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SECTION 01000 – DEFINITIONS 
 
PART 1 - GENERAL 

 
The following terms, when used in the Contract Documents, have the meaning 
described 
 
Advertisement 
The public announcement, as required by law, inviting bids for work to be performed or 
materials to be furnished, usually issued as “Notice to Contractors,” or “Notice to 
Bidders.” 
 
Bidder 
An individual, firm, or corporation submitting a proposal for the proposed work. 
 
Bridge 
A structure, including supports, erected over a depression or over an obstruction such 
as water, highway or railway, or for elevated roadway, for carrying traffic or other 
moving loads, and having a length, measured along the center of the roadway, of more 
than 20 feet between the inside faces of end supports. A multiple-span box culvert is 
considered a bridge, where the length between the extreme ends of the openings 
exceeds 20 feet. 
 
Calendar day 
Every day shown on the calendar, ending and beginning at midnight. 
 
Contract 
The term “Contract” means the entire and integrated agreement between the parties 
there under and supersedes all prior negotiations, representations, or agreements, 
either written or oral. The Contract Documents form the Contract between the County 
and the Contractor setting forth the obligations of the parties thereunder, including, but 
not limited to, the performance of the Work and the basis of payment. 
 
Contract Documents 
The term “Contract Documents” includes: Advertisement for Proposal, Proposal, 
Certification as to Publication and Notice of Advertisement for Proposal, Appointment of 
Agent by Nonresident Contractors, Noncollusion Affidavit, Warranty Concerning 
Solicitation of the Contract by Others, Resolution of Award of Contract, Executed Form 
of Contract, Performance Bond and Payment Bond, Specifications, plans (including 
revisions thereto issued during construction), Addenda, or other information mailed or 
otherwise transmitted to the prospective bidders prior to the receipt of bids, work orders 
and supplemental agreements, all of which are to be treated as one instrument whether 
or not set forth at length in the form of contract.  
 
Contract Bond 
The security furnished by the Contractor and the surety as a guaranty that the 
Contractor shall fulfill the terms of the Contract and pay all legal debts pertaining to the 
construction of the project. 
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Contract Letting 
The date that the County opened the bid proposals. 
 
Contract Time 
The number of calendar days allowed for completion of the Contract work, including 
authorized time extensions. 
 
Contractor 
The individual, firm, joint venture, or company contracting with the County to 
perform the work. 
 
Contractor’s Engineer of Record 
A Professional Engineer registered in the State of Florida, other than the Engineer of 
Record or his subcontracted consultant, who undertakes the design and drawing of 
components of the permanent structure as part of a redesign or Cost Savings Initiative 
Proposal, or for repair designs and details of the permanent work. The Contractor’s 
Engineer of Record may also serve as the Specialty Engineer. The Contractor’s 
Engineer of Record must be an employee of a pre-qualified firm. Any Corporation or 
Partnership offering engineering services must hold a Certificate of Authorization from 
the Florida Department of Business and Professional Regulation. 
 
As an alternate to being an employee of a pre-qualified firm, the Contractor’s Engineer 
of Record may be a pre-qualified Specialty Engineer. For items of the permanent work 
declared by the State Construction Office to be ”major” or “structural”, the work 
performed by a prequalified Specialty Engineer must be checked by another pre-
qualified Specialty Engineer. An individual Engineer may become pre-qualified in the 
work groups listed in the Rules of the Department of Transportation, Chapter 14-75, if 
the requirements for the Professional Engineer are met for the individual work groups. 
Pre-qualified Specialty Engineers are listed on the State Construction Website. Pre-
qualified Specialty Engineers will not be authorized to perform redesigns or Cost 
Savings Initiative Proposal designs of items fully detailed in the plans. 
 
Controlling Work Items 
The activity or work item on the critical path having the least amount of total float. The 
controlling item of work will also be referred to as a Critical Activity. 
 
County 
Escambia County Public Works Department 
 
Culverts 
Any structure not classified as a bridge that provides an opening under the roadway. 
 
Delay 
Any unanticipated event, action, force or factor which extends the Contractor’s time of 
performance of any controlling work item under the Contract. The term “delay” is 
intended to cover all such events, actions, forces or factors, whether styled “delay”, 
“disruption”, “interference”, “impedance”, “hindrance”, or otherwise, which are beyond 
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the control of and not caused by the Contractor, or the Contractor’s subcontractors, 
materialmen, suppliers or other agents. This term does not include “extra work”. 
 
Department 
State of Florida Department of Transportation. 
 
Developmental Specification 
See definition for Specifications. 
 
Engineer of Record 
The Professional Engineer or Engineering Firm registered in the State of Florida that 
develops the criteria and concept for the project, performs the analysis, and is  
responsible for the preparation of the Plans and Specifications. The Engineer of Record 
may be County in-house staff or a consultant retained by the County. 
 
The Contractor shall not employ the Engineer of Record as the Contractor’s Engineer of 
Record or as a Specialty Engineer. 
 
Equipment 
The machinery and equipment, together with the necessary supplies for upkeep and 
maintenance thereof, and all other tools and apparatus necessary for the construction 
and acceptable completion of the work. 
 
Extra Work 
Any “work” which is required by the Engineer to be performed and which is not 
otherwise covered or included in the project by the existing Contract Documents, 
whether it be in the nature of additional work, altered work, deleted work, work due to 
differing site conditions, or otherwise. This term does not include a “delay”. 
 
Highway, Street, or Road 
A general term denoting a public way for purposes of vehicular travel, including the 
entire area within the right-of-way. 
 
Holidays 
Days designated by the Board of County Commissioners as holidays, which include, but 
are not limited to, New Year’s Day, Martin Luther King’s Birthday, Memorial Day, 
Independence Day, Labor Day, Thanksgiving Day and the following Friday, and 
Christmas Day. 
 
Inspector 
An authorized representative of the County, assigned to make official inspections of the 
materials furnished and of the work performed by the Contractor. 
 
Laboratory 
The testing laboratory used by the Contractor. 
 
Major Item of Work 
Any item of work having an original Contract value in excess of 5% of the original 
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Contract amount. 
 
Materials 
Any substances to be incorporated in the work under the Contract. 
 
Median 
The portion of a divided highway or street separating the traveled ways for traffic 
moving in opposite directions. 
 
Plans 
The approved plans, including reproductions thereof, showing the location, character, 
dimensions, and details of the work. 
 
Proposal (Bid, Bid Proposal) 
The offer of a bidder, on the prescribed form, to perform the work and to furnish the 
labor and materials at the prices quoted. 
 
Proposal Form 
The official form or the expedite program generated bid item sheets on which the 
County requires formal bids to be prepared and submitted for the work. 
 
Proposal Guaranty 
The security furnished by the bidder as guaranty that the bidder will enter into the 
Contract for the work if the County accepts the proposal. 
 
Right-of-Way 
The land that the County has title to, or right of use, for the road and its structures 
and appurtenances, and for material pits furnished by the County. 
 
Roadbed 
The portion of the roadway occupied by the subgrade and shoulders. 
 
Roadway 
The portion of a highway within the limits of construction. 
 
Section 
A numbered prime division of these Specifications. 
 
Special Provisions 
See definition for Specifications. 
 
Specialty Engineer 
A Professional Engineer registered in the State of Florida, other than the Engineer of 
Record or his subcontracted consultant, who undertakes the design and drawing 
preparation of components, systems, or installation methods and equipment for specific 
temporary portions of the project work or for special items of the permanent works not 
fully detailed in the plans and required to be furnished by the Contractor such as but not 
limited to pot bearing designs, nonstandard expansion joints, MSE wall designs and 
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other specialty items. The Specialty Engineer may also provide designs and details for 
items of the permanent work declared by the State Construction Office to be “minor” or 
“non-structural”. The Specialty Engineer may be an employee or officer of the 
Contractor or a fabricator, an employee or officer of an entity providing components to a 
fabricator, or an independent consultant. For items of work not specifically covered by 
the Rules of the Department of Transportation, a Specialty Engineer is qualified if he 
has the following qualifications: 
 
(1) Registration as a Professional Engineer in the State of Florida. 
(2) The education and experience necessary to perform the submitted design as 
required by the Florida Department of Business and Professional Regulation. 
 
Specifications 
The directions, provisions, and requirements contained herein, together with all 
stipulations contained in the Contract Documents, setting out or relating to the method 
and manner of performing the work, or to the quantities and qualities of materials and 
labor to be furnished under the Contract. 
 

A. Standard Specifications: “Standard Specifications for Road and Bridge 
Construction” a bound book, applicable to all FDOT Contracts containing 
adopted requirements, setting out or relating to the method or manner of 
performing work, or to the quantities and qualities of materials and labor. 

