the reaming operation has been completed, casing will be installed.  
The casing lengths will be 20 feet sections.   

 
B. Seating Casing: Casing seat request shall be sent to FDEP (David Rhodes, Ft. Myers Office) along 

with lithology description.  Seat request shall include the requested casing seat elevation.  Casing 
to be set only with FDEP approval.   

 
C. PVC Casing:  The casing shall be un-plasticized PVC compounds having a minimum cell 

classification of 12454-B, as defined in ASTM D 1784.  PVC pipe used for well construction or 
repair shall at a minimum meet the specifications for Standard Dimension Ratio (SDR) 21.  All 
PVC pipe used for well casing shall be new, factory assembled in 20-foot lengths. Shorter pieces 
will be allowed at the end of the casing if required to ensure the 60 feet of casing is provided. 
Amount of casing installed shall account for the overlap of bell ends that are on the casings when 
joined. The CONTRACTOR shall install additional casing to account for the bell ends so that the 
designed depth of 60 feet is obtained. Additional casing shall be readily available if more than 60 
feet is required to seat the casing.  

 
D. Tension:   The casing shall be suspended in tension from the surface.  The bottom of the casing 

shall be at a sufficient distance above the bottom of the reamed hole as to insure that none of the 
casing will be supported from the bottom of the hole.  The casings shall be lowered into the 
borehole open-ended, and the weight of the casing shall be supported by the drilling rig.  The hook 
load of the drilling rig must exceed the maximum casing weight to be encountered during 
construction of the well. The method used to join the casings together, shall be able to withstand 
the tension pressures without separation during the casing installation procedure.   

 
E. Failure to Complete:   If the casing cannot be landed in the correct position or at a depth 

acceptable to the ENGINEER, the WATER WELL CONTRACTOR shall construct another well 
immediately adjacent to the original location, and complete this well in accordance with the Civil 
Construction Drawings, Details, and Technical Specifications.  The abandoned hole shall be 
permitted and approved before being sealed, in accordance with all State of Florida regulations. 

 
F. Collapsed Casing:   Should the casing collapse for any reason prior to well completion, FDEP 

shall be notified. Casing can be withdrawn and replaced at the WATER WELL CONTRACTOR’s 
expense only after FDEP approval.  

 
3.4 GROUTING OF CASING 

 

A. General:   After installation of the casing, the annular space between the borehole wall and the 
casing shall be filled with cement grout from the bottom of the casing to the ground surface.  The 
cement shall be pumped as a slurry of thoroughly mixed components, in stages that are designed to 
fill the annular space without exceeding the collapse pressure of the casing pipe to which the 
cement is applied.  It is the WATER WELL CONTRACTOR’s responsibility to conduct the 
cementing operations in such a manner that the burst/collapse strengths of the casing (with safety 
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factor) are not exceeded and casing failure does not occur.  Cement will be pumped or placed so 
that the pressure of the slurry and the pressure applied inside the casing pipe do not affect the 
bond. 

 
A cement basket shall or packer assembly shall be used at the bottom of the casing to provide a 
seal for the grout on the bottom of the annulus.  
 
Grout shall be placed into the annular space using the pressure grouting technique using a tremie 
pipe.  The grout shall be pumped under pressure from the bottom of the casing.  In the event the 
borehole collapses prior to placement of the grout seal, the WATER WELL CONTRACTOR shall 
take whatever steps are necessary to re-open the hole and place the seal as specified. 
 
Material used in the casing seal shall be neat cement grout, consisting of Type I or Type III 
Portland cement, conforming to ASTM C-150.  Neat cement grout shall contain between 5.0 and 
6.0 gallons of water per 94-pound sack of cement, with a slurry density of 15.0 to 15.5 lbs/gallon. .  
 
Additives may be added to the sealing material to speed the setting time or expand the material.  
Additives shall not exceed the follow: 
o Not more than 2 percent, by weight, calcium chloride. 
o Not more than 4 percent, by weight, bentonite. 
 
No other additives will be allowed, unless approved by the Department, in writing, prior to use. 
 
The WATER WELL CONTRACTOR will be responsible for adding or releasing water from the 
casing to maintain the required pressure.   
 
Minimum setting time between stages is 8 hours, if more than one stage is required.  The well shall 
remain undisturbed for at least 24-hours after cementing of the casing is complete. 

 
3.5 PVC CASING JOINTS 
 

A. PVC Casing Joints:   Where specified, casing joints shall be attached in accordance with the 
requirements of ASTM F-480.  Pipe shall be joined using a pipe cement that meets the 
requirements of ASTM D-2564.  No external pipe-to-pipe restraining devices that clamp onto or 
otherwise damage the pipe surface as a result of point-loading shall be permitted.  The 
CONTRACTOR is responsible for ensuring the suitability of all connections for the well casing 
string and associated work. 

 
3.6 DISPOSAL 
 

A. Water Disposal:   The WATER WELL CONTRACTOR shall remove all pumped water and 
Spoils produced during reverse air drilling, well development, and testing, from the well site to an 
FDEP approved location.  The WATER WELL CONTRACTOR shall design a system that 
protects the site from erosion.  The system shall settle the discharge water so that turbidity is 0 
NTU.  The WATER WELL CONTRACTOR shall be responsible for meeting local, state and 
federal requirements for discharge of water produced during drilling, development, and testing. 
 
1. The WATER WELL CONTRACTOR shall conform to all waste discharge requirements, 

and shall obtain all required permission, if necessary, to discharge waters into a flood 
control storm drain.  All actions necessary to conform to the discharge requirements shall 
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be performed by the WATER WELL CONTRACTOR, as a part of his scope of work and 
contract. 

2. If necessary to avoid erosion, minimize area flooding, promote settling of turbid water, 
conform to County, City, State or Owner requirements, the WATER WELL 
CONTRACTOR shall be responsible for providing on-site tanks or a constructed basin of 
sufficient size and construction to accommodate development and pumped discharge from 
the well.  The tanks or basin shall be constructed with baffles to encourage sediment 
settlement. 

3. Discharge piping shall be equipped with an in-line meter with 6-digit, straight reading 
totalizer, registering in units of 100 gallons, together with a rate of flow indicator dial, 
which reads in units of gallons per minute, and is suitable for the expected flow range.  
Any necessary crossings over discharge piping shall be constructed and maintained by the 
WATER WELL CONTRACTOR. 

 
B. A Cuttings, fluids and mud Disposal Plan will need to be submitted and approved by FDEP prior 

to construction of the wells.  A letter from the property owner indicating understanding and 
acceptance of the materials onto the property will be required. 

 
PART 4 PAYMENT 
 
4.1 GENERAL 
 

A. No final payment will be made until Well Certificates are submitted to applicable permitting 
agencies and certified as-builts are received. Payment for work specified in this section will be 
made per computation of quantities as indicated for each item and shall be considered full 
compensation for furnishing all labor, materials, and equipment to complete the work as specified 
under this section. 
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SECTION 332520 - STEP DRAWDOWN PUMPING TEST 
 
 

PART 1 - GENERAL 
 
1.1 WORK INCLUDED 
 

A. This Section covers the work, materials, and equipment necessary for testing, for furnishing, setting, 
operating, and removing test pumps from the wells, complete including any traffic routing or other work 
associated with the testing and routing of the discharge water. 
 

1.2 SUBMITTALS 
 

A. Submit descriptions and diagrams (if necessary) of two devices for measuring discharge flows and 
pressures. 
 

B. Submit proposed method of routing fluid discharge from the well to the disposal point. 
 

PART 2 - PRODUCTS 
 
2.1 GENERAL 
 

A. All testing equipment shall be in good operating condition at all times and operated and maintained in 
strict conformance with manufacturer’s recommendations. 
 

B. The CONTRACTOR shall have the appropriate equipment and trained personnel to perform the work as 
specified. 
 

C. The CONTRACTOR shall be solely and directly responsible to the OWNER for any damage caused to 
OWNER’s property by CONTRACTOR’s operations. 

 
2.2 STEP DRAWDOWN PUMPING TEST EQUIPMENT 
 

A. Furnish, install, and operate a horizontal centrifugal or submersible test pump, driver, and discharge 
piping capable of pumping 1800 gpm at 80 feet of total dynamic head (TDH) from a nominal 24-inch 
diameter well. 

 
B. Provide a butterfly valve, or gate valve, or equal on the discharge side of the pump for adjustment of flow 

rate. 
 

C. The pumping unit prime mover (e.g. engine drive) controls, and appurtenances shall be capable of being 
operated without interruption for 12 hours. 
 

D. Electrical power is not available at each well site.  It shall be the responsibility of the CONTRACTOR to 
supply the necessary power for the pump test.  Any additional wires, adapters, GFCI receptacles, etc., are 
the responsibility of the CONTRACTOR. 

 
E. Provide machined orifice plate(s), piezometer tube, and calibrated (within the last 60 days) flowmeter(s) 

devoices capable of measuring the pump discharge within plus or minus 5 percent of true flow or flow 
rates from 500 gpm to 2,000 gpm.  Provide at least two methods of measuring the flow.  The type of 
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devoice shall be submitted for approval by ENGINEER prior to mobilization. 
 

F. Furnish, install, maintain, and operate discharge piping for the pump unit or sufficient size to conduct 
pumped water to the disposal location specified herein and as approved by the ENGINEER. 
 

G. Provide a minimum clearance of 3 inches between the horizontal centrifugal suction pipe or submersible 
pump column pipe and the 24-inch well casing will allow the ENGINEER to measure water levels with a 
water level recorder above the well vaults. 
 

H. The CONTRACTOR shall provide a calibrated, electric water level probe for water level measurements 
during testing.  The unit shall be a Hemit Model 1000 by In-Situ, or approved equal. 
 

2.3 DOCUMENTATION 
 

A. ENGINEER shall be responsible for collecting and recording water levels (reference point, static 
depth to water, pumping depth to water, etc.) and SDI measurements.  CONTRACTOR shall 
provide ENGINEER with the following additional data from each step drawdown pumping test. 
 
1. Date and time the test was started. 

 2. Pressure and discharge rate at 15-minute intervals. 
 3. A sample data reporting form is provided at the end of this section. 

 
PART 3- EXECUTION 

 
3.1 STEP DRAWDOWN PUMPING TESTS 

 
 A. Perform Four Step Drawdown Pumping Tests on Each Well: 

 

Step Flow Rate (gpm) Duration (Minutes) 

1 600 180 

2 1000 180 

3 1400 180 

4 1800 180 

 
B. The ENGINEER or OWNER shall record data from each test as specified on the Sample Data Reporting 

Form provided at the end of this Section.| 
 

C. For this purpose, the CONTRACTOR shall operate the pump without interruption, at no more than two 
percent fluctuation in the designated rates of discharge, during the full period of the step-drawdown test 
as determined by the ENGINEER.  If the pumping test is started and then must be stopped due to 
equipment breakdown, failure of any water level recorder, or inadequate supervision by the 
CONTRACTOR, no extra payment shall be made for the time spent pumping before the test is restarted.  
If any part of the pumping equipment fails to operate properly, or impairs the proper functioning of 
another element or instrument involved in the test, the equipment shall be removed and repaired at the 
expense of the CONTRACTOR and no extra payment shall be made for the delay. 
 

3.2 INSTALLATION OF PUMPING EQUIPMENT 
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A. A test pump, flow measuring devices, discharge piping, level measuring devices, and other necessary 
appurtenances shall be installed in the well when requested by the ENGINEER.  The test pump discharge 
pipe, and appurtenances to be provided by CONTRACTOR shall be free of sand and other visible 
deleterious material from the pump assembly prior to installation. 
 

3.3 DISPOSAL OF WATER 
 

A. All water produced during step drawdown pumping test shall be disposed of in an appropriate manner in 
accordance with all applicable regulations and requirements. 
 

B. Disposal of water shall include, but be limited to: 
1. Discharge to nearby canal.  
2. Discharge to storm or sanitary sewer. 
3. Collection of water in storage tank for offsite disposal by  CONTRACTOR. 
4. Other method to be determined by the CONTRACTOR and approved by the  ENGINEER and 

OWNER. 
 

C. For each of these methods of disposal, it is the CONTRACTOR’s responsibility  to obtain written 
permission or approval from the responsible agency or government entity to dispose of the water. 
1. Storm or Sanitary Sewer:  City of Key West. 
2. Disposal Offsite:  Copies of manifest and/or written permission from hauling companies and 

disposal locations. 
3. Other:  CONTRACTOR to provide written permission or approval from entity 
4. accepting disposal of the water. 

 
D. It is the CONTRACTOR’s responsibility to examine each well site and develop a written plan for 

disposal of the water prior to pumping of any water.  The plan shall include at a minimum well 
number(s), methods of disposal, quantity or rate limitations, location of disposal pointy, and written 
permission or approval from responsible agency or government or private entity.  The plan shall be 
reviewed and approved by the ENGINEER and OWNER. 
 

E. Provide all equipment and appurtenances necessary to dispose of the water in accordance with the 
requirements of the permits or appropriate responsible agency or government or private entity. 
 

3.4 SUPPLEMENTS 
 

A. The supplements listed below, following “END OF SECTION,” are part of this Specification. 
 
1. Step Drawdown Pump Test Data 

 
 
END OF SECTION 332520 
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Step Drawdown Pump Test Data Sheet 

 
Well__________________________                  Water level reference 

point_____________________________________________ 
 

Date__________________________        Static Depth of Water (DTW) (feet) 
below reference point)____________________________________________ 

 
Time__________________________ 

 
Personnel_______________________ 

 
Minutes DTW (feet) GPM PSI 

0    

15    

30    

45    

60    

75    

90    

105    

120    

135    

150    

165    

180    
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SECTION 333113 – SANITARY SEWER PIPING 

PART 1 GENERAL 

1.1 WORK INCLUDED 

A. This section covers all work necessary for furnishing and installing 8 to 15-inch pipe 
for the repair and replacement of gravity sanitary sewers and providing new gravity 
sewers as shown on the Drawings. Service connection pipe is specified in 
Section 333923, SANITARY SERVICE CONNECTIONS. 

1.2 SUBMITTALS 

A. Shop Drawings: 

1. The CONTRACTOR shall submit catalog cuts, specifications, dimensioned 
drawings, installation details and sketches, and other pertinent information for 
the sewer pipe installation work.  All materials provided shall be fully in 
accordance with the requirements of the reference specifications specified 
above. 

2. The CONTRACTOR shall verify with the pipe manufacturer all connection 
details. 

3. The CONTRACTOR shall submit detail drawings and a written description of 
the construction procedure and sequence including its locations to bypass 
insertion and receiving bypass sewage flow of the host sewer and service 
laterals, install new host sewer and service laterals, and disconnection and 
reconnection of the sewer service lateral connections. 

B. Certification:  The CONTRACTOR shall furnish a certified affidavit of compliance 
for all sewer pipe and fittings furnished confirming that the materials supplied fully 
conform to the requirements specified herein. 

C. The CONTRACTOR shall submit a complete plan for a sewage bypass pumping 
system for review by the ENGINEER at least 20 working days prior to pipe 
installation.  The plan shall be approved by the ENGINEER before pipe installation. 
The sewage bypass pumping system shall include an emergency response plan to be 
followed in the event of a failure of the bypass pumping system.  The 
CONTRACTOR’s plan shall include having a back up bypass pump on the 
construction site.  The CONTRACTOR shall notify the ENGINEER 24 hours prior 
to commencing the bypass pumping operation.  The CONTRACTOR's plan for 
sewage bypass pumping shall be for the main sewer and sewer service laterals and be 
satisfactory to the ENGINEER before the CONTRACTOR shall be allowed to 
commence sewage bypass pumping. 

PART 2 PRODUCTS 

2.1 GENERAL 
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A. Sizes of gravity sewer pipe to be used in all locations are indicated. 

2.2 PIPE 

A. Polyvinyl Chloride (PVC) Pipe and Fittings: 

1. 15-inch diameter PVC sewer pipe and under for general service shall conform 
to ASTM D3034, standard dimension ratio not to exceed 26. 

2. PVC fittings for 15-inch diameter pipe and under for general service shall 
conform to ASTM D3034, standard dimension rate not to exceed 35.  

3. PVC pipe for water mains 12 inches and smaller shall be AWWA C900, 
standard dimension. Ratio not to exceed 18. 

4. PVC additives and fillers including but not limited to stabilizers, antioxidants, 
lubricants, colorants, etc., shall not exceed 10 parts by weight per 100 of PVC 
resin in the compound. 

2.3 PIPE JOINTS 

A. Polyvinyl Chloride (PVC) Pipe Joints: Joints shall be rubber gasketed type 
complying in all respects to the physical requirements of ASTM D3212 for gravity 
sewers. Gaskets shall conform to ASTM F477. Furnish complete information on 
basic gasket polymer and results of tests of physical properties. Lubricant for 
jointing as approved by the pipe manufacturer. An adapter as recommended by the 
pipe manufacturer shall be used for connecting PVC pipe to manholes. 

B. Joints for Dissimilar Gravity Sewer Pipe: An approved flexible mechanical 
compression joint coupling with Type 316L stainless steel bands manufactured by 
Fernco Joint Sealer Co., of Ferndale, MI; or a PVC Bell by Bell adapter, 
manufactured by Harrington Corp., Lynchburg, VA, or equal. 

2.4 WYE FITTINGS 

A. Joints on all wye fittings shall be the same as the joints used on the sewer pipe. Caps 
or plugs shall be furnished with each wye outlet or stub with the same type gasket 
and joint as furnished with the service connection pipe specified. The plug or cap 
shall be banded or otherwise secured to withstand all test pressures involved without 
leakage. 

B. Furnish all wye outlets with gasketed type joint or approved adapter to join service 
connection pipe used. 

C. Repair PVC couplings fittings shall be the same as the joints used on the sewer pipe 

2.5 WATER MAIN FITTINGS AND RESTRAINTS 

A. Fittings for water mains shall be ductile iron mechanical joint. Fittings shall conform 
to AWWA C-153 and have a working pressure of 350 psi. 
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B. PVC water main and pipe and ductile iron fittings shall be restrained with mega lugs 
as manufactured by Ebba Iron, Eastland, TX. 

2.6 PIPE BEDDING AND PIPE ZONE MATERIAL 

A. Pipe bedding and pipe zone material shall be crushed gravel or crushed rock, free 
from dirt, clay balls and organic material and conforming to size No. 57 gradations 
as specified in the Standard Specifications and shall be imported at the 
CONTRACTOR's own expense. Lime rock screenings or material resulting from 
trench excavation, except for lime rock which has been crushed and graded to size as 
specified, will not be accepted for pipe bedding and pipe zone material. 

2.7 FILTRATION GEOTEXTILE 

A. Geotextile shall be a pervious sheet of polyester, polyethylene, nylon, or 
polypropylene filaments, woven or nonwoven, and formed into a uniform pattern. 
The geotextile shall have the following minimum properties (except when a range is 
given) when measured in accordance with the referenced standard: 

PHYSICALPROPERTY TEST METHOD REQUIREMENTS 

Grab Tensile Strength 
lbs (minimum) 

ASTM D4632 200 

Elongation (%) ASTM D4632 60 

Apparent Opening Size 
U.S. Sieve No. 

ASTM D4571 30 - 70 

Permeability (cm/sec) ASTM D4491 0.35 

Trapezoid Tear Strength 
lbs (minimum) 

ASTM 4533 75 

Ultraviolet Degradation 
(minimum) 

ASTM D4355 80 percent strength 
retention after 500 hours 

B. The geotextile shall be finished so that the filaments will retain their relative position 
with respect to each other. The edges of woven fabric shall be finished to prevent the 
outer material from pulling away from the fabric. 

C. The CONTRACTOR shall provide manufacturer's certificate of compliance attesting 
that the geotextile meets the requirements of these Specifications. Provide mill 
certificates stating the length and width of fabric contained on each roll. 

2.8 CLOSED CIRCUIT TELEVISION (CCTV) EQUIPMENT 

A. The CCTV camera shall be color and one specifically designed and constructed for  
such inspections. Lighting and camera quality shall be suitable to allow a clear, in-
focus picture of a minimum of 6 linear feet of the entire inside periphery of the sewer 
pipe. The camera shall have a minimum resolution capability of 750 lines. The 
camera shall record in VHS format. 
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B. Color television monitors shall be provided. Monitors shall have a resolution 
capability of no less than 650 lines. Continuously displayed on the monitors as part 
of the video presentation shall be the date of the survey, number designation of the 
manhole section being surveyed, and a continuous forward or reverse readout of the 
camera distance from the manhole of reference. Picture quality and definition shall 
be to the satisfaction of the OWNER’s representative and if unsatisfactory, 
equipment shall be replaced at the CONTRACTOR’s expense. 

PART 3 EXECUTION 

3.1 PREDIGGING AND RELOCATIONS OF WATER MAIN PREDIG 

A. The CONTRACTOR is responsible to relocate and protect water mains that are 
within the construction limits of sewers, manholes, laterals, and appurtenances. 
Water mains shown were located based on record drawings and general installation 
procedures. In certain instances it may be necessary to relocate the water main 
horizontally or vertically because the actual location is too close to a structure or 
conflicts with the new sewer main. 

B. At some locations the predigging of a water main is called out on the Drawings. 
However, some water mains may have to be relocated as a result of information 
gathered during the CONTRACTOR’s excavation for the new sewers. 

C. In both instances, the CONTRACTOR is to expose the water main and provide the 
invert elevation and physical dimensions of the water main and adjacent structures to 
the ENGINEER. After review of the information, the ENGINEER will direct the 
CONTRACTOR how to proceed with the relocation. 

D. When the CONTRACTOR is directed to relocate the water main it shall be 
accomplished by installing four 45-degree bends, two solid sleeves, and 
approximately 30 feet of PVC pipe. The complete installation shall have all 
restrained joints including the connections to the existing pipe. 

E. The CONTRACTOR may request a predig and payment will be made only if the 
ENGINEER agrees that the situation justifies the need. 

F. In the instance where the CONTRACTOR does not predig, but the ENGINEER 
decides that the water main should be relocated, payment will be made only for the 
relocation. 

G. In the instance where the CONTRACTOR does the predig, but the actual 
information reveals to the ENGINEER that the water main should not be relocated, 
payment will be made only for the predigging. 

H. Water mains smaller than 2 inches in diameter shall be considered incidental to the 
installation of the new sewers and be relocated at the sole cost of the 
CONTRACTOR. 



4/10/2015  Truman Waterfront Park 

  
 

SANITARY SEWER PIPING 333113 - 5 

 
   

3.2 BYPASS PUMPING 

A. The CONTRACTOR shall provide bypass pumping for acceptable completion of the 
pipe installation.  Bypass pumping shall consist of furnishing, installing, and 
maintaining all power, primary and standby pumps, appurtenances and bypass piping 
required to maintain existing flows and services.  The CONTRACTOR shall submit 
a plan for bypass pumping diversion in accordance with Paragraph SUBMITTALS, 
Item C, of this specification.  The bypass pumping shall include an emergency 
response plan to be followed in the event of a failure of the bypass pumping system. 

B. Bypass pumping shall be done in such a manner as not to damage private or public 
property, or create a nuisance or public menace.  The pumped sewage shall be in an 
enclosed hose or pipe that is adequately protected from traffic, and shall be 
redirected into a sanitary sewer system.  Dumping or free flow of sewage on private 
property, gutters, streets, sidewalks, or into storm sewers is prohibited. The 
CONTRACTOR shall be liable for all cleanup, damages, and resultant fines in the 
event of a spill.  After the work is completed, flow shall be returned to the replaced 
sewer and all temporary equipment removed. 

C. The CONTRACTOR shall take all necessary precautions to ensure that no private 
properties are subjected to a sewage backup or spill.   

D. The CONTRACTOR shall pump out or otherwise positively drain all locations, a 
minimum of once every 24 hours, where the sewer service is disconnected from the 
main sewer for more than one day.  More frequent pumping shall be used in 
locations where wastewater flows exceed the capacity of temporary storage provided 
by the CONTRACTOR.   

E. The CONTRACTOR shall bypass or contain all sewer service lateral connections 
from the time of disconnection to the time of reconnection by means of mechanical 
pumps and manifold system or by a bladder tank system, capable of holding 
adequate sewage from each sewer service connection for a period of 24 hours. Each 
bladder shall be emptied or pumped each 24-hour period and property disposed of in 
accordance to the specification. 

F. When pumping is in operation, all engines shall be equipped in a manner to keep the 
pump noise to a minimum and shall comply with the City of Key West Noise 
Ordinance. 

3.3 PREPARATION OF TRENCH 

A. Pipe Bedding Material: 

1. Grade: Grade the bottom of the trench by hand to the line and grade to which 
the pipe is to be laid, with proper allowance for pipe thickness and for pipe 
bedding. Before laying each section of the pipe, check the grade and correct 
any irregularities found. The trench bottom shall form a continuous and 
uniform bearing and support for the pipe between bell holes. 