 
B. Supplemental Specifications: Approved additions and revisions to the Standard 

Specifications, applicable to all Department Contracts. 
 

C. Special Provisions: Specific clauses adopted by the Department that add to or 
revise the Standard Specifications or supplemental specifications, setting forth 
conditions varying from or additional to the Standard Specifications applicable to 
a specific project. 

 
D. Technical Special Provisions: Specifications, of a technical nature, prepared, 

signed, and sealed by an Engineer registered in the State of Florida other than 
the State Specifications Engineer or his designee, that are made part of the 
Contract as an attachment to the Contract Documents. 

 
E. Developmental Specification: A specification developed around a new process, 

procedure, or material. 
 
Standard Specifications 
See definition for Specifications. 
 
State 
State of Florida. 
 
Subarticle 
A headed and numbered subdivision of an Article of a Section of these Specifications. 
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Subgrade 
The portion of the roadbed immediately below the base course or pavement, including 
below the curb and gutter, valley gutter, shoulder and driveway pavement. The 
subgrade limits ordinarily include those portions of the roadbed shown in the plans to be 
constructed to a design bearing value or to be otherwise specially treated. Where no 
limits are shown in the plans, the subgrade section extends to a depth of 12 inches 
below the bottom of the base or pavement and outward to 6 inches beyond the base, 
pavement, or curb and gutter. 
 
Substructure 
All of that part of a bridge structure below the bridge seats, including the parapets, 
backwalls, and wingwalls of abutments. 
 
 
Superintendent 
The Contractor’s authorized representative in responsible charge of the work. 
 
Superstructure 
The entire bridge structure above the substructure, including anchorage and anchor 
bolts, but excluding the parapets, backwalls, and wingwalls of abutments. 
 
Supplemental Agreement 
A written agreement between the Contractor and theCounty, and signed by the 
surety, modifying the Contract within the limitations set forth in these Specifications. 
 
Supplemental Specifications 
See definition for Specifications. 
 
Surety 
The corporate body that is bound by the Contract Bond with and for the Contractor and 
responsible for the performance of the Contract and for payment of all legal debts 
pertaining thereto. 
 
Technical Special Provisions 
See definition for Specifications. 
 
Traveled Way 
The portion of the roadway providing for the movement of vehicles, exclusive of 
shoulders and auxiliary lanes. 
 
Unilateral Payment 
A payment of money made to the Contractor by the Department pursuant to 
Section 337.11(12), Florida Statutes (2009), for sums the Department determines to be 
due to the Contractor for work performed on the project, and whereby the Contractor by 
acceptance of such payment does not waive any rights the Contractor may otherwise 
have against the Department for payment of any additional sums the Contractor claims 
are due for the work. 
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Work 
All labor, materials and incidentals required to execute and complete the requirements 
of the Contract including superintendence, use of equipment and tools, and all services 
and responsibilities prescribed or implied. 
 
Work Order 
A written agreement between the Contractor and the County modifying the Contract 
within the limitations set forth in these Specifications. Funds for this agreement are 
drawn against the Initial Contingency Pay Item or a Contingency Supplemental 
Agreement. 
 
Working Day 
Any calendar day on which the Contractor works or is expected to work in accordance 
with the approved work progress schedule. 
 
END OF SECTION 01000 
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SECTION 01300 - SUBMITTALS 
 
PART 1 - GENERAL 

 
1.1 RELATED DOCUMENTS 
 

 Drawings and General and Supplemental Provisions of the Contract, apply to this 
Section. 

 
1.2 SUMMARY 
 

A. This Section includes administrative and procedural requirements for 
submittals required for performance of the Work, including, but not limited 
to the following: 

 
1. Submittal Procedures 
2. Contractor’s Construction Schedule 
3. Daily Construction Reports 
4. Shop Drawings 
5. Product Data 
6. Samples 
7. Quality Assurance Submittals 
8. Licenses 
9. Pictures, Video of Pre-Construction Conditions 

 
B. Administrative Submittals:  Refer to other Sections and other Contract 

Documents for requirements for administrative submittals.  Such 
submittals include, but are not limited to, the following: 

 
1. Permits 
2. Applications for Payment 
3. Performance and Payment Bonds 
4. Insurance Certificates 
5. List of Subcontractors 
6. Licenses 

 
1.3 SUBMITTAL PROCEDURES 
 

A. Coordination:  Coordinate preparation and processing of submittals with 
performance of construction activities. Transmit each submittal sufficiently 
in advance of performance of related construction activities to avoid delay. 

 
1. Coordinate each submittal with fabrication, purchasing, testing, 

delivery, other submittals, inspections, and related activities that 
require sequential activity. 

 
2. Coordinate transmittal of different types of submittals for related 

elements of the Work so processing will not be delayed by the need 
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to review submittals concurrently for coordination.  The County 
reserves the right to withhold action on a submittal requiring 
coordination with other submittals until all related submittals are 
received. 

 
3. Processing:  To avoid the need to delay construction as a result of 

the time required to process submittals, allow sufficient time for 
submittal review, including time for re-submittals. Allow 2 weeks for 
initial review.  Allow additional time if the County must delay 
processing to permit coordination with subsequent submittals. 

 
a. If an intermediate submittal is necessary, process the same 

as the initial submittal. 
b. Allow 2 weeks for reprocessing each submittal. 
c. No extension of Contract Time will be authorized because of 

failure to transmit submittals to the County sufficiently in 
advance of the Work to permit processing. 
 

B. Submittal Preparation:  Place a permanent label or title block on each 
submittal for identification.  Indicate the name of the entity that prepared 
each submittal on the label or title block. 

 
1. Provide a space approximately 4 by 5 inches on the label or beside 

the title block on Shop Drawings to record the Contractor's review 
and approval markings and the action taken. 

 
2. Include the following information on the label for processing and 

recording action taken. 
 

 a. Project Name. 
 b. Date. 
 c. Name and Address of the Engineer. 
 d. Name and Address of the Contractor. 

 
C. Submittal Transmittal:  Package each submittal appropriately for 

transmittal and handling.  Four copies of each submittal (three hard copy 
and one digital) shall be transmitted. Transmit each submittal from the 
Contractor to the County, (copy Engineer) using a transmittal form.  The 
County will not accept submittals received from sources other than the 
Contractor.  Submittals must be approved by Contractor prior to review by 
County.  On the transmittal, record relevant information and requests for 
data.  On the form or on a separate sheet, record deviations from Contract 
Document requirements, including variations and limitations.  Include 
Contractor's certification that the information complies with Contract 
Document requirements on each submittal. 
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1.4 CONSTRUCTION SCHEDULE/DOCUMENTATION 
 

A. Bar-Chart Schedule: Prepare a fully developed, horizontal bar-chart-type, 
contractor’s construction schedule. Submit within 10 days of the issuance 
of the Notice to Proceed.  The contractor shall submit an updated 
schedule at least once per month, showing any schedule changes.  This 
may be requested up to three times per month by the County. Include 
dates of shop drawing submittals. 

 
B. Cost Correlation:  At the head of the schedule, provide a cost correlation 

line, indicating planned and actual costs. On the line, show dollar volume 
of Work performed as of the dates used for preparation of payment 
requests. 

 
C. Pre-Construction Site Conditions Photos/Video:  Contractor shall submit a 

DVD of photos and video of the site conditions prior to the performance of 
any work. 

 
D. Licenses:  All required licenses to perform work shall be submitted prior to 

the commencement of construction.   
 

1.5 DAILY CONSTRUCTION REPORTS 
 

Prepare a daily construction report recording the following information concerning 
events at the site, and submit duplicate copies to the County at weekly intervals 
including, but not limited to: 
 

1. Work performed. 
2. Approximate count of personnel at the site. 
3. Count and type of major equipment at the site. 
4. High and low temperatures, general weather conditions, including 

daily rainfall amount from gauge installed on site jointly recorded by 
contractor and county representative. 

5. Accidents and unusual events. 
6. Meetings and significant decisions. 
7. Stoppages, delays, shortages, and losses. 
8. Emergency procedures. 
9. Orders and requests of governing authorities. 
10. Change Orders received, implemented. 
11. Material Expenditures. 

 
1.6 SHOP DRAWINGS 
 

A. Submit shop drawings for structures unless FDOT approved structures are 
used.  

 
B. Shop Drawings – Including, but not limited to the following information: 
 



 
SUBMITTALS – 01300                                                               01/15 

- 4 - 

 1. Dimensions. 
2. Identification of products and materials included by sheet and detail 

number. 
 3. Compliance with specified standards. 
 