4/10/2015  Truman Waterfront Park 

  
 

SANITARY SEWER PIPING 333113 - 6 

 
   

2. Granular Material for Pipe Bedding: Provide granular material for pipe 
bedding under all pipe. Place material in the trench to a minimum depth of 6 
inches and to a level 1/2 of the outside diameter above the bottom of the pipe 
barrel. Particular attention must be given to the area from the flow line to the 
centerline of the pipe to ensure that firm support is obtained to prevent any 
lateral movement of the pipe during the final backfilling of the pipe zone. 
Grade the top of the bedding to the bottom of the pipe ahead of pipe laying for 
the full width of the trench. Bedding shall provide firm support along entire 
pipe length. 

3. Bell (Joint Holes): At the location of each joint, dig bell joint holes of ample 
dimensions in the bedding and at the sides where necessary to permit the joint 
to be made properly and to permit easy visual inspection of the entire joint. 

3.4 PIPE DISTRIBUTION 

A. Distribute material on the job no faster than it can be used to good advantage. In 
general, distribute no more than 1 day's supply of material in advance of the laying, 
unless otherwise accepted by the ENGINEER. Unload pipe which cannot be 
physically lifted by workers from the trucks, by a forklift, or other approved means. 
Do not drop pipe of any size from the bed of the truck to the ground. 

3.5 PIPE PREPARATION AND HANDLING 

A. Inspect all pipe and fittings prior to lowering into trench to ensure no cracked, 
broken, or otherwise defective materials are being used. Clean ends of pipe 
thoroughly. Remove foreign matter and dirt from inside of pipe and keep clean 
during and after laying. 

B. Use proper implements, tools, and facilities for the safe and proper protection of the 
work. Lower pipe into the trench in such a manner as to avoid any physical damage 
to the pipe. Remove all damaged pipe from the jobsite. Do not drop or dump pipe 
into trenches under any circumstances. 

3.6 LINE AND GRADE 

A. Gravity Pipe: 

1. Do not deviate from line or grade, as established by the ENGINEER, more 
than 1/2 inch for line and 1/4 inch for grade, provided that such variation does 
not result in a level or reverse sloping invert. 

2. Measure for grade at the pipe invert, not at the top of the pipe, because of 
permissible variation in pipe wall thickness. 

3. All repair of gravity sewer pipe shall be laid using a laser. The beam shall be 
directed through the pipe. Batterboards or instrument laying will not be 
permitted. The laser shall be constantly shielded from the direct sun. 

4. The CONTRACTOR shall set offset stakes or other accepted method of 
controlling alignment and grade for excavation of trenches and for pipe laying. 
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B. The CONTRACTOR shall be responsible for any damage to properties or buildings 
connected to the sewer system, and to the pipeline, which result from flow control 
activities. 

3.7 CONNECTIONS TO DISSIMILAR GRAVITY SEWER PIPE 

A. Make connections with flexible mechanical joint couplings in accordance with the 
Detailed Drawings and the recommendations of the manufacturer. Use only when 
approved by the ENGINEER, and then only to make connections between dissimilar 
pipe or where standard rubber gasketed joints are impractical. Before the closure 
collar is poured, wash pipe to remove all loose material and soil from the surface on 
which the concrete will be placed. Wet nonmetallic pipe thoroughly prior to pouring 
the collars. Make entire collar in one pour and extend a minimum of 12 inches on 
each side of the joint. The minimum thickness around the outside diameter of the 
pipe shall be 6 inches. No collar shall be poured in water. After the collars are 
poured and have taken their initial set, cure by covering with well-moistened earth. 

B. All private property laterals that are PVC shall be reconnected to the city sewer with 
PVC fittings. 

3.8 LAYING AND JOINTING PIPE AND FITTINGS 

A. Sewer Pipe: 

1. Pipe laying shall proceed upgrade with spigot ends pointing in direction of 
flow. After a section of pipe has been lowered into the prepared trench, clean 
the end of the pipe to be joined, the inside of the joint, and the rubber ring 
immediately before joining the pipe. Make assembly of the joint in accordance 
with the recommendations of the manufacturer of the type of joint used. 
Provide all special tools and appliances required for the jointing assembly. 

2. After the joint has been made, check pipe for alignment and grade. The trench 
bottom shall form a continuous and uniform bearing and support for the pipe 
at every point between joints. Apply sufficient pressure in making the joint to 
assure that the joint is "home" as defined in the standard installation 
instructions provided by the pipe manufacturer. To assure proper pipe 
alignment and joint makeup, place sufficient pipe zone material to secure the 
pipe from movement before the next joint is installed. Pipe 21 inches and 
smaller shall be laid so the inside joint space does not exceed 3/8 inch in 
width. 

3. When pipe is laid within a movable trench shield, take all necessary 
precautions to prevent pipe joints from pulling apart when moving the shield 
ahead. 

4. Take the necessary precautions required to prevent excavated or other foreign 
material from getting into the pipe during the laying operation. At all times, 
when laying operations are not in progress, at the close of the day's work, or 
whenever the workers are absent form the job, close and block the open end of 
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the last laid section of pipe to prevent entry of foreign material or creep of the 
gasketed joints. 

5. Plug or close off pipes which are stubbed off for manhole construction or for 
connection by others, with temporary plugs as specified in the manhole 
specifications. 

6. Take all precautions necessary to prevent the "uplift" or floating of the line 
prior to the completion of the backfilling operation. 

7. When cutting and/or machining the pipe is necessary, use only tools and 
methods recommended by the pipe manufacturer and approved by the 
ENGINEER. 

3.9 INSTALLATION OF SERVICE CONNECTION WYES 

A. Install wye fittings in accordance with the Sewer Service Connection Detailed on the 
Drawings. Provide all wyes with caps or plugs, as specified. Provide a minimum 
2-foot wide concrete encasement around wyes installed in trenches deeper than 12 
feet. 

3.10 BACKFILL AT THE PIPE ZONE 

A. The pipe zone shall be considered to include the full width of the excavated trench 
from the centerline of the pipe to a point 12 inches above the top outside surface of 
the barrel of the pipe or to elevation +2.5 NGVD, whichever is higher. 

B. Pipe zone material as hereinbefore specified shall be used for the full depth of the 
pipe zone and for the full width of the excavated trench for all pipe. 

C. Hand place the material around the pipe in 6-inch layers and thoroughly hand tamp 
with approved tamping sticks supplemented by "walking in" and slicing with a 
shovel. Backfill the area of the pipe zone from the horizontal centerline to a point 12 
inches above the top outside surface of the barrel of the pipe  or to elevation +2.5 
NGVD, whichever is higher, with selected material for pipe zone. Use particular 
attention in placing material on the underside of the pipe to provide a solid backing 
and to prevent lateral movement during the final backfilling procedure. 

D. Conform to Section 312300, EXCAVATION AND FILL. 

E. Backfill at the pipe zone for sewer pipe must receive particular attention and care to 
prevent damage to the pipe. Deflection of pipe shall be kept to a minimum and in no 
case shall it exceed 5 percent of the pipe inside diameter. 

3.11 PLACEMENT OF FILTRATION GEOTEXTILE 

A. The CONTRACTOR shall line the trench with filtration geotextile material. 

B. For placement within the pipe zone, place backfill in 6-inch lifts and compact each 
lift to 90 percent relative compaction. 
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C. For placement of backfill above filtration geotextile, place the first lift of fill above 
in 12-inch lifts to protect the geotextile material. Place additional granular fill in 6-
inch lifts and compact each lift to 90 percent relative compaction. 

D. The CONTRACTOR shall take precautions so the operation will not damage the 
geotextile material. 

3.12 REMOVAL OF EXISTING LINES 

A. The CONTRACTOR shall furnish all labor, materials, and equipment required for 
the removal and disposal of existing sewerlines including manholes which are to be 
replaced by new construction utilizing the same trench. The existing lines and 
manholes to be removed are not considered worthy of salvage and therefore will be 
broken up and disposed of at the nearest legally operated landfill. 

3.13 MATERIALS TESTS AND INSPECTIONS 

A. PVC Pipe: 

1. PVC pipe shall be inspected at the point of manufacture in accordance with 
the manufacturer's standard methods. Unless otherwise directed by the 
ENGINEER, provide a certificate of tests in lieu of witnessing the inspection 
and test procedures. 

2. Pipe and accessories that are chipped, cracked, or contain other imperfections, 
or do not satisfactorily meet the manufacturer's standard test requirements 
shall be rejected. 

B. PVC Deflection Test: All PVC gravity sewerlines shall be tested for deflection after 
installation and backfill by pulling a round plug equal to 95.0 percent of pipe base 
inside diameter, as defined in the Appendices of ASTM D3034, through the 
completed pipeline. The mandrel shall be of a design that provides an accurate 
measure of excess deflection regardless of orientation. Mandrel testing shall be 
performed not less than 30 days after complete pipe installation. 

C. Television Inspection for Acceptance Testing of All New Sewer Pipe:  

1. Plug off manhole at ends of line so no flow enters new sewer pipe except that 
from the service connections. Clean and inspect the sewer pipe that has been 
installed as specified in Article FINAL CLEANING AND CCTV 
INSPECTION. Replace any sewer pipe which has leaky joints as specified in 
this section. Grouting of leaky joints on new sewer pipe will not be accepted. 
Reinspect the replaced pipe for leaky joints and replace sewer pipe until no 
leaky joints exist.  

2. All television inspection for acceptance shall be performed at periods of high 
tide; those periods when the groundwater table is the highest and shall be 
performed only during the 6-hour period of highest tide. In addition, television 
inspection shall only be performed during the highest tide period each day. 
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D. To successfully pass the deflection and TV inspections the following shall be 
demonstrated: 

1. No visible leaks. 
2. Deflection of pipe shall not exceed 5 percent. 
3. All pipe joints shall be aligned and none displaced. 
4. Grade and alignment shall be continuous without sags or curvature from 

manhole-to-manhole. 

3.14 FINAL CLEANING AND CCTV INSPECTION 

A. Prior to final acceptance and final manhole-to-manhole inspection of the sewer 
system by the ENGINEER, flush and clean all parts of the gravity system. Remove 
all accumulated construction debris, rocks, gravel, sand, silt, and other foreign 
material from the sewer system at or near the closest downstream manhole. If 
necessary, use mechanical rodding or bucketing equipment. 

B. The following general procedure shall be followed to pressure clean and televise the 
sewer pipes. The work shall be accomplished completely in one manhole section at a 
time. A manhole section is defined as the length of pipe connecting two manholes. 

1. High pressure clean a manhole section. 
2. Inspect the manhole section internally with TV within 3 days of cleaning, and 

make a log of conditions encountered. 
3. Simultaneous with the TV inspection make a video tape recording of each 

manhole section. 
4. Take Polaroid photos of the monitor image as required by the ENGINEER. 

3.15 WASTEWATER FLOW CONTROL 

A. Wastewater flows shall not exceed the limits shown below for the respective line 
sizes as measured in the manholes when performing CCTV inspection: 

Pipe Size Maximum Depth Flow 

 6 - 12 inches 25 Percent of Pipe Diameter 

15 - 24 inches 30 Percent of Pipe Diameter 

Greater than 24 inches 35 Percent of Pipe Diameter 

B. When wastewater flows are too high or inspection of the complete periphery of the 
pipe is necessary to effectively conduct the television inspection, wastewater flows 
shall be controlled through the pipeline segment where the work is being performed. 
Plugging, bypassing, pumping, and other measures may be used as needed and as 
approved by the ENGINEER. The CONTRACTOR shall be responsible to assess 
existing conditions and capacities of existing sewer lines and pump stations in order 
to implement an acceptable bypass plan at no additional cost to the OWNER. If 
pumping is required, the CONTRACTOR shall supply the necessary pumps, 
conduits, and other equipment to not only divert the flow of sewage around the 
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manhole section in which work is to be performed but also to transmit the flow in 
downstream sewer line and/or pump stations without surcharge. The bypass system 
or systems shall be of sufficient capacity to handle existing flows plus additional 
flow that may occur during periods of high tide or rain storms. The CONTRACTOR 
shall be responsible for furnishing the necessary labor and supervision to set up and 
operate the pumping and bypassing system. All engines shall be equipped in a 
manner to keep the pump noise to a minimum. 

C. The CONTRACTOR shall be responsible for any damage to properties or buildings 
connected to the sewer system, and to the pipeline, which result from flow control 
activities. 

 

END OF SECTION 333113 
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SECTION 333913 – PRECAST SANITARY MANHOLES 

 PART 1 GENERAL  

1.1 SECTION INCLUDES 

A. Work necessary for construction of manholes, manhole liner, manhole repair, 
plugging abandoned sewers, and miscellaneous concrete, complete. Manhole 
details are as shown on Drawings. 

B. The CONTRACTOR shall verify all existing manholes and incoming and 
outgoing sewer diameters and invert elevations prior to ordering new manholes. 