1.7 PRODUCT DATA 
 

Product Data - Include the following information: 
 

1. Manufacturer's printed recommendations. 
2. Compliance with trade association standards. 
3. Compliance with recognized testing agency standards. 
4. Application of testing agency labels and seals. 
 

1.8 SAMPLES 
 

Submit samples as specified in the technical specifications. 
 

1.9 QUALITY CONTROL (QC) / QUALITY ASSURANCE (QA) SUBMITTALS 
   

A. Submit the QC Plan to the County for approval within 21 calendar days 
after the Notice to Proceed. The County will review the QC Plan and 
respond to the Contractor within 21 calendar days of receipt. 

 
 If at any time the Contractor is not in compliance with the approved QC 

Plan, or a part thereof, affected portions of the plan will be disapproved. 
The contractor shall cease work in the affected operation(s) and submit a 
revision to the County. If the QC Plan, or a part thereof, must be revised, 
submit the revision to the County. The County will review the revision and 
respond within seven calendar days of receipt. 

 
 Continue to work on operations that are still in compliance with the 

approved sections of the QC Plan. 
 
B. Certifications:  Where other Sections of the Specifications require 

certification that a product, material, or installation complies with specified 
requirements, submit to the County a certification from the manufacturer 
certifying compliance with specified requirements. 

 
C. Inspection and Test Reports: Requirements for specific testing are 

included in the technical specifications. 
 

1. Submit to the County: Two (2) copies (one hard copy and one 
digital) of the inspection and test reports from a qualified, 
independent, geotechnical engineering testing agency, under the 
direction of a Professional Engineer, licensed in the State of 
Florida. 
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2. All testing required by the specifications or the County shall be at 
the contractors expense.  

 
3. No additional work within/upon the tested area shall proceed until 

submitted test results confirm compliance with specification 
requirements.  

  
4. Areas where submitted test results indicate non-compliance shall 

be removed, replaced, and retested.  Extents of area out of 
compliance shall be determined by testing at 25’ increments, in 
each direction within the construction area, until passing results are 
achieved.  

 
5. Variations from testing requirements and frequency of testing may 

be authorized by the County and will be documented in writing. 
 

1.10 ENGINEER'S ACTION 
 

Except for submittals for the record or information, where action and return is 
required, the County will review each submittal, mark to indicate action taken,  
return to contractor within the timeframe allotted herein. Compliance with 
specified characteristics is the Contractor's responsibility. 

 
PART 2 - PRODUCTS (Not Applicable) 
 
PART 3 - EXECUTION (Not Applicable) 
 
END OF SECTION 01300 
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SECTION 02230 - CLEARING & GRUBBING   
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and General Provisions of the Contract, including General and 
Supplementary Conditions shall apply to this Section. 

 
B. Florida Department of Transportation, Standard Specifications for Road 

and Bridge Construction, Section 110, Latest Edition.  
  

C. Emerald Coast Utility Authority (ECUA) Engineering Manual, Latest 
Edition. 

 
1.2 SUMMARY 
 

A. This Section includes, but is not limited to, the following: 
 

1. Protection of existing trees indicated to remain. 
2. Removal of trees and other vegetation. 
3. Clearing and grubbing. 
4. Removing above-grade improvements. 
5. Removing below-grade improvements. 

 
B. Extent of clearing & grubbing shall remain in County right-of-way, 

easements (temporary or permanent), or approved written work 
agreement areas, unless otherwise noted or instructed. 

 
1.3 PROJECT CONDITIONS 
            

Provide protection for all public land corners and monuments within the limits of 
construction. Any Monuments disturbed while performing the work will be 
replaced at the contractor’s expense. 

 
PART 2 - PRODUCTS (Not Applicable) 
 
PART 3 - EXECUTION 
 
3.1 SITE CLEARING 
 

A. General:  Remove trees, shrubs, grass, and other vegetation, 
improvements, or obstructions, as required, to permit installation of new 
construction. Remove similar items elsewhere on site or premises as 
specifically indicated.  Removal includes digging out and off-site disposal 
of stumps and roots. 

 
Carefully and cleanly cut minor roots and branches of trees indicated to 
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remain in a manner where such roots and branches obstruct installation of 
new construction. 

 
 B. Clearing and Grubbing:  Clear site of trees, shrubs, and other vegetation, 

except for those indicated to remain. 
 

1. Completely remove all stumps within the roadway.  Remove roots 
and other debris to a depth of 12” below the ground surface or 
finished grade, whichever is lower. 

 
2. Use only hand methods for grubbing inside drip line of trees 

Indicated to remain. 
 
3. Fill depressions caused by clearing and grubbing operations with 

satisfactory soil material, unless further excavation or earthwork is 
indicated in accordance with Section 2300. 

 
C. Removal of Improvements:  Remove existing above grade and below 

grade improvements as indicated and as necessary to facilitate new 
construction, and other work as indicated. 

 
3.2 DISPOSAL OF WASTE MATERIALS 
 

A. Burning:  Burning is not permitted on County property. Requests to burn 
will be considered on a case by case basis. If approved, Contractor is to 
acquire permits and provide copies to the County. 

 
B. Removal from County Property:  Remove waste materials and unsuitable 

or excess topsoil from County property, and dispose of off site in a legal 
manner. 

 
PART 4 - MEASUREMENT/PAYMENT 
 
4.1 METHOD OF MEASUREMENT 
 

A. Lump Sum Payment: When direct payment is provided in the Contract for 
the quantity to be paid for as the lump sum quantity cleared and grubbed, 
no additional measurements will be made. 

 
B. Payment By The Acre/Square Yard:  For areas of Clearing and Grubbing 

that are designated to be paid for separately by the acre or square yard, 
the quantity to be paid for will be determined by measurement of the areas 
shown on the plans or authorized by the County to be cleared and 
grubbed, and acceptably completed. 
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4.2 BASIS OF PAYMENT  
 

A. General:  Price and payment will be full compensation for all Clearing and 
Grubbing required for the roadway right-of-way and for lateral ditches, 
channel changes, or other outfall areas, and any other Clearing and 
Grubbing indicated, or required for the construction of the entire project, 
except for any areas designated to be paid for separately or to be 
specifically included in the costs of other work under the contract.  Price 
and payment, either lump sum or by the acre/square yard will be full 
compensation for all the work specified in this Section, including all 
necessary hauling, furnishing equipment, equipment operation, furnishing 
any areas required for disposal of debris, leveling of terrain and the 
landscaping work of trimming, etc., as specified herein. 

 
B. Lump Sum Payment:  Payment shall be made at the lump sum contract 

price for Clearing and Grubbing, lump sum. 
 
C. Payment:  Payment shall be made at the per unit contract price for 

Clearing and Grubbing, per acre or square yard. 
 
END OF SECTION 02230 
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SECTION 02300 - EARTHWORK 
 

PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, apply to this Section. 

 
B. Florida Department of Transportation, Standard Specifications for Road 

and Bridge Construction, Latest Edition.   
 
1.2 SUMMARY 
 

A. This Section includes preparing and grading for pavement, curb, 
subgrades, drainage features, and general site work.   

 
B. Related Sections:  The following Sections contain requirements that relate 

to this Section. 
 

1. Section 2230 "Clearing & Grubbing" for clearing, grubbing, and tree 
protection. 
 

2. Section 2600 “Stormwater System” for installation of stormwater 
systems. 

 
1.3 DEFINITIONS 
 

A. Excavation consists of the removal of material encountered to subgrade 
elevations and the reuse or disposal of materials removed. 

 
B. Subgrade:  The uppermost surface of an excavation or the top surface of 

a fill or backfill immediately below subbase, base, drainage fill, or topsoil 
materials. 

 
C. Borrow:  Soil material obtained off-site when sufficient approved soil 

material is not available from on-site excavations. 
 

D. Subbase Course:  The layer placed between the subgrade and base 
course in a paving system. 

 
E. Base Course:  The layer placed immediately beneath the surface 

pavement in a paving system. 
 
F. Unauthorized excavation consists of removing materials beyond indicated 

subgrade elevations or dimensions without direction by the County.  
Unauthorized excavation, as well as remedial work directed by the 
Engineer, shall be at the Contractor's expense. 



 
 

 
EARTHWORK – 02300                                 01/15 

- 2 - 

G. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, 
curbs, mechanical and electrical appurtenances, or other man-made 
stationary features constructed above or below ground surface. 

 
H. Utilities include on-site above ground utilities, overhead utilities and 

underground utilities including: pipes, conduits, ducts, and cables, as well 
as related appurtenances and underground services within building lines. 

 
I. Unsuitable Material:  Any material such as muck, wood, rock, peat, 

garbage, non-compactable soils in dry condition, and any other material 
that is considered by the County Engineer to be unsuitable. 

 
J. Topsoil: Topsoil is defined as the surface layer of soil found normally to a 

depth of at least 4 to 8 inches that typically contains organic materials.  
Satisfactory topsoil is reasonably free of roots, clay lumps, stones, other 
objects over 2 inches in diameter, and any other objectionable or 
deleterious material. 

 
1.4 SUBMITTALS 
 

A. General:  Submit the following in accordance with Section 1300, 
"Submittals.” 

 
B. Product Data and Samples of the following: 

 
1. 1-lb representative samples of each proposed fill and backfill soil 

material from borrow sources as selected by the County. 
 

2. 12-by-12-inch sample of filter fabric. 
 

3. Representative samples of the proposed base and sub-base 
materials. 

 
C. Test Reports:  In addition to test reports required under field quality 

control, submit the original directly to the County from the testing services, 
with a copy to the Contractor: 

 
1. Laboratory analysis as specified in 1.1 (Related Documents) of 

each soil material proposed for fill and backfill from borrow sources. 
 

2. One optimum moisture-maximum density curve for each soil 
material. 

 
3. Report of actual unconfined compressive strength and/or results of 

bearing tests of each stratum tested. 
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1.5 QUALITY CONTROL / QUALITY ASSURANCE 
 

A. Codes and Standards: Perform earthwork complying with all requirements 
of authorities having jurisdiction.  

 
B. Testing and Inspection Service:  A qualified independent geotechnical 

engineering testing agency, under the direction of a Professional 
Engineer, licensed in the State of Florida to classify, perform soil tests, 
and provide inspection services for quality control.  All proposed borrow 
soils will require the testing agency to verify that soils comply with 
specified requirements and to perform required field and laboratory 
testing.  Contractor shall replace materials removed for testing purposes.  
Should any work or materials fail to meet the requirements set forth in the 
plans and specifications, contractor shall reimburse for additional and re-
testing. 

 
1.6 PROJECT CONDITIONS 
 

A. Site Information:  Data in the subsurface investigation Report, if available, 
is used for the basis of the design and is available to the contractor for 
information only.  Conditions are not intended as representations or 
warranties of accuracy or continuity between soil borings. The County will 
not be responsible for interpretations or conclusions drawn from this data 
by the Contractor.

 
B. Existing Utilities: After location of utilities by the appropriate utility 

company, it is the Contractor's responsibility to protect all such utility lines, 
including service lines and appurtenances, and to replace at his own 
expense any that may be damaged by the Contractor's equipment or 
forces during construction of the Project. 

 
1. Provide a minimum of 48-hours notice to the County and receive 

written notice to proceed before interrupting any utility. 
 

2. The contractor is responsible for contacting all utility companies to 
verify locations of all existing utilities, utility-related obstructions, or 
utility relocations that he may encounter during construction. 
 

3. Adequate provision shall be made for the flow of existing sewers, 
drains, and water courses encountered during construction, and 
structures which may be disturbed shall be satisfactorily restored by 
the Contractor at his expense. 

 
C. Should uncharted, or incorrectly charted, piping or other utilities be 

encountered during the course of the work, consult the County 
immediately for directions.  Cooperate with the County and utility 
companies in keeping respective services and facilities in operation.   
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PART 2 - PRODUCTS 
 
2.1 SOIL MATERIALS 
 

A.  General:  Soils used as fill shall be clean sands, similar to existing site 
soil, with less than 5% passing the number 200 sieve when existing 
subgrade conditions are considered wet as per the County.  Soils as 
described above with less than 15% passing the number 200 sieve and 
meeting the requirements of Section 902-6 of the FDOT Specifications 
may be used when existing subgrade conditions are considered dry as per 
the County. The sand shall have a maximum dry density of at least 100 
pounds per cubic foot, according to the Standard Proctor compaction test, 
AASHTO T-99, ASTM D698.  Provide approved borrow soil materials from 
off-site when sufficient satisfactory soil materials are not available from on-
site excavations. 

 
If the Contractor elects to import any materials, then he will do so only with 
the approval of the County  and at his own expense, unless separate 
payments for such items are called for in these specifications. Provide 
laboratory certification that soils meet requirements of specifications. 

 
B.   Sub-Base Material:  Naturally or artificially graded mixture of natural or 

crushed gravel, crushed stone, or sand. The material shall be stabilized in 
accordance with FDOT Standard Specification Section 160-5.4.  ASTM D 
2940, with at least 95 percent passing a 1-1/2-inch sieve, and not more 
than 8 percent passing a No. 200 sieve. 

 
PART 3 - EXECUTION 
 
3.1 DEWATERING 
 

A. Prevent surface water and subsurface or groundwater from entering 
excavations, from ponding on sub-grades in work areas, and from flooding 
project site and surrounding area. 

 
B. Protect subgrades and foundation soils from softening and damage by 

rain or water accumulation. 
 

C. The Contractor shall prevent the accumulation of water in excavated 
areas, and shall remove, by pumping or other means, any water that 
accumulates in the excavation.  The Contractor shall prevent the 
accumulation of water in both structural and trench excavations and shall 
remove, by well point system or by other means, water which 
accumulates.  The Contractor shall provide, install and operate a suitable 
and satisfactory dewatering system, when needed to dry sub-grades or 
other work areas. The Contractor shall comply with the latest testing 
requirements as set forth by the applicable regulatory agency. At a 
minimum, the contractor shall test once prior to dewatering, once within 
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the first week of dewatering, and once every thirty (30) days while 
dewatering. 

 
D. Establish and maintain temporary drainage ditches and other diversions 

outside excavation limits to convey rainwater and water removed from 
excavations to collection or runoff areas.  Do not use trench excavations 
as temporary drainage ditches.  Discharged water shall be clean, not silt 
or sediment laden, prior to discharge to untreated system and/or waters of 
the State. 

 
3.2 EXCAVATION 
 

A. Explosives:  Not permitted. 
 
B. Strip topsoil and significant root systems to whatever depths encountered 

in a manner to prevent intermingling with underlying subsoil or other 
objectionable material.  Remove heavy growths of grass from areas 
before stripping.  Where existing trees are indicated to remain, leave 
existing topsoil in place within drip lines to prevent damage to root 
systems. 

 
3.3 STABILITY OF EXCAVATIONS 
 

A. Comply with local codes, ordinances, and requirements of authorities 
having jurisdiction to maintain stable excavations. 

 
B. All excavation work shall conform to all applicable OSHA Publications, 

Latest Editions. The Contractor's method of providing protective support to 
prevent cave-ins shall conform to OSHA requirements.  Slope 
excavations, shoring, and trench box usage in the field must be based on 
tabulated data and designed by the Contractor. The contractor is solely 
responsible for job site safety and shall not be compensated for required 
safety equipment/devices. 

 
3.4 EXCAVATION FOR STRUCTURES 
 

Excavate to indicated elevations and dimensions within a tolerance of plus 
or minus 0.10 foot.  Extend excavations a sufficient distance from 
structures for placing and removing concrete formwork, maintaining a safe 
slope, installing services and other construction, and for inspections. 

 
A. Footings and Foundations:  Excavate by hand to final grade just before 

placing concrete reinforcement.  Trim bottoms to required lines and 
grades to leave solid base to receive other work. 

 
B. Pile Foundations:  After piles have been installed, remove loose and 

displaced material.  Excavate to final grade, leaving solid base to receive 
concrete pile caps. 



 
 

 
EARTHWORK – 02300                                 01/15 

- 6 - 

 
C. Excavation for Underground Tanks, Basins, and Mechanical or Electrical 

Appurtenances:  Excavate to elevations and dimensions indicated within a 
tolerance of plus or minus 0.10 foot.   

 
3.5 EXCAVATION FOR WALKS AND PAVEMENTS 
 
 Excavate surfaces under walks and pavements to indicated cross sections, 

elevations, and grades. Consider Dewatering and other sections as applicable. 
 
3.6 EXCAVATION FOR STORMWATER SYSTEMS 
 
 Excavate and compact the backfill of trenches to the densities specified for 

embankment or subgrade, as applicable, and in accordance with the requirements 
of Section 2600. Consider Dewatering and other sections as applicable. 

 
3.7 STORAGE OF SOIL MATERIALS 
   

Stockpile excavated materials acceptable for backfill, fill soil, and topsoil 
materials, including acceptable borrow materials. Stockpile soil materials without 
intermixing. Stockpiles shall be placed, graded, and shaped to drain surface 
water and prevent erosion.  Cover to prevent wind-blown dust and/or erosion.  
Stockpile soil materials away from edge of excavations.  Do not store within drip 
line of remaining trees. 