1.2 SUBMITTALS 

A. The CONTRACTOR shall submit for review a detailed CAD drawing for each 
type of structure used on the project. These drawings shall detail the precast 
structure, per the designs specified for the project, and shall show the concrete 
protective liner’s placement on interior surfaces, across joints, at pipe 
connections, and at the adjustment area between manhole and casting. 

B. The CONTRACTOR shall provide a detailed description of all liner field 
welding and weld testing procedures and will supply to the ENGINEER a copy 
of the liner manufacturer’s certification of training for those personnel 
performing the field welding. In addition, upon completion of the field welding 
and testing, a copy of the welding contractor’s inspection and testing log that 
lists, per structure, the dates of inspection and testing shall be provided to the 
ENGINEER. This log will be accompanied by a notarized certification from the 
welding contractor that states that the welding, inspection, and testing was 
conducted per the liner manufacturer’s specifications. 

1.3 SHOP DRAWINGS 

A. Precast Manholes: Details of construction. 

B. Precast Base Sections: Details of construction. 

C. Manholes Over Existing Sewers: Plans and schedule for diverting sewage flow. 

1.4 QUALITY CONTROL SUBMITTALS 

A. Precast Manhole Sections: Manufacturer’s results of tests performed on 
representative sections to be furnished. 

B. Manufacturer’s certification of liner system. 

 PART 2 PRODUCTS 
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2.1 BASE ROCK 

A. Base rock shall be crushed gravel or crushed rock, free from dirt, clay balls and 
organic material and conforming to size No. 57 gradation as specified in the 
Standard Specifications or similar accepted material and shall be imported if 
necessary at the CONTRACTOR's own expense. Lime rock screenings or 
material resulting from trench excavation, except for lime rock which has been 
crushed and graded to size as specified, will not be accepted for base rock. 

2.2 CONCRETE 

A. Ready-mixed, meeting ASTM C94, Alternate 2, and the following: 

1. Manhole Base Minimum Compressive Strength: 4,000 psi at 28 days. 
2. Maximum Aggregate Size: 1-1/2 inches. 
3. Slump: 2 to 4 inches. 

2.3 MORTAR 

A. Standard premixed meeting ASTM C387, or proportion 1 part portland cement to 
2 parts clean, well-graded sand which will pass a 1/8-inch screen. 

B. Admixtures: May be included but do not exceed the following percentages of 
weight of cement: 

1. Hydrated Lime: 10 percent. 
2. Diatomaceous Earth or Other Inert Material: 5 percent. 

C. Consistency: 

1. Tongue-and-Groove Type Joint: Such that mortar will readily adhere to 
pipe. 

D. Mortar mixed for longer than 30 minutes shall not be used. 

2.4 FORMS 

A. Exterior exposed surfaces shall be plywood. Others shall be matched boards, 
plywood, or other approved material. Form all vertical surfaces. Trench walls, 
large rock, or earth will not be approved form material. Forms shall be so 
designed and constructed that they may be removed without injury to the 
concrete. Forms shall be approved by the ENGINEER before being filled with 
concrete. 

2.5 REINFORCING BARS 

A. Deformed bars as specified hereinbefore and, in addition, conforming to ASTM 
A775, except as otherwise specified herein, for all reinforcing steel, regardless of 
whether the steel is used in precast units or cast in place units. 
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2.6 BRICK MANHOLES 

A. Brick manholes may be used for conflict manholes provided all details of 
construction are approved by the ENGINEER. 

2.7 BRICKWORK 

A. Brick: ASTM C32, common, hard buried clay, regular and uniform in shape and 
size and of compact texture, Grade MA. 

B. Cement: ASTM C150, portland cement Type II. 

C. Sand: ASTM C144, except that not less than 5 percent shall pass the No. 100 
sieve, washed silica sand. 

D. Lime: Lime putty shall be made from Type S hydrated lime and shall conform to 
ASTM C207. Lime shall be kept dry until used. 

E. Mortar: 

1. Conform to ASTM C270, Type S. Mortar shall consist of one part 
portland cement, from 1/4 to 1/2 part lime putty, or hydrated lime, and 
clean well-graded sand in the proportion of three times the sum of the 
cementitious material. 

2. Mortar shall be mixed in a batch mixer for not less than 5 minutes, and 
shall be mixed long enough for thorough intimate mixing of all 
ingredients. If color is added, it shall be added in a consistent manner to 
provide final uniformity. 

2.8 EXTERIOR COATING 

A. Exterior coating shall be coal-tar epoxy, Koppers 300-M, or equal. Minimum 16 
mils dry film thickness, in two equal applications. First coat shall be red and 
second coat shall be black. 

2.9 PRECAST MANHOLE SECTIONS 

A. Precast manhole sections shall be minimum 48 inches in diameter, conforming to 
ASTM C478. Precast sections shall meet the permeability test requirements of 
ASTM C14. Minimum wall thickness shall be 6 inches. All manholes of less 
than 5 feet of depth shall have flat top covers. Manholes deeper than 5 feet of 
depth shall be concentric cones. Cones shall have same wall thickness and 
reinforcement as manhole section. Top and bottom of all sections shall be 
parallel. The CONTRACTOR's attention is directed to Paragraph MORTAR 
hereinbefore. 

2.10 PRECAST BASE SECTIONS AND BASES 
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A. Precast Base Sections or manhole bases shall be provided and shall conform to 
all details of construction approved by the ENGINEER. Base sections shall have 
the base slab integral with sidewalls. Base slab shall be 8 inches thick up to 6 
feet deep and 10 inches thick for slabs greater than 6 feet deep with No. 4 
reinforcing bars, 8-inch centers, both directions in center of slab. Tie reinforcing 
steel to wall steel. 

2.11 PROTECTIVE LINER FOR PRECAST CONCRETE  

A. Polypropylene: 

1. Physical Properties: 
a. The polypropylene (PP-R) liner shall be free of pores, pinholes, 

voids, and foreign bodies. All anchoring studs shall be 
manufactured during the extrusion process in one piece with the 
sheet. No welding to attach the studs to the sheet or mechanical 
finishing work is permitted. Additionally, all welding rod, profile 
strips, cap strips, and polyester backed pipe wrapping shall be 
manufactured from the same resins by the same manufacturer. 

b. The characteristics values of the raw materials shall be as follows: 

Property Test Method Unit Std. Value 

Density ASTM D792-86 g/cm3 0.898 
Melt Flow Index ASTM D1238-

88 
g/10 min (190/5) 

Heat Reversion ASTM D1637-
83 

% <2 

Yield Stress ASTM D638-89 N/mm2 > 2,900 
Elongation of Yield ASTM D638-89 % >10 
Elongation at Break ASTM D638-89 % > 50 
Fire Classification UL94  V2 
Electric 
Conductivity 

  1013 

Max. Working 
Temp. 

 F. 194 Degrees 
F 

Resistance to 
Pullout 

SKZ Test 

Directives 

T/m2 

T/ft2 

30 

3 

2. Design: 
a. Studded liner sheets shall have a minimum design thickness of 

2 mm (0.079 inch) and shall have a minimum of 39 anchoring studs 
per square foot of liner. Minimum stud height shall be no less than 9 
mm (0.39 inch) with a minimum length of 14 mm (0.55 inch). 
Anchoring studs must be capable of resisting continuous hydraulic 
backpressure, to a minimum of 40 feet of hydraulic head, exerted 
between the interior wall of the concrete structure and the anchoring 
stud side of the protective liner. 
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b. Nonstudded polypropylene cap strips used to bridge construction 
joints shall have a minimum design thickness of 3 mm (0.118 inch). 
Polyester backed nonstudded polypropylene sheets, used for the 
purpose of bonding the liner to dissimilar materials, shall be 
attached to the polypropylene sheet during the extrusion process. 

c. The lining system shall be designed to be repairable at any time 
during the life of system. 

d. Polypropylene liner shall be designed and installed to protect the 
precast structure’s interior floor, wall, cone, underside of top slab, 
and manhole casting adjustment area from chemical attack and 
microbial corrosion and to hydrostatically seal the entire interior to 
prevent groundwater infiltration. A seal between the ring and cover 
and the liner must be incorporated into the design. 

3. Manufacturers: Sure-Grip; U.S. Precast, Cape Coral, FL. 

B. Fiberglass:  

1. General Dimensions: 
a. All preformed fiberglass liner units shall be proportioned for 

compatibility with the specified precast concrete units including 
base liners, riser liners, and cone liners. The terminal edges of the 
liners shall extend no less than 3/4 of an inch into the joint. 

b. The depth of the main through channel shall be equal or greater than 
the diameter of the main pipe run. The depth of each lateral channel 
shall be equal to or greater than the diameter of the lateral pipe. 

2. Physical Properties:  
a. The fiberglass liner shall be constructed from fiberglass reinforced 

polyurethane, minimum thickness 3/16-inch, meeting the following 
composition requirements and incorporating the area and point 
bonding system. 

b. Fiberglass: 
1) Minimum length of fiber: 0.625 inch. 
2) Glass content between 12 percent and 15 percent by weight. 
3) Fiberglass weight between 400 and 425 linear yards per 

pound. 
4) Fiberglass type to be E glass. 

c. Chemical Resistance: 
1) There shall be no surface degradation of the fiberglass liner 

when tested according to ASTM D1308 using the following 
reagents at 16-hour exposure: 
a) Nitric Acid: 69 percent. 
b) Hydrochloric Acid: 38 percent. 
c) Acetic Acid: 60 percent. 
d) Ammonia: 28 percent. 
e) Sodium Hydroxide: 5.25 percent. 
f) Sulfuric Acid: 50 percent. 
g) Acetone. 
h) Unleaded gasoline. 
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i) Turpentine. 
2) There shall be no evidence of chemical attack on the material 

when tested according to ASTM D2152. 
d. Thermal Shock: There shall be no evidence of surface defects after 

testing the fiberglass liner material in accordance with CSA-B45-
M93 Clauses 5.2.2.1 to 5.2.2.4. 

e. Friction Coefficient: The channels shall have a smooth, nonporous 
surface with a Manning Friction Coefficient no higher than 0.009. 

3. Area and Point Bonding System: 
a. Bonding Aggregate: Bonding aggregate shall be prewashed, kiln-

dried, fractured 3/8-inch gravel having a well graded particle size 
distribution complying with the table below with minimum size = 
3/16 inch and maximum size = 3/8 inch. Rate of application is 3.5 
lb/square foot. Aggregate is to be applied uniformly with sufficient 
exposed surface area to ensure a complete and homogeneous 
bonding with the fiberglass polyurethane, as well as the concrete 
during the precast process. 

b. Particle Size Distribution (ASTM E-11): 

Sieve No. % Passing 

0.375 100 

0.25 100 

4 98-100 

6 50-80 

8 5-15 

16 0-2 

c. Bonding Wire: Bonding wire shall be grade 1006 10-gauge cold 
drawn wire having a tensile strength of 75,000 psi, formed into coils 
of 2-inch diameter. The steel shall comply with ASTM A510 and 
ASTM A853. 

4. Connection to Socket Geometry: The geometry of each socket on a 
fiberglass liner shall meet ASTM F789 and ASTM D3034 for the PVC 
pipe to be connected. 

5. A seal between the ring and cover and the liner must be incorporated into 
the design. 

6. Fiberglass liner shall be as manufactured by GU Florida, Inc., Sarasota, 
FL. 

2.12 PRECAST OR LINED MANHOLE BENCH AND INVERT SYSTEMS 

A. Precast bench and invert system used with polypropylene liner shall be cast with 
4,000 psi concrete at 28 days with type II cement and 100 percent calcareous 
(limestone) aggregates. Precast bench and invert system shall be a factory built 
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solid concrete system. Invert and flow channels shall be formed and constructed 
with a system that is engineered for this application. Precast bench and invert 
system shall be Tru-Contour Invert System as manufactured by A-LOK products, 
Inc., Tullytown, PA. 

B. Lined bench and invert system used with fiberglass liner shall be solid fiberglass 
of the same thickness and properties of the liner system. Fiberglass lined system 
shall be as manufactured by GU FLORIDA, Sarasota, FL. 

2.13 GASKETS AND SEALANTS 

A. Preformed plastic gaskets for polypropylene lined manhole joints shall be RAM-
NEK, Henry Co., Houston, Texas; or equal, meeting all requirements of Federal 
Specification SS-S-00210. 

B. Preformed rubber gaskets for fiberglass lined manholes shall be Rub’R Nek Ltm; 
Henry Co., Houston, TX, or equal, meeting Federal Specification SS-S-210A. 

C. Gaskets for joining pipes to the manhole fiberglass base liner shall be as 
approved by the pipe manufacturer, shall conform to the current ASTM C443 or 
ASTM 923 standard, and shall be installed according to the manufacturers’ 
instructions. 

D. Resilient connectors for connections to 10-inch sewer pipes to polypropylene 
lined manhole with precast bench and invert system shall be rubber that is 
manufactured from synthetic compounds formulated for wastewater applications. 
The gasket shall comply with the physical requirements prescribed by 
ASTM C923 when tested in accordance with the referenced ASTM. Gaskets 
shall be A-LOK as manufactured by A-LOK Products, Inc., Tullytown, PA or 
approved equal. 

E. Caulking: 

1. Caulking to be applied to the inside of the fiberglass manhole riser shall 
meet the following: 
a. No reaction with FRP. 
b. Insoluble in water. 
c. Has good long-term adhesion and cohesion. 
d. Does not crack, shrink, or unstick. 
e. Remains stable in a wastewater collection environment. 
f. Resistant to H2S. 
g. Does not stain. 
h. Caulk for new chimneys seals shall be 5100 Marine Caulk. 

F. Sealants (Water-Stop): 

1. A sealing compound shall be applied to the outside area around each bell 
of the fiberglass base liner. The sealant shall be applied in one coat 
extending from the bell opening for a continuous 3-inch wide band around 
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the entire bell. Apply the sealant between 15 minutes and 3 hours before 
pouring the concrete around the fiberglass base liner. 

2. The sealant may be Tapecoat Mastik Compound as supplied by the 
Tapecoat Company, or approved equivalent. The sealant is to be applied in 
accordance with the manufacturer’s recommendations. 

2.14 EXTERNAL JOINT WRAP 

A. External joint wrap shall be EZ-WRAP plastic as manufactured by Press-Seal 
Gasket Corporation, Fort Wayne, IN, or equal. 

2.15 PIPE STUBOUTS FOR SEWER CONNECTIONS 

A. Pipe stubouts where connecting directly into the manhole shall be the same type 
as approved for use in lateral, main, or trunk sewer construction. Strength 
classifications shall be same class as in adjacent trenches. Where there are two 
different classes of pipe at a manhole, the higher strength pipe will govern 
strength classification. 

2.16 MANHOLE FRAMES AND COVERS 

A. Cast iron of size and shape detailed on the Drawings. Covers shall have the word 
SANITARY SEWER, as appropriate, in 2-inch raised letters. Castings shall be 
tough, close-grained gray iron, sound, smooth, clean, free from blisters, 
blowholes, shrinkage, cold shuts, and all defects, and shall conform to ASTM 
A48, Class 30B. Plane or grind bearing surfaces to ensure flat, true surfaces. 
Covers shall be true and seat within ring at all points. 

2.17 NONSHRINK GROUT 

A. Manufacturer: 

1. UPCO Co., Cleveland, OH, Upcon High Flow. 
2. Master Builder Co., Cleveland, OH, Master Flow 713. 
3. L & M Construction Chemicals, Inc., Omaha, NE, Crystex. 

2.18 MANHOLE EXTENSIONS 

A. Concrete grade rings for extensions shall be a maximum of 6 inches high and 
shall be approved by ENGINEER before installation. In general, manhole 
extensions will be used on all manholes in roads or streets or in other locations 
where a subsequent change in existing grade may be likely. Extensions will be 
limited to a maximum height of 12 inches. Finish grade for manhole covers shall 
conform to finished ground or street surface unless otherwise directed by the 
ENGINEER. The CONTRACTOR will be responsible for coordinating with the 
ENGINEER and OWNER to determine the finish grade for manhole covers and 
will make all adjustments necessary to bring manhole covers to that grade. 
Extensions shall be lined with polypropylene and be watertight. 
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2.19 MANHOLE CONNECTION SLEEVE 

A. Manhole connection sleeve shall be a molded connector with an A-Lok gasket 
centered and integral to the sleeve. Gasket shall be the nominal size of the sewer 
pipe with sufficient tolerance to compress the gasket that will prevent leakage 
along the gasket to pipe interface. Manhole connection sleeve shall be as 
manufactured by A-Lok Products, Inc., Tullytown, PA. 

 PART 3 EXECUTION 

3.1 EXCAVATION AND BACKFILL 

A. As specified in Section 312300, EXCAVATION AND FILL.  

B. Backfill Around Manholes: Use highest class of trench backfill immediately 
adjacent, as shown on the Drawings. 

3.2 BASE ROCK 

A. Remove water from the excavation. 

B. Place minimum of 6 inches of rock base in conformance with Section 911 of the 
FDOT Standard Specifications for Road and Bridge Construction and thoroughly 
compact with a mechanical vibrating or power tamper. 

3.3 EXTERIOR COATING 

A. Precast concrete manholes shall be coated outside with two coats of specified 
coating. The CONTRACTOR is to repair any damage to the coatings in 
accordance with the coating manufacturer's recommendations. 

3.4 PRECAST CONCRETE BASE 

A. Construct concrete base in conformance with Paragraph PRECAST BASE 
SECTIONS AND BASES, and the details shown on the Drawings. 

B. Precast base shall be set and leveled at its proper location before closure of that 
run of pipe is made. Precast manhole shall not be moved or set into the new 
sewer pipe spigot end. 

C. After base installation, grout the gap in the manhole between the stubout pipe 
invert and the precast channel with nonshrink grout. 

3.5 LINING SYSTEMS 

A. The installation of concrete protective liner shall be accomplished only by a 
factory certified precast manhole manufacturer with a minimum of 5 years of 
precast manhole and lift station manufacturing experience and a minimum of 5 
years’ experience in the installation of corrosion resistant liners in concrete 
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structures. Upon request, the liner installer shall provide written certification that 
the installation is in accordance with the liner manufacturer’s specifications. 

B. Placement of the liner on forms shall conform to the liner manufacturer’s written 
instructions and all shop welding shall be performed by welders certified by the 
liner manufacturer. 

3.6 PLACING PRECAST MANHOLE SECTIONS 

A. Preformed Plastic Gaskets: Install in accordance with manufacturer's instructions 
and the following: 

1. Carefully inspect precast manhole sections to be joined. 
2. Do not use sections with chips or cracks in the tongue. 
3. Use only pipe primer furnished by gasket manufacturer. 
4. Install gasket material in accordance with manufacturer's instructions. 
5. Fusion weld top and bottom 2-inch minimum wide strip over each section 

joint, where required. 
6. Completed Manholes: Rigid and watertight. 

3.7 GRADE ADJUSTMENTS 

A. Construct brick masonry on top of manhole or precast concrete manhole grade 
rings cones to provide grade adjustment in setting manhole frames. 

3.8 BRICKWORK 

A. All brick shall be saturated with water before being laid. Set true to line with 
courses plumb. Use no mortar that has begun to set. 

B. Coursing: For gravity sewers lay bricks radially as headers with every sixth 
course laid as stretchers. The sides of each brick shall be buttered and shoved 
(not laid) in a full bed of mortar. 

C. Joints: Horizontal joints shall not be greater than 1/2-inch thick. Fill longitudinal 
and transverse joints completely in each course before starting the next course. 
Joints shall be struck flush. 

D. Parge Coat: The interior and exterior of the manhole shall be plastered with 
1/2-inch thick coat of mortar to leave a dense smooth finish, completely 
watertight. 

3.9 SETTING MANHOLE FRAMES 

A. Set manhole frames and covers to conform accurately to the finished ground or 
pavement as shown or as directed by the ENGINEER. Set frames on manholes 
concentric with the masonry and in a full bed of mortar so that the space between 
the top of the manhole masonry and the bottom flanges of the frame will be 
completely filled and made watertight. Place a ring of mortar around the outside 
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of the bottom flange at least 1-inch thick and pitched to shed water away from 
the frame. Extend mortar to the outer edge of the masonry and finish smooth and 
flush with the top of the flange. 

3.10 PRECAST OR LINED MANHOLE BENCH AND INVERT SYSTEMS 

A. Construct manhole inverts in conformance with details shown on the Drawings, 
and to the verified elevations as required. 

B. Precast and bench and invert systems shall be constructed in strict conformance 
with the respective manufacturer’s procedures and recommendations. 

3.11 DROP MANHOLE ASSEMBLIES 

A. Construct drop manhole assemblies at locations required by the ENGINEER and 
in accordance with the Detailed Drawings. The tee, vertical pipe, and the lower 
elbow shall be encased in concrete as shown on the Detailed Drawings. 

3.12 FLEXIBLE JOINTS 

A. Provide joints in sewers not more than 1-1/2 feet from manhole walls. Lay pipes 
entering manholes on firmly compacted base rock to undisturbed earth. Base 
rock shall be as specified hereinbefore. 

B. Where connection to dissimilar pipe material is made or where connections to 
existing manholes are made, install one full length of pipe away from stout 
before installing concrete encased flexible coupling in accordance with the 
Drawings. 

3.13 MANHOLE EXTENSIONS 

A. Install extensions in conformance with the details shown on the Drawings, and to 
height determined by ENGINEER. Lay grade rings in mortar with sides plumb 
and tops level. Seal joints as specified for manhole sections. Extensions shall be 
lined and watertight. 

3.14 MANHOLE FRAMES AND COVERS 

A. Install frames and covers on top of manholes to positively prevent all infiltration 
of surface or groundwater into manholes. Frames shall be set in a bed of mortar 
with the mortar carried over the flange of the ring as shown in the Manhole 
Details on the Drawings. Set frames so tops of covers are flush with surface of 
adjoining pavement or ground surface, unless otherwise shown or directed. 

3.15 CONNECTION TO EXISTING MANHOLES 

A. Connect sewers to existing manholes at locations required. Provide all diversion 
facilities and perform all work necessary to maintain sewage flow in existing 
sewers during connection to the manholes. Connection is to be made to existing 
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pipe stubouts. The CONTRACTOR shall predig each stub-out to verify pipe 
materials and invert elevation prior to placing new sewer main. 

3.16 CONFLICT MANHOLES 

A. Construct conflict manholes in conformance with applicable parts of these 
Specifications and as shown on the Drawings. 

3.17 REMOVAL AND ABANDONMENT OF EXISTING MANHOLES 

A. When an existing manhole is removed, the CONTRACTOR shall remove and 
properly dispose of all sections, base slab, and old sewage pipe. The frame and 
cover shall remain as the property of the City and delivered to a site designated 
by the City. 

B. Abandonment of existing manholes shall be accomplished by removing and 
disposing of the top section to a minimum of 4 feet below grade, plugging pipe 
connections with nonshrink grout, backfilling and compacting the remainder of 
the manhole and with FDOT No. 57 fill. 

C. All material removed shall be satisfactorily disposed of by the CONTRACTOR 
at his expense. 

3.18 ADJUSTING EXISTING MANHOLES 

A. Install extensions to finished grade. Lay grade rings in mortar with sides plumb 
and tops level. Seal joints with mortar as specified for manhole sections. 
Extensions shall be watertight. 

3.19 PLUGGING ABANDONED SEWERS 

A. Plug abandoned sewers at each end of sewers that are to be abandoned or grouted 
and abandoned. Plug shall consist of two full rows of brick with nonshrink grout 
placed between all faces of the brick and any voids. The brick shall be set back 
in the pipe to accommodate a minimum 4-inch thick nonshrink grout plug at the 
pipe end. 

3.20 TESTING 

A. Hydrostatic Testing: 

1. When, in ENGINEER's opinion, the groundwater table is too low to 
permit visual detection of leaks, hydrostatically test all project manholes. 

2. Procedure: Plug inlets and outlets and fill manhole with water to height 
determined by ENGINEER. Bypass pump sewage as required. 

3. Where practical, a manhole may be filled 24 hours prior to time of testing, 
if desired, to permit normal absorption into the pipe walls to take place. 

4. Leakage in each manhole shall not exceed 0.1 gallon per hour per foot of 
head above the invert. 
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5. Repair manholes that do not meet the leakage test, or do not meet 
specified requirements for visual inspection. 

 

END OF SECTION 333913 
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SECTION 333923 - SANITARY SERVICE CONNECTIONS 

1 PART 1 GENERAL 

1.1 WORK INCLUDED 

A. This section covers the work necessary for the repairs and installation of the 
service connections for all pipe materials specified, complete. 

B. It shall be the CONTRACTOR’s responsibility to properly locate and install all 
sewer service laterals. 

C. New service connections for existing wyes shall be extended to the street or alley 
right-of-way line, in which case a cleanout shall be furnished and installed. 
Sewer service connection details are as shown on the Drawings.  Where a new 
service exists and where approved by the ENGINEER, the service connection 
may be made at the wall of the trench excavation for the main and connected 
directly with the existing service. 