 
3.8 BACKFILL 
 

A. Backfill excavations promptly, but not before completing the following: 
 

1. Acceptance of construction below finish grade including, where 
applicable, filter fabric installation and gravel bedding. 

 
2. Surveying locations of underground utilities for record documents. 
 
3. Testing, inspecting, and approval of underground utilities. 

 
4. Removal of trash and debris from excavation. 

 
5. Removal of temporary shoring, bracing, and sheeting unless 

specified to remain. 
 

B. No backfill material shall be placed, spread or rolled during unfavorable 
weather conditions.  When the work is interrupted by heavy rain, backfill 
operations shall not be resumed until the moisture content of the fill is as 
previously specified to achieve proper compaction. 

 
3.9  FILL 
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A. Preparation:  Remove vegetation, topsoil, debris, wet and unsatisfactory 
soil materials, obstructions, and deleterious materials from ground surface 
prior to placing fills.  Plow strip, or break up sloped surfaces steeper than 
1 vertical to 4 horizontal so fill material will bond with existing surface.  In 
order to insure proper bond and prevent slipping between the original 
ground and fill, the surface of the original ground shall be scarified to a 
depth of at least three inches.  Each layer of fill material shall be 
compacted until the required density is achieved, and the density achieved 
should be verified in accordance with specifications using in-place density 
testing. 

 
B. When subgrade or existing ground surface is to receive fill and has a 

density less than that required for fill, break up ground surface to depth 
required, pulverize, moisture condition or aerate soil and re-compact to 
required density. 

 
C. Place fill material in layers to required elevations for each location listed 

below. 
 

1. Under grass, subbase or base material, use satisfactory excavated 
or borrow soil material. 

 
2. Under walks and pavements, curbs, steps, ramps, building slabs, 

footings and foundations use subbase and/or base material. 
 
3.10 MOISTURE CONTROL 

 
A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill 

layer before compaction to within 2 percent of optimum moisture content. 
 
B. Do not place backfill or fill material on surfaces that contain excessive 

moisture. 
 
C. Remove and replace, or scarify and air-dry satisfactory soil material that is 

too wet to compact to specified density.  Stockpile or spread and dry 
removed wet satisfactory soil material. 

 
3.11 COMPACTION 
 

A. Place backfill and fill materials in layers or lifts not more than 12 inches in 
loose depth for material compacted by heavy compaction equipment, and 
not more than 8 inches in loose depth for material compacted by 
hand-operated tampers.   

 
B. Place backfill and fill materials evenly on all sides of structures to required 

elevations.  Place backfill and fill uniformly along the full length of each 
structure. 
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C. Percentage of Maximum Dry Density Requirements:  Compact soil to not 
less than the following percentages of maximum dry density according to 
ASTM Modified Proctor): 
1. Under structures, building slabs, steps, and pavements, compact 

each layer of backfill or fill material at a minimum of 98% Modified 
Proctor of the material’s maximum dry density.  

 
2. Under lawn or unpaved areas, compact each layer of backfill or fill 

material at 95% Modified Proctor maximum dry density. 
 

3.12 GRADING 
 

A. General:  Uniformly grade areas to a smooth surface, free from irregular 
surface changes.  Comply with compaction requirements and grade to 
cross sections, lines, and elevations indicated. 

 
1. Provide a smooth transition between existing adjacent grades and 

new grades. 
 
2. Cut out soft spots, fill low spots, and trim high spots to conform to 

required surface tolerances. 
 

B. Site Grading:  Slope grades to direct water away from buildings and to 
prevent ponding.  Finish subgrades to required elevations within the 
following tolerances: 
 
1. Lawn or Unpaved Areas:  Plus or minus 0.10 foot. 
 
2. Walks:  Plus or minus 0.10 foot. 

 
3.  Pavements:  Plus or minus ½ inch. 

 
3.13 STABILIZED SUBGRADE 
 

A. For stabilized subgrade the type of materials, commercial or local, is at the 
Contractor's option and no separate payment for stabilizing materials will 
be made (other than as may be paid for as borrow). 

 
B. When stabilizing is designated as Type B, compliance with the bearing 

value requirements will be determined by the Limerock Bearing Ratio 
Method.  Minimum LBR shall be 40. 

 
C. It is the Contractor's responsibility that the finished roadbed section meets 

the bearing value requirements, regardless of the quantity of stabilizing 
materials necessary to be added.  Also, full payment will be made for any 
areas where the existing subgrade materials meet the design bearing 
value requirements without the addition of stabilizing additives, as well as 
areas where the Contractor may elect to place select high-bearing 
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materials from other sources, within the limits of the stabilizing. 
 
 
D. After the roadbed grading operations have been substantially completed, 

the Contractor shall make his own determination as to the quantity (if any) 
of stabilizing material, of the type selected by him, necessary for 
compliance with the bearing value requirements.  The contractor shall 
notify the Engineer of the approximate quantity to be added, and the 
spreading and mixing-in of such quantity of materials shall meet the 
approval of the County as to uniformity and effectiveness.   

 
3.14 FIELD QUALITY CONTROL 
 

A. Testing Agency Services:  Allow testing agency to inspect and test each 
subgrade and each fill or backfill layer.  Do not proceed until test results 
for previously completed work verify compliance with requirements. 

 
1. Perform field in-place density tests according to ASTM D 1556 

(sand cone method), ASTM D 2167 (rubber balloon method), 
ASTM D 293 (drive cylinder method), or ASTM D 2922 (nuclear 
method), as applicable. 
 
a. Field in-place density tests may also be performed by the 

nuclear method according to ASTM D 2922, provided that 
calibration curves are periodically checked and adjusted to 
correlate to tests performed using ASTM D 1556.  With each 
density calibration check, check the calibration curves 
furnished with the speedy moisture meter according to 
ASTM D 3017. 
 

b. When field in-place density tests are performed using 
nuclear methods, make calibration checks of both density 
and speedy moisture meter at beginning of work, on each 
different type of material encountered, and at intervals as 
directed by the Engineer. 
 

2. Paved Areas:  Make at least one field density test of subgrade, 
base, and each compacted fill layer for every 300 linear feet of 
roadway or equivalent area, but in no case less than two tests.  
Tests shall be staggered to ensure representative sampling. 

 
3. Unpaved Areas:  Make at least one field density test of each 

compacted fill layer or subgrade for every 1000 square yards of 
area, but in no case less than two tests. 

 
4. Other tests may be required at County’s discretion. 
 

B. If, in the opinion of the County, based on testing service reports and 
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inspection or the Engineer’s observations, subgrades, fills, or backfills are 
below specified density, scarify and moisten or aerate as needed, or 
remove and replace soil to the depth required, re-compact, and re-test 
until required density is obtained at no additional expense. 

 
3.15 REPAIR & CORRECTIONS  
 

A. Protecting Graded Areas:  Protect newly graded areas from traffic and 
erosion.  Keep free of trash and debris.  Repair and re-establish grades to 
specified tolerances where completed or partially completed surfaces 
become eroded, rutted, settled, or lose compaction due to subsequent 
construction operations or weather conditions.  Scarify or remove and 
replace material to depth directed by the Engineer; reshape and re-
compact at optimum moisture content to the required density. 

 
B. Settling:  Where settling occurs, remove finished surfacing, backfill with 

additional approved material, compact, and reconstruct surfacing.  
Restore appearance, quality, and condition of finished surfacing to match 
adjacent work, and eliminate evidence of restoration to the greatest extent 
possible. 

 
C. When traffic must cross open trenches, the contractor shall provide 

suitable bridge of graded aggregate base or temporary asphalt paving as 
directed by County at no additional expense. (See Section 4060 for 
additional requirements.) 

 
D. Erosion Control:  The Contractor shall be responsible for the prevention of 

erosion from the site and for maintaining filled and graded surfaces for the 
duration of the project.  This includes, but is not limited to, the erection of a 
silt fence and hay bale barricade as per Florida Stormwater Erosion and 
Sedimentation Control Inspector’s Manual and/or as shown in the 
construction plans.  The Contractor shall take whatever steps necessary 
to prevent erosion and sedimentation, and will be responsible for any 
damages which might occur to down-land properties as a result of run-off 
from the site during sitework construction at no additional cost.  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. 

 
3.16 DISPOSAL OF SURPLUS AND WASTE MATERIALS 
 

Surplus excavated material becomes the property of the Contractor unless 
otherwise noted.  Waste materials, including unsatisfactory soils, trash and 
debris shall be removed and legally disposed of, off the Owner’s property. 

 
3.17 CLEAN-UP AND FINAL INSPECTION 

 
Before final inspection and acceptance the Contractor shall clean ditches, shape 
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shoulders and restore all disturbed areas, including street crossings, grass plots, 
re-grassing if necessary, to as good a condition as existed before work started.  

 
PART 4 - MEASUREMENT/PAYMENT 
 
4.1 METHOD OF MEASUREMENT 
 
 A. Excavation:  When payment for excavation is on a volumetric basis, the 

quantity to be paid for will be the volume, in cubic yards, calculated by the 
method of average end areas according to the survey and plans.  If actual 
quantities vary in field, contractor shall communicate with Engineer and/or 
County to request additional payment.  The measurement will include the 
net volume of material between the original ground surface and the 
surface of completed earthwork according to the survey and plans.  If 
actual quantities vary in field, contractor shall communicate with the 
County to request additional payment.  Excavation for swales and 
channels will be included in the total quantity for Excavation.  Subsoil 
Excavation will be measured to the lines and grades indicated on the 
plans or as approved by the County.  Backfill material shall either include 
normal excavation material from within project limits or borrow material 
supplied by the Contractor. 

 
B. Embankment:  Quantities for Embankment will be calculated by the 

method of average end or square yard areas, and will include material 
placed above the original ground line, within the lines and grades 
indicated on the plans or as directed by the County. 

 
C. Calcium Chloride for Dust Control:  The quantity to be paid for will be the 

weight, in tons, of calcium chloride authorized and acceptably spread on 
the road, within the limits specified by the County. The quantity will be 
determined from scales, certified freight bills, or other sources, the 
accuracy of which can be authenticated. 

 
4.2 BASIS OF PAYMENT  
 

A. General:  Prices and payments for the various work items included in this 
section will be full compensation for all work described herein, including 
excavating, dewatering, dredging, hauling, placing, and compacting.  
Separate pay items will be provided for all devices required to maintain 
control of erosion according to plans and NPDES permit.  Additional 
devices shall be no additional cost. 

 
B. Excavation:  Unit prices will be established for required cubic yard 

volumes of Regular Excavation, Subsoil Excavation, and Borrow 
Excavation as necessary.  When subsoil excavation is required to a depth 
greater than plans and specifications require, and additional excavation is 
not due to unsuitable, a change order will be required to establish a new 
quantity utilizing the current unit price. 
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C. Embankment:  Payment shall be made at the unit contract price for 

Embankment, cubic yard or square yard, in place, according to plans. 
D. Calcium Chloride for Dust Control:  Price and payment will be full 

compensation for all work and materials specified for this item, including 
specifically all required shaping and maintenance of the treated area and 
all water furnished and applied to the area. 

 
E. Dewatering:  The contractor shall include the cost of dewatering in the unit 

price bid for the stormwater pipe if there is not a specific line item used in 
the contract. 

 
END OF SECTION 02300 
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SECTION 02320 - UNDERDRAIN AND EXFILTRATION TRENCH 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

 A. Drawing and general provisions of Contract, including General and 
Supplementary Conditions and other Specification Sections, apply to work 
of this Section. 

 
B. Florida Department of Transportation, Standard Specifications for Road 

and Bridge Construction, Section 440, and Design Standards, Latest 
Edition. 

  
1.2 DESCRIPTION OF WORK  
 
 This section shall cover the work of furnishing pipe for underdrain and exfiltration 

trenches, the type and size shown on the plans or in the proposal in accordance 
with the requirements of these specifications, and installing such pipe at the 
locations shown on the plans or designed by the County in substantial conformity 
with the established lines, trench widths, filter media, and grades.  The work shall 
include furnishing and construction of such joints and connections to other pipes 
as may be required to complete the work, as shown on the plans or directed, 
together with the specified trench, filter media, and filter fabric materials. Filter 
media may be sand, gravel, gravel pack, and/or a combination thereof. 

 
PART 2 - PRODUCTS 
 

A. Underdrain Pipe: Underdrain pipe shall conform to the requirements of 
Florida Department of Transportation Standard Specification 948-2, Latest 
Edition.  The perforations shall meet the requirements for perforations as 
specified in AASHTO M294.  Pipe shall be perforated polyethylene ADS 
N-12 or approved equal. 

 
B. Filter Aggregate shall be clean, washed gravel free of organic material and 

fines with minimum 33% percent voids. Aggregate shall be at least FDOT 
stone or equivalent. 

 
C. Filter Fabric shall be Terratex EP (Woven) or approved equal meeting the 

requirements of FDOT Specification Section 985. 
 
D. Filter sand shall be clean sand, free of organic materials and fines, with an 

effective grains size of 0.20 to 0.55 mm, uniformity coefficient of 1.5 to 4.0, 
a K value (recommended design permeability) not to exceed 2.5 ft/hr, and 
the contractor shall provide a grain-size analysis to the County for the 
project. 
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PART 3 - EXECUTION 
 

3.1 STANDARD INSTALLATION: 
 

A. Trenches shall be excavated to the dimensions shown on the plans or as 
directed.  A bedding layer of filter aggregate or filter sand of the size 
shown on the plans shall be placed in the bottom of the filter fabric lined 
trench for its full width and length and compacted as directed. 

 
B. Subdrainage pipe of the type and size specified shall be embedded firmly 

in the bedding material.  All pipe sections shall be securely joined with the 
appropriate coupling fittings or bands as per manufacturer’s specifications.   

 
C. After the pipe installation has been inspected and approved, the specified 

filter aggregate, gravel pack, and/or filter sand shall be placed as shown 
on the drawings and filter fabric wrapped around the filter media with a 
minimum overlap (as required) on top. Install wire mesh at opening/outfall. 
Care shall be taken not to displace the pipe.  

 
D. The Contractor shall take every precaution to prevent the entrance of soil 

and sediments into the filter bed during construction, which would sacrifice 
the integrity of the   filter fabric and aggregate installed. Stormwater runoff 
and sedimentation controls to be provided so as to protect the underdrain 
or exfiltration trench system. 

 
E. Installation of the corrugated polyethylene pipe shall be in accordance with 

the ASTM D-2321 Latest Revision.  
 
F. Gravel packs shall be installed around the filter-drain underdrain pipe an 

average thickness of at least six inches from the underdrain pipe for all 
underdrain systems located within pond bottoms and pond banks. The 
minimum separation between the gravel pack and the top of the filter bed 
shall be two feet. A permeable filter fabric shall be wrapped around the 
gravel pack.  

 
G. Cleanouts or inspection boxes shall be installed, at minimum, every 400 

feet or as specified by plan, at every directional change or bend, and at 
the beginning (upstream) and at the terminus (downstream) of the 
underdrain pipes or exfiltration trench systems.  
 

H. Cleanouts shall have vertical portions non-perforated, include water-tight 
caps, and shall incorporate fittings (wye fittings or elbow bends) that have 
an angle no less than 45 degrees.    
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PART 4 – MEASUREMENT/PAYMENT 
 
4.1 METHOD OF MEASUREMENT 
 
 The quantities to be paid for will be the length, in feet, of underdrain, which 

include trench filter fabric, measured in place, along the centerline and gradient 
of the underdrain, completed and accepted.  The quantities to be paid for will be 
the length, in feet, of outlet pipe measured in place, along the centerline and 
gradient of the outlet pipe, completed and accepted.  The quantity of underdrain 
inspection boxes and cleanouts to be paid for will be the number completed and 
accepted. When payment for gravel or sand filter media is on a volumetric basis, 
the quantity to be paid for will be the volume, in cubic yards, calculated based 
upon the length, width, and depth of the underdrain or exfiltration trench 
dimensions, minus the pipe volume, as shown on the plans, unless the filter 
media is specified as a bid item included in the costs of the underdrain or 
exfiltration system.   

 
4.2 BASIS OF PAYMENT 
 

Prices and payment for this item shall include all labor, equipment and materials 
necessary to complete the work in accordance with the plans and specifications.  
Materials covered under this pay item include but are not limited to: pipe 
including fittings, filter fabric, filter media, filter sand, filter aggregate, cleanout 
structures and inspections boxes. Payment shall be made for the underdrain or 
exfiltration pipe based upon the length of pipe. Unit prices will be established for 
the number of cleanouts structures and inspection boxes, unless otherwise 
specified as a bid item included in the under underdrain or exfiltration trench 
system. Unit prices will also be established for required cubic yard volume of 
gravel or sand filter media based upon the length, width, and depth of the 
underdrain or exfiltration trench, minus the pipe volume, as shown on the plans, 
unless otherwise specified as a lump sum bid item included in the costs of the 
underdrain or exfiltration trench system. No additional payment will be made for 
filter media overages larger than the specified plan volume. No additional 
payment will be made for excavation of the trench or lining the trench with filter 
fabric. No additional payment will be made for underdrain pipe with a sock filter 
fabric.    