2 PART 2 PRODUCTS 

2.1 EXCAVATION AND BACKFILL 

A. Conform to Section 312300, EXCAVATION AND FILL.  

2.2 PIPE AND FITTINGS FOR SERVICE CONNECTIONS 

A. General: 

1. Manufactured with nominal inside diameter of 6 inches. Except by 
permission of the ENGINEER, long-radius bends shall be used at all 
changes in direction. Pipe and fittings for individual service connections 
shall be of one type of material throughout, and no interchanging of pipe 
and fittings will be allowed. Pipe and fittings shall be one of those 
specified below. 

  
2. Minimum service size shall be 6 inches. The ENGINEER will determine 

the size of the service in every case, unless specifically shown. 

B. PVC service connection lateral pipe and fittings shall conform to ASTM 3034, 
standard dimension ratio (SDR) of 26 and 35, respectively. (All repairs shall be 
made with PVC couplings) 

2.3 DETECTION TAPE 

A. Detection tape shall be 3 inches wide with a metallic backing. The tape shall be 
imprinted with the words CAUTION SEWERLINE BELOW. Tape shall be 



4/10/2015  Truman Waterfront Park 

  

SANITARY SERVICE CONNECTIONS 333923 - 2 

 

   

green "Terra Tape/D" as manufactured by Griffolyn Company, Inc., Houston, 
Texas; "Line Guard" by Calpico, South San Francisco, California; or equal. 

2.4 PIPE BEDDING AND PIPE ZONE MATERIAL 

A. Pipe bedding and pipe zone material shall be as specified in 
Section 312300, EXCAVATION AND FILL.  

2.5 SERVICE CONNECTION TO SEWER MAIN 

A. Sewer service connection to 15-inch diameter or smaller PVC main shall be 
made with an inline PVC wye. PVC wye shall be sized for the pipe diameter by 
6 inches for service lateral. 

2.6 CLEANOUT BOXES AND COVERS 

A. The cleanout boxes shall be a modified polyethylene meter box having a 
minimum wall thickness of 0.550 inch with wall core interior area of rigid foam 
construction offering insulation and tensile strength. Vertical crush to exceed 
2,000 pounds, sidewall loading to exceed 180 pounds per square inch, and a 
compartment size of 11 by 18 by 26 inches deep. Cleanout boxes shall be 
protected from UV degradation with black exterior and white interior. A flange 
shall encircle the top area for installation in concrete. Provide knockouts or 
notches in each end sized to allow placement of a 6-inch PVC pipe inside the 
box. 

B. Cleanout boxes shall be capable of being stacked vertically to provide adequate 
access to deeply buried sewer service lines. 

C. Cleanout covers shall be cast ductile iron conforming to ASTM A-536, 
Grade 60-40-18. Meter box covers shall meet or exceed Federal Specification 
RR-F-621D for a minimum proof load of 25,000 pounds on a 9-inch by 9-inch 
area. Mark cover shall have raised lettering "Sewer Cleanout." All meter box 
covers shall have a 10-year warranty. Cleanout box and cover shall be as 
manufactured by Mid-States Plastics, Mount Sterling, KY; or equal. 

D. All new clean out boxes not in existing concrete, shall be installed with a 
concrete pad as per the details. 

PART 3 EXECUTION 

2.1 MAINTAIN EXISTING SERVICE 

A. The CONTRACTOR is responsible for maintaining sewage flows from the 
upstream lines leading to the pipe undergoing replacement by whatever means 
possible including, but not limited to, bypass pumping. At no time shall the 
CONTRACTOR be allowed to back up sewage flow to a potentially harmful 
level or to discharge sewage into the trench. 



4/10/2015  Truman Waterfront Park 

  

SANITARY SERVICE CONNECTIONS 333923 - 3 

 

   

B. The CONTRACTOR shall make whatever provisions are necessary to maintain 
house or building sewer service including, but not limited to, bypass pumping. 
During the time of disconnection and reconnection of service connections, the 
property owners or residents shall be notified prior to the work. 

2.2 PIPE BEDDING MATERIAL 

A. Provide a minimum 6-inch thick base of pipe bedding material under all service 
connection pipe. Hand-grade bedding to proper grade ahead of pipe laying. The 
bedding shall provide a firm, unyielding support along the entire pipe length. 

2.3 BACKFILL AT THE PIPE ZONE 

A. The pipe zone shall be considered to extend from the top of the pipe base to 12 
inches above the top of the pipe and for the full width of the trench. Backfill the 
pipe zone with pipe zone material, hand-placed simultaneously on both sides of 
the pipe for the full trench width and hand-tamped with approved tamping sticks 
supplemented by "walking in" and slicing with a shovel.  

2.4 BACKFILL ABOVE THE PIPE ZONE 

A. Conform to applicable portions of Section 312300, EXCAVATION AND 
FILL.  

B. Do not backfill around service connections until inspected and approved by the 
ENGINEER. 

2.5 LAYING AND JOINTING PIPE AND FITTINGS 

A. Lay pipe upgrade from connection to the sanitary sewer with bell or coupling 
ends upgrade. Pipe shall be laid in a straight line at uniform grade between 
fittings, or on a uniform horizontal or vertical curvature achieved by deflecting 
the pipe joints within manufacturer's recommended limits. 

B. Maximum deflection permissible with any one fitting shall not exceed 45 degrees 
and shall be accomplished with long-radius curves or bends. Short-radius elbows 
or curves will not be permitted, except by permission of the ENGINEER. 

C. Make service connections to the sewer system at manholes only when directed 
by the ENGINEER. Where service connection pipe is connected to manholes or 
concrete structures, make the connection so the standard pipe joint is located not 
more than 1.5 feet from the structure. 

D. Provide ends of all inactive service connection lines with standard watertight 
plugs, caps, and stopper, suitably braced to prevent blowoff during internal 
hydrostatic or air testing. 
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E. The first length of pipe, out from the tee on the lateral or main, shall not be 
greater than 3 feet in length. 

2.6 LINE AND GRADE 

A. The CONTRACTOR shall establish line and grade to the tract of land to be 
serviced by the sewer system and shall perform all stakeout. At the pre-selected 
location of the service connections, a stake will be driven into the ground 
showing the depth of excavation required at the upstream end of the service 
connection. 

B. Install the sewer tee so as to locate the connection pipe within a horizontal 
distance of 1 foot either side of the pre-selected location. 

C. Batter boards will not be required, but lay the pipe uniformly between the tee or 
the top of the riser section and the stake. Where minimum slopes are used, lay 
the pipe by means of a good-quality builder's level, not less than 24 inches in 
length. Minimum slope shall be 1/4 inch per foot unless otherwise permitted by 
the ENGINEER, but in no case less than 1/8 inch per foot. 

2.7 WATER SERVICES 

A. It is possible that water services will be located in the same trenches as existing 
sewer laterals. The CONTRACTOR shall notify the Florida Keys Aqueduct 
Authority when encountering water services. 

B. The CONTRACTOR shall either disconnect water services and reconnect after 
installing the sewer laterals or remove and replace the water services with new 
materials when water services are encountered. All materials and workmanship 
shall be in conformance with Florida Keys Aqueduct Authority standards. Work 
must be inspected by Authority personnel prior to backfilling and compaction. 
Removal and replacement of waterline services and fittings is incidental to sewer 
service connections. No claim will be allowed for delays or additional 
compensation due to the existence of water services in the same trench as sewer 
laterals. 

2.8 DETECTION TAPE 

A. Detection tape shall be installed over all service connection pipe. It shall be 
placed in accordance with the manufacturer's recommendations directly over the 
pipe at a depth of 12 inches below final grade. 

2.9 SERVICE CONNECTION CLEANOUTS 

A. All pipe and fittings for cleanouts shall conform to applicable requirements 
herein, and gravel backfill around the cleanouts shall conform to imported pipe 
base and pipe zone material, herein. 
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B. Construct in accordance with the Service Connection Cleanout as shown on the 
Sewer Service Connection Details on the Drawings. 

2.10 DISCONNECTING AND RECONNECTING EXISTING SERVICE CONNECTIONS 

A. On all existing services, disconnect existing service connections from existing 
sewers to be abandoned and reconnect them to the new sewers. It shall be the 
CONTRACTOR's responsibility to locate the existing service connections prior 
to installing the tee in the new sewer line. 

 

END OF SECTION 333923 
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SECTION 334101 - STORM PIPING 

 

PART 1.0 GENERAL 
 

1.1 WORK INCLUDED 
 

A. This section covers the work necessary for the storm sewers and appurtenances, complete. 
 
PART 2.0 PRODUCTS 
 

2.1 GENERAL 
  

A. All storm drainpipes in the project shall be ADS polyethylene or Polyvinyl Chloride (PVC)  
 

B. Provide ADS Pipe Adapter flexible watertight Waterstop connection with pipe adapter for ADS 
Corrugated HDPE Pipe to storm structures, or approved equal ADS Pipe Adapters meeting the 
requirements of ASTM F 2510 and ASTM C 1478 for watertight flexible connections. Rapid set 
mortar shall be used with potable water; ground water shall not be used.  
 

2.2 ADS POLYETHYLENE PIPE N-12 OR EQUAL 
 

A. This Specification covers the requirement of high-density polyethylene corrugated pipe with 
smooth interior for storm sewer.  Nominal sizes 12, 15, 18, and 24 -inch are included.  

 
B. Material: Pipe and fittings shall be manufactured from high density polyethylene resin which 

shall meet or exceed the requirements of Type III, Category 4 of 5, Grade P33 or P34, Class C per 
ASTM D1248. 

 
C. Pipe Dimensions: the nominal size of the pipe is based on the nominal inside diameter of the pipe.  

The tolerance on the specified inside diameter shall be +3 percent, -1 percent, or 1/2 inch 
whichever is less.  Lengths shall be not less than 99 percent of the stated quantity.  

 
D. Pipe Stiffness: The pipe shall have minimum pipe stiffness at 5 percent deflection as follows: 

    Diameter    Pipe Stiffness 
    (Inches)         (PSI) 
       12            45 
       15            42 
              18                 40 
       24                  34 
 

E. Tests shall be in accordance with ASTM D2412 with a minimum one-diameter sample length, a 
loading rate of 0.5 inch/min., and readings at 5 percent deflection. 

 
F. Hydraulics: The pipe shall have a minimum tested Manning’s "n" value of 0.012. 
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2.3 POLYVINYL CHLORIDE (PVC) GRAVITY PIPE AND FITTING: 
   

A. 15 inch diameter PVC sewer pipe and under for general service shall conform to ASTM D3034, 
standard dimension ratio not to exceed 26. 

 
B. PVC fittings for 15 inch diameter pipe and under for general service shall conform to ASTM 

D3034, standard dimension ratio not to exceed 35. 
 

C. PVC pipe for watermains 12 inches and smaller shall be AWWA C900, standard dimension.  
Dimension ratio not to exceed 18. 

 
D. PVC pipe for storm and sanitary sewer pipe larger than 15 inches shall be AWWA C905, 

standard dimension ratio, not to exceed 26. 
 

E. PVC additives and fillers including but not limited to stabilizers, antioxidants, lubricants, 
colorants, etc. shall not exceed 10 parts by weight per 100 of PVC resin in the compound. 

 
F. Plastic pipe and fittings shall meet all the requirements of AWWA C900 and shall be PVC-1120 

pipe, having a cell classification of 1245A or 1245B, in accordance with ASTM D1784. Pipe 4 
inches and larger shall be pressure rated Class 150 (DR 18) with cast iron pipe equivalent OD in 
accordance with AWWA C900. Pipe shall be equipped with a push-on type joint with elastomeric 
gasket that meets the requirements of ASTM D3139. Pipe smaller than 4 inches shall be PVC 
Schedule 80, in accordance with ASTM D1785. Schedule 80 pipe and fittings shall be threaded 
joint. 
 

2.4 PIPE JOINTS 
 

A. ADS POLYETHYLENE PIPE JOINTS: The pipe shall be joined by split corrugated couplings at 
least seven corrugations wide and exceeding the soil tightness requirements of the AASHTO 
Standard Specification for Highway Bridges, Section 23 (2.23.3). 

 
B. POLYVINYL CHLORIDE (PVC) GRAVITY PIPE JOINTS: Joints shall be rubber gasketed 

type complying in all respects to the physical requirements of ASTM D3212 for gravity pipes. 
Gaskets shall conform to ASTM F477. Furnish complete information on basic gasket polymer 
and results of test of physical properties. Lubricant for jointing as approved by the pipe 
manufacturer. 