 
END OF SECTION 02320 
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SECTION 02340 - RIPRAP 
 

PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

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

 
B. Florida Department of Transportation, Standard Specifications for Road 

and Bridge Construction, Section 530, and Design Standard Index 281, 
Latest Edition. 

 
1.2 DESCRIPTION OF WORK 
 

This section shall cover the work of furnishing and constructing the Riprap which 
shall consist of a protective course of stone or other approved materials on 
embankment slopes, in channels, or other work as shown on the plans or 
directed, with or without a Filter Blanket, all in accordance with these 
Specifications and in conformity with the lines and grades noted in the plan 
details. 

 
PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 

Rubble\Stone Riprap shall comply with Florida Department of Transportation 
Standard Specification 530-2.2 

 
A. Banks and shore protection shall comply with Florida Department of 

Transportation Standard Specification 530-2.2.1.  
    
B. Ditch lining shall comply with Florida Department of Transportation 

Standard Specification 530-2.2.2. 
 
C. Broken stone and broken concrete shall comply with Florida Department 

of Transportation Standard Specification 530-2.2.3. 
 
D. Geotextile fabric shall comply with Florida Department of Transportation 

Standard Specification 514 and Florida Department of Transportation 
Design Standards, Index No. 199 according to its application. 

 
E. Bedding stone shall comply with Florida Department of Transportation 

Standard Specification 530-2.3. 
 
F. Sand/Cement Riprap: Materials and placement shall comply with Florida 

Department of Transportation Standard Specification 530-2.1. 
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PART 3 - EXECUTION 
 
3.1 EXECUTION 
 

A. Construction Requirements: 
 

General:  All slopes to be treated with riprap shall be trimmed to the lines 
and grades indicated by the plans or directed, such that the plan grades 
are the top of the placed riprap, unless otherwise noted.  Loose material 
shall be compacted by methods approved by the Engineer or removed. 

 
Slopes which require a filter blanket under the riprap shall, in addition to 
the above, be prepared as noted below. 

 
1. Placement of any riprap on a filter blanket shall be by such means 

that will not damage or destroy the blanket.  Any damage to the 
blanket shall be repaired without additional compensation. 

 
2. Unless directed otherwise by the Engineer or shown by plan 

details, all outer edges and the top of riprap where the riprap 
terminates shall be formed so that the surface of the riprap will be 
embedded and even with the surface of the ground and/or slope. 

 
3. All riprap construction shall begin at the bottom of the slope and 

progress upward. 
 
4. Filter Blanket:  Unless otherwise specified by the plans or ordered 

in writing, a fabric blanket will not be allowed for soils with 85% by 
weight passing the No. 200 sieve (U.S. Std.) 

 
5. The bedding stone shall be constructed in accordance with Florida 

Department of Transportation Specification 530-3.3.  
 
6. Foundation Preparation:  Areas on which filter fabrics are to be 

placed shall be uniformly trimmed and dressed to conform to cross-
sections shown by the plans.  

 
 B. Plastic Filter Fabric (Geotextile):  
 

Plastic filter fabric shall be placed in the manner and at the locations 
shown in the plans or as directed by the Engineer.  At the time of 
installation, fabric shall be rejected if it has defects, rips, holes, flaws, 
deterioration or damage incurred during manufacturer, transportation or 
storage.  The fabric shall be placed with the long dimension parallel to the 
centerline of the channel or shoreline unless otherwise directed by the 
Engineer, and shall be laid smooth and free of tension, stress, folds, 
wrinkles or creases.  The strips shall be placed to provide a minimum 
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width of 24 inches of overlap for each joint with the upstream strip of fabric 
overlapping the downstream strip.  Overlap joints and seams shall be 
measured as a single layer of cloth.  Securing pins with washers shall be 
inserted through both strips of overlapped cloth as recommended by the 
manufacturer, but no greater than the following intervals along a line 
through the midpoint of the overlap. 

 
Pin Spacing  Slope 

 
2 ft.   Steeper than 3:1 
3 ft.   3:1 to 4:1 
5 ft.   Flatter than 4:1 
 
The fabric shall be turned down and buried two feet at all exterior limits 
except where a stone-filled key is provided below natural ground. 
 
Additional pins regardless of location shall be installed as necessary to 
prevent any slippage of the filter fabric.  Overlaps in the fabric shall be 
placed so that any upstream strip of fabric will overlap the downstream 
strip.  Should the Engineer direct that the fabric be placed with the long 
dimension perpendicular to the centerline of the channel or shoreline, the 
lower strip of fabric shall underlap the next higher strip.  Each securing pin 
shall be pushed through the fabric until the washer bears against the 
fabric and secures it firmly to the foundation.  The fabric shall be protected 
at all times during construction from contamination by surface runoff and 
any fabric so contaminated shall be removed and replaced with 
uncontaminated fabric.  Any damage to the fabric during its installation or 
during placement of riprap shall be replaced by the Contractor.  The work 
shall be scheduled so that the manufacturer’s recommendation for UV 
exposure is not exceeded or  5 days does not expire between placement 
of the fabric and the covering of the fabric with riprap, whichever is less. 

 
3.2 STONE AND CONCRETE RUBBLE RIPRAP 
 

General:  Unless otherwise shown by plan details or directed, stone or concrete 
shall not be placed on slopes steeper than the natural angle of repose of the 
riprap material. 
 
Placement of stone or concrete may, unless otherwise noted hereinafter, be 
placed by methods and equipment suitable for the purpose of placing the riprap 
in accordance with the requirements for the class riprap involved without 
damaging any existing facility or construction material. 

 
The stone or concrete shall be placed in such a manner as to produce a 
reasonably well graded mass of rock with the minimum practical percentage of 
voids.  Stone or concrete shall be laid with close broken joints and resting on the 
embankment slope.  The top of the riprap shall be constructed to the lines, 
grades and thickness shown by the plans or as directed. Riprap shall be placed 
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to its full course thickness in one operation and in such a manner as to avoid 
displacing or damaging the filter blanket material.  The larger stone or concrete 
shall be well distributed and the entire mass of stone or concrete, in their final 
position, shall conform to a reasonable uniform gradation.  The finished riprap 
shall be free from objectionable pockets of small stone or concrete and clusters 
of larger stone or concrete.  Open joints shall be filled with spalls, or small stone 
or concrete in such manner that all stone or concrete are tightly wedged or 
keyed.  Placing riprap by dumping into chutes or by other methods likely to cause 
segregation of sizes will not be permitted.  The desired distribution of the various 
sizes of stone or concrete throughout the mass shall be obtained by selective 
loading of the material at the source, by controlled dumping of successive loads 
during final placing, or by other methods of placement which will produce the 
specified results.  The individual pieces of stone or concrete in each horizontal 
course shall be laid so that they will not break away from embankment.  
Rearranging of individual stone or concrete by mechanical equipment, or by 
hand, will be required to the extent necessary to obtain a reasonably well graded 
distribution of stone or concrete as specified above. 

 
3.3 SAND/CEMENT RIPRAP 
 

A. Placing: Immediately following mixing, the mixture shall be placed in the 
bags, tied (so that when laid in position, they will flatten out and give a 
thickness of not less than six inches) and placed flat on the area designed.  
Use only one type of bag per structure.  Bags shall be layered and 
wedged against each other to form closed joints, with tied ends of sacks 
all laid in the same direction.  Sacks ripped or torn in placing shall be 
removed and replaced with sound, unbroken sacks.  When required to be 
placed under water, special care shall be taken to see that bags are 
closely jointed to give the same tight joints as required on dry slopes.  
After the riprap is placed, it shall be sprinkled with water as directed and 
kept damp for not less than three days. No sand/cement riprap shall be 
mixed in freezing weather. 

 
B. Grouting:  Immediately after watering, all openings between sacks shall be 

filled with dry grout composed of one part Portland cement and five parts 
sand. 

 
C. Pinned/Staked Bags: Bags shall be pinned/staked when called for on 

drawings. 
 
3.4 CLEAN UP 
 

Before final inspection and acceptance, the Contractor shall remove all excess 
material from site and restore all disturbed areas to as good a condition as 
existed before work started. 
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3.5 MAINTENANCE 
 

The Contractor shall maintain all riprap until the contract work is accepted, and 
shall replace, without additional compensation, any damaged or missing riprap. 
 

PART 4 – MEASUREMENT/PAYMENT 
 
4.1 METHOD OF MEASUREMENT 
 

A. Sand-Cement:  The quantity to be paid for will be the volume, in cubic 
yards, of sand actually used in the sand cement mixture and grout, 
satisfactorily placed and accepted. If sand is proportioned by volume, the 
sand will be measured loose in an approved measure prior to mixing with 
cement. If sand cement is proportioned by weight, approved scales will be 
used for this purpose and the volume will be calculated using a standard 
conversion factor for sand of 85lbs. /cubic feet. No adjustment of batch 
weights to allow for varying moisture content of the sand will be made. 