 
2.5 PIPE BEDDING AND PIPE ZONE MATERIAL 
 

A. Pipe bedding and pipe zone material are identical and shall be free from dirt, clay balls, and 
organic material and forming to size No. 57 stone gradation as specified in the Standard 
Specifications or similar accepted material and shall be imported at the contractor's own expense.  
Lime rock screenings or material resulting from trench excavation, except for lime rock that has 
been crushed and graded to size as specified, will not be accepted for pipe bedding materials.  

 
B. Imported pipe bedding and pipe zone materials specified in this Section are subject to the 

following requirements: 
 

1. All tests necessary for the CONTRACTOR to locate an acceptable source of imported 
material shall be made by the CONTRACTOR.  Certification that the material conforms 
to the Specification requirement along with copies of the test results from a qualified 
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commercial testing laboratory shall be submitted to the ENGINEER for acceptance at 
least 10 days before the material is required for use.  CONTRACTOR shall furnish all 
material samples the CONTRACTOR'S sole expense.  Samples shall be representative 
and be clearly marked to show the source of the material and the intended use on the 
project.  CONTRACTOR shall due sampling of the material source in accordance with 
ASTM D75.  Also, the CONTRACTOR shall notify the ENGINEER at least 24 hours 
prior to sampling.  The ENGINEER may, at the ENGINEER’S option, observe the 
sampling procedures.  Tentative acceptance of the material source shall be based on an 
inspection of the source by the ENGINEER, and/or the certified test results submitted by 
the CONTRACTOR to the ENGINEER, at the ENGINEER'S discretion.  No imported 
materials shall be delivered to the site until the proposed source and the ENGINEER has 
tentatively accepted the material’s tests in writing.  Final acceptance will be based on 
tests made on samples of material taken from the completed and compacted course.  The 
completed course is defined as a course or layer that is ready for the next layer or the next 
phase of construction. 

 
2. Gradation tests by the CONTRACTOR shall be made on samples taken at the place of 

production prior to shipment.  Samples of the finished project for gradation testing shall 
be taken from each 1,500 tons of prepared materials or more often as determined by the 
ENGINEER, if variation in gradation is occurring, or if the material appears to depart 
from the Specifications.  Test results shall be forwarded to the ENGINEER within 48 
hours after sampling.   

 
3. If tests conducted by the CONTRACTOR or the ENGINEER indicate that the material 

does not meet Specification requirements, material placement will be terminated until 
corrective measures are taken.  Material that does not conform to the Specification 
requirements and is placed in the work shall be removed and replaced at the 
CONTRACTOR’S sole expense.  Sampling and testing performed by the 
CONTRACTOR shall be done at the CONTRACTOR'S sole expense.  

 

 

PART 3.0 EXECUTION 
 

3.1 LINE AND GRADE 
 

A. Installation of the pipe shall be in accordance with the manufacturer and either AASHTO Section 
30 or ASTM Recommended Practice D2321. 

 
B. Do not deviate from line or grade, as established by the ENGINEER, more than 1/2 inch for line 

and 1/4 inch for grade, provided that such variation does not result in a level or reverse sloping 
invert. Measure for grade at the pipe invert    not at the top of the pipe    because of permissible 
variation in pipe wall thickness. 

 
C. All storm sewers shall be laid using a laser accepted by the ENGINEER. The beam shall be 

directed through the pipe. Batter boards or instrument laying will not be permitted. The laser shall 
be constantly shielded from the direct sun. 

 
D. The CONTRACTOR shall set offset stakes or other accepted method of controlling alignment 

and grade for excavation of trenches and for pipe laying. The CONTRACTOR shall submit in 
writing his proposed method of establishing line and grade to the ENGINEER for acceptance. 
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3.2 LAYING AND JOINTING PIPE AND FITTINGS 
 

A. Do not permit mud and foreign material to get into the pipe. During laying operations, do not 
permit debris, tools, clothing, or similar items to be placed in pipes. 

 
B. Pipe laying shall proceed upgrade with ends pointing in the direction of flow. After a section of 

pipe has been lowered into the trench, clean the ends of the pipe. Be careful in handling pipe to 
prevent breakage. Remove any pipe damaged and replace at the CONTRACTOR's sole expense. 

 
C. Make assembly of the joint in accordance with the recommendations of the manufacturer of the 

type of joint used. Provide all special tools and appliances required for the jointing assembly. 
 

D. After the joint has been made, check pipe for alignment and grade. The trench bottom shall form 
a continuous and uniform bearing and support for the pipe at every point between joints. Apply 
sufficient pressure in making the joint to assure that the joint is "home," as defined in the standard 
installation instructions provided by the pipe manufacturer. To assure proper pipe alignment and 
joint makeup, place sufficient pipe zone material to secure the pipe from movement before the 
next joint is installed. Pipe 21 inches and smaller shall be laid so the inside joint space does not 
exceed 3/8 inch in width.  

 
E. Take the necessary precautions required to prevent excavated or other foreign material from 

entering the pipe during the laying operation. At all times, when laying operations are not in 
progress, at the close of the day's work, or whenever the workmen are absent from the job, close 
and block the open end of the last laid section of pipe to prevent entry of foreign material or creep 
of the gasketed joints. 

 
F. Take all precautions necessary to prevent the "uplift" or floating of the line prior to the 

completion of the backfilling operation. 
 
3.3 BACKFILL AT THE PIPE ZONE 
 

A. The pipe zone shall be considered to include the full width of the excavated trench from the 
bottom of the pipe to a point 12 inches above the outside surface of the barrel of the pipe or to 
elevation plus 2.5 feet NGVD, whichever is higher. 

 
B. Pipe zone material as hereinbefore specified shall be used for the full depth of the pipe zone and 

for the full width of the excavated trench for all pipe. 
 

C. Hand place the material around the pipe in horizontal 6 inch layers and thoroughly hand tamp 
with accepted tamping sticks supplemented by "walking in" and slicing with a shovel. Backfill 
the area of the pipe zone from the horizontal centerline to a point 12 inches above the top outside 
surface of the barrel of the pipe with pipe zone material. Use particular attention in placing 
material on the underside of the pipe to provide a solid backing and to prevent lateral movement 
during the final backfilling procedure. 

 
D. DETECTION TAPE shall be used above every underground pipe. 

 
3.4 MATERIALS TESTS AND INSPECTIONS 
 

A. Deflection Test: All PVC and ADS gravity stormwater pipes shall be tested for deflection after 
installation and backfill by pulling a round plug equal to 95.0 percent of pipe base inside 



4/10/2015  Truman Waterfront Park 

 

  
STORM PIPING 
 

33 41 01 - 5                                          

  

diameter, as defined in the Appendices of ASTM D3034, through the completed pipeline. The 
mandrel shall be of a design that provides an accurate measure of excess deflection regardless of 
orientation. Mandrel testing shall be performed not less than 30 days after complete pipe 
installation. 

 
B. Lamping Test: City to perform Lamping test of all the installed stormwater pipes, prior to 

establishing flow to the associated gravity injection well, to verify the alignment and condition of 
the pipe. The lamp test shall be performed only after the contractor has completely cleaned the 
line to the satisfaction of the City.  Should the lamp test indicate an alignment problem, the City 
shall be the sole judge of the need for replacement. The contractor shall supply all the equipment 
and labor necessary for the lamping (i.e. lamps, ladders). 

 

3.5     CONNECTING TO EXISTING PIPING AND EQUIPMENT 
 

A. The CONTRACTOR shall verify exact location, material, alignment, joint, etc. of existing 
piping and prior to making the connections called out in the Drawings. The verifications shall be 
performed with adequate time to correct any potential alignment or other problems prior to the 
actual time of connection. 

B. At the time that a new connection is made to an existing pipeline, additional new piping, 
extending to and including the most convenient ne valve, shall be installed. 

C. Where necessary or required for the purpose of making connections, the CONTRACTOR shall 
cut existing pipe lines in a manner to provide an approved joint. Where required, he shall weld 
beads, flanges or provide couplings or special pieces as needed. 

D. Where connections are to be made to existing piping, or when existing piping and fittings are to 
be reused in the work, the pipe and fittings shall be sand blasted, cleaned and mating surfaces 
shall be properly prepared. CONTRACTOR may not reuse bolts, nuts, washers or gaskets, and 
shall instead replace with new. 

3.6 FINAL STORM SEWERS CLEANING 
 

A. Prior to final acceptance and final structure to structure inspection by the ENGINEER of the 
storm sewers system, completely flush or clean all parts of the system. Remove all accumulated 
construction debris, rocks, gravel, and other foreign material from the storm sewers system at or 
near the closest downstream manhole. If necessary, use mechanical rodding equipment to remove 
accumulated mud, silt, and all other deposits from the storm sewer system at no additional cost to 
the OWNER. 

 
B. Upon the ENGINEER's final structure to structure inspection of the storm sewers system, if 

foreign matter and other construction debris are still prevalent in the system, reflush and clean the 
sections and portions of the lines as required. 

 

END OF SECTION 334101 



4/10/2015  Truman Waterfront Park 

 

  
STORM STRUCTURES 
 

33 44 13 - 1                                          

  

 

SECTION 334413 - STORM STRUCTURES 

 

PART 1  GENERAL 
 
1.1 WORK INCLUDED 
  

A. This section covers the work necessary for the catch basins and inlets complete.  
 
PART 2 PRODUCTS 
 
2.1 CONCRETE 
 

A. Concrete structures shall meet the requirements of FDOT 400; Concrete structures. All structures 
shall be H-20 rated.   

 
2.2 FORMS 
 

A. Forms shall be conformance with Section 425 of FDOT Standard Specifications for Road and 
Bridge Construction. 

 
2.3 REINFORCING BARS 
 

A. Concrete structures shall meet the requirements of FDOT 400; Concrete structures. 
 

B. Repair damaged epoxy coating per Article 3.5 of this Section. 
 
2.4 UNITS 
  

A. Inlet dimensions and details of construction shall conform to FDOT Roadway and Traffic 
Specifications and Design Standards. 

 
2.5 PRECAST UNITS 
 

A. At the opinion of the Contractor, approved pre-cast units may be substituted for cast-in-place 
units.  Pre-cast units shall conform to ASTM C478.  All pre-cast units shall have epoxy-coated 
reinforcing bars.  Submit details of proposed units to the ENGINEER for review.  Concrete risers 
for extensions shall be a maximum of 6 inches high and of the same quality as the sections.  
ENGINEER shall review risers before installation.   

 
B. Provide ADS Pipe Adapter flexible watertight Waterstop connection with pipe adapter for ADS 

Corrugated HDPE Pipe to storm structures, or approved equal ADS Pipe Adapters meeting the 
requirements of ASTM F 2510 and ASTM C 1478 for watertight flexible connections. Rapid set 
mortar shall be used with potable water; ground water shall not be used. 
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2.6 MORTAR 
 

A. Standard premixed mortar conforming to ASTM C387, Type S, or proportion 1 part Portland 
cement to 2 parts clean, well-graded sand that will pass a 1/8-inch screen.  Admixtures may be 
used not exceeding the following percentages of weight of cement: Hydrated lime, 10 percent 
diatomaceous earth or other inert materials, 5 percent.  Consistency of mortar shall be such that it 
will readily adhere to the concrete.   

 
B. DO NOT USE GROUND WATER TO MIX MORTAR, arrange for and provide potable water.  

 
2.7 FRAMES AND GRATINGS 
 

A. Cast iron frames and gratings for catch basins and storm drain inlets shall be as indicated.  
Bearing surfaces shall be clean and shall provide uniform contact.  Castings shall be tough, close-
grained gray iron, sound, smooth, clean, free from blisters, blowholes, shrinkage, cold shuts, and 
all defects, and shall conform to ASTM A48, Class 30. 

 
B. All grates shall be H20 Traffic Rated and Galvanized coated. 

 
2.8 BASE ROCK 
 

A. Base rock shall be crushed gravel or crushed rock, free from dirt, clay balls, and organic material, 
and conforming to size No. 57 graduation as specified in the Standard Specifications or similar 
accepted material and shall be imported, if necessary, at the Contractor's own expense.  Lime 
rock screenings or material resulting from trench excavation, except for lime rock that has been 
crushed and graded to size as specified, will not be accepted for base rock. 

 
2.9 PRECAST MANHOLE SECTIONS 
 

A. Precast manhole sections shall be minimum 48 inches in diameter, conforming to ASTM C478.  
Precast sections shall meet the permeability test requirements of ASTM C14.  Minimum wall 
thickness shall be 4 inches.  All manholes shall have epoxy-coated reinforcing bars.  All 
manholes of less than 5 feet of depth shall have either flat top covers or concentric cones.  Cones 
shall have same wall thickness and reinforcement as manhole section.  Top and bottom of all 
sections shall be parallel.  The Contractor's attention is directed to Paragraph MORTAR herein 
before. 

 
2.10  PRECAST BASE SECTIONS AND BASES 
 

A. At the option of the Contractor, precast base sections or manhole bases may be used provided the 
Engineer approves all details of construction.  Base sections shall have the base slab integral with 
sidewalls.  Base slab shall be 6 inches thick with No. 4 epoxy-coated reinforcing bars, 8-inch 
centers, both directions in center of slab.  Tie reinforcing steel to wall steel.  

 
2.11  PRECAST BAFFLE BOX SECTIONS 
 

A. Precast manhole sections shall size shall be as specified on the drawings, conforming to ASTM 
C478. Precast sections shall meet the permeability test requirements of ASTM C14.  Minimum 
wall thickness top, bottom, and sides shall be 8 inches.  All manholes shall have epoxy-coated 
reinforcing bars. Reinforcing bars shall be 3” minimum from the edge.  Top and bottom of all 
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sections shall be parallel.  The Contractor's attention is directed to Paragraph MORTAR herein 
before. Baffle Boxes shall support H20 loading.  

 
2.12  MANHOLE AND BAFFLE BOX EXTENSIONS 
 

A. Concrete grade rings shall be H-20 rated and for extensions shall be a maximum of 6 inches high 
and shall be approved by Engineer before installation. 

 
B. HDPE  adjustment rings shall be H-20 Rated and shall be approved by Engineer before 

installation 
 

C. Clay Brick and Shale Brick. This brick shall meet the requirements of AASHTO M 114, for 
Grade MW. and shall be approved by Engineer before installation 

 
D. Concrete Brick. Concrete brick shall meet the requirements of ASTM C 55 for Grade S-I, and 

shall be approved by Engineer before installation 
 
In general, manhole and baffle box extensions will be used on all manholes in roads or streets or in other 
locations where a subsequent change in existing grade may be likely.  Extensions will be limited to a 
maximum height of 12 inches.  Finish grade for manhole covers shall conform to finished ground or street 
surface unless otherwise directed by the Engineer.  The Contractor will be responsible for coordinating 
with the Engineer and Owner to determine the finish grade for manhole and baffle box covers and will 
make all adjustments necessary to bring manhole covers to that grade.  Extensions shall lined with 
polypropylene and be watertight. Extensions shall meet the H-20 load rating; brick is used contractor is 
required to submit a shop drawing with an 18 inch concrete collar 4000 PSI 1-6 inches thick. Brick shall 
be installed using Rapid Set Mortar Mix or equal. This cost shall be incidental to the cost of installing the 
structure.  Masonry unit’s manufacturer shall submit six test certificates furnished to the Engineer. Such 
certificates shall be signed by an authorized agent of the manufacturer, and identified by project number. 
 
2.13  BAFFLE BOX / MANHOLE FRAMES AND COVERS: 
 

A. Cast iron of size and shape detailed on the Drawings. Covers shall have the word STORM 
SEWER, as appropriate, in 2-inch raised letters.  Castings shall be tough, close-grained gray iron, 
sound, smooth, clean, free from blisters, blowholes, shrinkage, cold shuts, and all defects, and 
shall conform to ASTM A-48, Class 30B.  Plane or grind bearing surfaces to ensure flat, true 
surfaces.  Covers shall be true and seat within ring at all points. 

 
 
 
2.14  WATERTIGHT  
 

A. Provide water tight manhole ring and covers, and extensions.  
 

B. Provide ADS Pipe Adapter flexible watertight Waterstop connection with pipe adapter for ADS 
Corrugated HDPE Pipe to storm structures, or approved equal ADS Pipe Adapters meeting the 
requirements of ASTM F 2510 and ASTM C 1478 for watertight flexible connections. Rapid set 
mortar shall be used with potable water; ground water shall not be used. 
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2.15  NUTRIENT SEPARATING BAFFLE BOX  
 

A. Nutrient Separating Baffle Box and associated cage screen, skimmer, well screen, and turbulence 
deflectors, shall be as manufactured by Suntree Technologies, Inc., Cocoa, Fl. 

 
B. Hydrocarbon boom shall be Type 4 Polymer Absorbent as specified by Suntree Technologies, 

Inc., Cocoa, Fl. or approved equal.  
 

C. Baffle boxes requiring catch basin – frames and grates shall be USF # 4160-6611 galvanized; cost 
shall be included in the bidder’s proposal. Note; all grates are required to be galvanized.  

 
 
PART 3 EXECUTION 
 
3.1 EXCAVATION AND BACKFILL 
 

A. Excavation as required to accomplish the construction.  Backfill shall be as specified for the 
adjoining pipe trench. 

 
3.2 CONSTRUCTION OF CATCH BASINS AND INLETS 
 

A. Construct inlets and catch basins at the locations shown and in accordance with the Drawings.  
Construct forms to the dimensions and elevations required.  Forms shall be tight and well braced 
Chamfer corners of forms.     

 
B. Prior to placing the concrete, remove all water and debris from the forms.  Moisten forms just 

prior to placing the concrete.  Handle concrete from the transporting vehicle to the forms in a 
continuous manner as rapidly as practical without segregation or loss of ingredients.  Immediately 
after placing, compact concrete with a mechanical vibrator.  Limit the duration of vibration to the 
time necessary to produce satisfactory consolidation without causing segregation. 

 
C. Screed the top surface of exposed slabs and walls.  When the initial water has been absorbed, 

float the surfaces with a wood float and lightly trowel with a steel trowel to a smooth finish free 
from marks or irregularities.  Finish exposed edges with a steel-edging tool.  Remove forms and 
patch any defects in the concrete with mortar mixed in the same proportions as the original 
concrete mix. 

 
D. Cure concrete by preventing the loss of moisture for a period of 7 days.  Accomplish with a 

membrane-forming curing compound.  Apply the curing compound immediately after removal of 
forms or finishing of the slabs.  Protect concrete from damage during the 7-day curing period.   

 
3.3 PLACING PRECAST UNITS 
 

A. Remove water from the excavation.  Place a minimum of 6 inches of rock base and thoroughly 
compact with a mechanical vibrating or power tamper.  

 
3.4 EXTENSIONS 
 

A. Install extensions to height determined by ENGINEER.  Lay risers in mortar with sides plumb 
and tops to grade.  Joints shall be sealed with mortar, with interior and exterior troweled smooth.  
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Prevent mortar from drying out and cure by applying a curing compound.  Extensions shall be 
watertight. 

 
3.5 REPAIR OF DAMAGED STRUCTURES EPOXY COATING ON REINFORCING BARS 
 

A. Damaged STRUCTURES shall be repaired with Rapid Set Mortar Mix and REINFORCING 
BARS shall be repaired with epoxy coating material conforming to ASTM A775.  Repair shall be 
done in accordance with the patching material manufacturer's recommendations. 

 
3.6 INSTALLATION OF FRAMES AND GRATES 
 

A. Set frames and grates at elevations indicated or as determined in the field and in conformance 
with the Drawings. 
 

B. Frames may be cast in, or shall be set in mortar, they shall be H-20 rated. 
 

C. Frames set with brick; contractor is required to submit a shop drawing with an 18 inch concrete 
collar 4000 PSI 1-6 inches thick. Brick shall be installed using Rapid Set Mortar Mix or equal. 
This cost shall be incidental to the cost of installing the structure.  Masonry unit’s manufacturer 
shall submit six test certificates furnished to the Engineer. Such certificates shall be signed by an 
authorized agent of the manufacturer, and identified by project number. 
 

3.7 PLACING PRECAST MANHOLE SECTIONS 
 

A. Section Installation: 
 

1) Thoroughly clean ends of sections to be joined. 
2) Thoroughly wet joint with water prior to placing mortar. 
3) Place mortar on groove of lower section. 
4) Set next section in-place. 
5) Fill joint completely with mortar of proper consistency. 
6) Trowel interior and exterior surfaces smooth on standard tongue-and-groove joints. 
7) Prevent mortar from drying out and cure by applying an approved curing compound or 

comparable approved method. 
8) Do not use mortar mixed for longer than 30 minutes. 
9) Chip out and replace cracked or defective mortar. 
10) Completed Manholes: Rigid and watertight. 

  
B. Preformed Plastic Gaskets: Install in accordance with manufacturer's instructions and the 

following: 
  

1) Carefully inspect precast manhole sections to be joined. 
2) Do not use sections with chips or cracks in the tongue. 
3) Use only pipe primer furnished by gasket manufacturer. 
4) Install gasket material in accordance with manufacturer instructions. 
5) Fusion weld top and bottom 2-inch minimum wide strip over each section joint, where 

required. 
6) Completed Manholes: Rigid and watertight. 

 
3.8 BAFFLE BOX COMPONENTS 
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Cage screen, turbulence deflectors, wells screen, skimmer, and hydrocarbon boom shall be installed 
by Suntree Technologies representative. Contact Suntree Technologies, Cocoa, Florida (321 637-
7552) to coordinate installation 

 
3.9 CLEANING 
 

A. Upon completion, clean each structure of all silt, debris, and foreign matter. 
 

END OF SECTION 334413 
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SECTION 33 46 00 - SUBDRAINAGE 

 

PART 1 – GENERAL 

1.01  SUMMARY 
  

A.        This Section includes subdrainage systems for areas on site including landscaped areas. This 
section is not to be used for subsurface drainage for structures. 
 

B. Related Requirements: 

 
1. Section 33 41 01 – Storm Piping 

1.02  DEFINITIONS 

A. The phrase "DOT Specifications" shall refer to the most current Florida Department of 
Transportation Standard Specifications for Road and Bridge Construction. 

1.03  SUBMITTALS 

A. Product Data:  For pipe and fittings and filter fabric 

 
PART 2 – PRODUCTS 
 
2.01  PIPING MATERIALS 
 

A.        Refer to the "Piping Applications" Article in Part 3 for applications of pipe, fitting, and joining 
materials. 
 

2.02  PERFORATED-WALL PIPES AND FITTINGS 

A.       Perforated PE Pipe and Fittings: ASTM F 405 or AASHTO M 252, Type CP; corrugated, for 
coupled joints. 

 
1. Couplings: Manufacturer's standard, band type. 

 
2.03  SOLID-WALL PIPES AND FITTINGS 

A.      PE Drainage Tubing and Fittings: AASHTO M 252, Type S, corrugated, with smooth waterway, 
for coupled joints. 

 
1.  Couplings: AASHTO M 252, corrugated, band type, matching tubing and fittings. 

 

2.04   GEOTEXTILE FILTER FABRICS 
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A.       Description: Fabric of PP or polyester fibers or combination of both, with flow rate range from 
110 to 330 gpm/sq. ft. when tested according to ASTM D 4491. 

 
B.  Structure Type: Nonwoven, needle-punched continuous filament or woven, monofilament or 

multifilament per drawings. 

 
PART 3 – EXECUTION 
 
3.01    EARTHWORK 

A. Excavating, trenching, and backfilling are specified elsewhere in these specifications. 

 
3.02   PIPING APPLICATIONS 

 

A. Underground Subdrainage Piping: Use as indicated on drawings.  

1. Perforated PE pipe and fittings, couplings, and coupled joints. 

B. Header Piping: 

1. PE drainage tubing and fittings, couplings, and coupled joints. 

 

3.03  PIPING INSTALLATION  
 

A. Install piping beginning at low points of system, true to grades and alignment indicated, with 
unbroken continuity of invert. Bed piping with full bearing in filtering material. Install gaskets, 
seals, sleeves, and couplings according to manufacturer's written instructions and other 
requirements indicated.  
 
1. Lay perforated pipe with perforations down.  
2. Lay all pipe per drawings or with minimum slope of 0.5 percent.  
3. Excavate recesses in trench bottom for bell ends of pipe. Lay pipe with bells facing upslope 
and with spigot end entered fully into adjacent bell.  
 

B. Use increasers, reducers, and couplings made for different sizes or materials of pipes and fittings 
being connected. Reduction of pipe size in direction of flow is prohibited.  
 

 C. Install PE piping according to ASTM D 2321. 

3.04  CONNECTIONS  
 

A. Drawings indicate general arrangement of piping, fittings, and specialties.  
 
3.05   FIELD QUALITY CONTROL  
 

A. Testing: After installing drainage course to top of piping, test drain piping with water to ensure 
free flow before backfilling. Remove obstructions, replace damaged components, and repeat test 
until results are satisfactory.  
 



4/10/2015  Truman Waterfront Park 

 

SUBDRAINAGE 334600 - 3 
 

3.06  CLEANING  

A. Clear interior of installed piping and structures of dirt and other superfluous material as work 
progresses. Maintain swab or drag in piping and pull past each joint as it is completed. Place plugs in 
ends of uncompleted pipe at end of each day or when work stops. 

 

 

END OF SECTION 334600 
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