 
B. Stone/Concrete Rubble and Bedding Stone:  The quantities to be paid for 

will be, as per plans/bid schedule, and either by the weight in tons in 
surface dry natural state; by railroad scales, truck scales, or barge 
displacement, or by square yards (according to plan thickness.) The 
Contractor shall determine the weights as follows: 

 
1. Railroad Weights: The Contractor shall weight railroad cars on 

railroad scales, before and after loading or before and after 
unloading. If weighed by other than the Engineer, a certified 
statement of weights will be required. Certificates of weight, 
furnished by the railroad company, will be accepted without further 
certification. 

 
2. Truck Weights:  The Contractor shall weigh trucks on certified 

scales, loaded and empty, as prescribed above for railroad weights. 
The Contractor shall weigh trucks in presence of the Engineer, or 
furnish certificates of weights. 
 

3. Barge Displacement:  The Engineer will measure each barge. The 
Contractor shall fit each barge with gauges graduated in tenths of a 
foot increment. The Contractor shall locate a gauge at each corner 
of the barge near the lower end of the rake. The Contractor shall 
furnish additional gauges amidships, if the Engineer deems 
necessary. The Engineer will review and check all computed 
weights. Weight certificates may be submitted. 

 
4. In Place Measurement:  The Contractor shall measure surface area 

(in square yards) of area riprap has been placed. 
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4.2 BASIS OF PAYMENT 
 
A. Sand-Cement: Price and payment will be full compensation for all work 

specified in this Section, including all materials, labor, hauling, excavation, 
and backfill. The Contractor shall include the cost of dressing and shaping 
the existing fills (or subgrade) for placing riprap in the Contract unit price 
for Riprap (Sand-Cement.)  

 
B. Stone/Rubble:  Price and payment will be full compensation for all work 

specified in this Section, including all materials, hauling, excavation, and 
backfill. The Contractor shall include the cost of dressing and shaping the 
existing fill (or subgrade) for placing riprap in the Contract unit price for 
Riprap (Stone/Rubble).  As an exception to the above, concrete that is 
shown to be removed from the project site and subsequently disposed of 
by being crushed and used in the embankment as riprap will not be paid 
for under this section.  Include the cost of such work order under Removal 
of Existing Structures. 

 
C. Bedding Stone: Price and payment will be full compensation for all work 

specified in this Section, including all materials and hauling. The 
Contractor shall include the cost of dressing and shaping the existing fills 
(or subgrade) for placing bedding stone in the Contract unit price for 
Riprap (Stone/Rubble).  

 
END OF SECTION 02340 
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SECTION 02400 - GRADED AGGREGATE BASE 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and g eneral pr ovisions o f c ontract, i ncluding G eneral an d 
Supplementary Conditions and other Specification Sections, apply to the 
work of this section. 

 
1.2 DESCRIPTION OF WORK 
 

This i tem shall consist o f a b ase course of graded aggregate constructed on a 
subgrade prepared in accordance with the specifications and in conformity with 
the line, grades and typical cross-section as shown on the drawings.   
 

PART 2 - PRODUCTS 
 
2.1 MATERIALS 
  

Use graded aggregate material which yields a satisfactory mixture meeting all the 
requirements of these Specifications after it has been crushed and processed as 
a part of the mining operations. 
 
The Contractor may furnish the material in two sizes of such gradation that, when 
combined in a central mix plant pugmill, the resultant mixture meets the required 
specifications. 
 
Use graded aggregate base material of uniform quality throughout, substantially 
free f rom organic matter, s hale, l umps an d c lay bal ls, and hav ing a Li merock 
Bearing R atio v alue of no t l ess t han 98. U se material r etained o n t he No. 10 
sieve composed of aggregate meeting the following requirements: 
 
Soundness Loss, Sodium, Sulfate: AASHTO T 104..........15% 
Percent Wear: AASHTO T 96 (Grading A) 
Group 1 Aggregates.................................... 45% 
Group 2 Aggregates.................................... 65% 
Group 1 : This g roup o f ag gregates i s c omposed of l imestone, m arble, or  
dolomite. 
Group 2: This group of aggregates is composed of granite, gneiss, or quartzite. 
Use graded aggregate base material meeting the following gradation: 
 
Sieve Size  Percent by Weight Passing 
2 inch  100 
1 1/2 inch  95 to 100 
3/4 inch  65 to 90 
3/8 inch  45 to 75 
No. 4  35 to 60 
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No. 10  25 to 45 
No. 50  5 to 25 
No. 200  0 to 10 

 
For Group 1 aggregates, ensure that the fraction passing the No. 40 sieve has a 
Plasticity I ndex ( AASHTO T 90)  o f no t more t han 4.0 a nd a Li quid Limit 
(AASHTO T 89)  of n ot m ore t han 25, and contains no t m ore t han 67%  of t he 
weight passing the No. 200 sieve. 
 
For Group 2 aggregates, ensure that the material passing the No. 10 sieve has a 
sand equivalent (AASHTO T 176) value of not less than 28. 
 
The Contractor may use graded aggregate of either Group 1 or Group 2, but only 
use one g roup on any C ontract. ( Graded ag gregate may be  r eferred t o 
hereinafter as “aggregate”.) 
 

2.2 EQUIPMENT 
 

The aggregate shall be spread by mechanical rock spreaders, equipped with a  
device which strikes off the aggregate uniformly to laying thickness, and capable 
of producing an even distribution of the aggregate.  For crossovers, intersections 
and ramp areas; for roadway widths of 20 feet or less; for the main roadway area 
when forms ar e us ed an d for a ny ot her ar eas w here the us e o f a mechanical 
spreader i s not  practicable; s preading m ay be d one by  bul ldozers or  bl ade 
graders.  A ll eq uipment for proper c onstruction o f t his project s hall be i n first-
class working condition.  
 

PART 3 - EXECUTION 
 
3.1 TRANSPORTING GRADED AGGREGATE 
 

The graded aggregate shall be t ransported to the point where i t i s t o be used, 
over agg regate pr eviously pl aced i f pr actical, and du mped on t he end o f t he 
preceding spread. Hauling over the subgrade and dumping on the subgrade will 
be p ermitted w hen, i n t he County’s opinion, t hese operations w ill not  be  
detrimental to the subgrade. 

 
3.2 SPREADING GRADED AGGREGATE 
 

A. Method o f Spreading:  The graded aggregate shall be spread uniformly.  
All s egregated ar eas of fine or  c oarse aggregate s hall be  r emoved a nd 
replaced with properly graded aggregate. 

 
B. Number of Courses:  When the specified compacted thickness of the base 

is greater than s ix inches, the base shall be constructed in two courses.  
The thickness of the first course shall be a pproximately one-half the total 
thickness o f t he finished b ase, or  enough addi tional m aterial adde d t o 
bear the w eight o f t he c onstruction equipment w ithout di sturbing t he 
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subgrade.  When c ompacted t hickness i s s ix i nches or  l ess, graded 
aggregate shall be placed in one lift. 

 
3.3 COMPACTING AND FINISHING BASE 
 

A. Single-Course B ase:  F or s ingle-course bas e, a fter t he s preading i s 
completed, the entire surface shall be scarified and then shaped so as to 
produce t he r equired g rade a nd c ross-section, f ree o f scabs and 
laminations, after compaction. 

 
B. Multiple-Course Base:  For multiple-course base, the first course shall be 

cleaned o f foreign material an d bl aded an d br ought t o a  s urface c ross-
section a pproximately par allel t o t hat o f t he f inished b ase.  P rior t o t he 
spreading of any material for t he upper course, t he density te sts for t he 
lower c ourse s hall be  m ade, and t he County shall hav e proof that t he 
required c ompaction has be en ob tained. After t he s preading o f t he 
material for the second course is completed, i ts surface shall be finished 
and shaped so as to produce the required grade and c ross-section after 
compaction, and free of scabs and laminations. 

 
C. Moisture Content:  When the material does not have the proper moisture 

content to ensure the required density, wetting or drying will be r equired.  
When water is added, i t shall be uni formly mixed-in by disking to the full 
depth o f t he c ourse which i s bei ng c ompacted. Water s hall be  adde d 
before b eginning c ompaction oper ations. Wetting or  dr ying oper ations 
shall involve manipulation, as a u nit, of the entire width and depth of  the 
course which i s bei ng c ompacted.  This s hall be per formed utilizing t he 
speedy moisture meter. 

 
3.4 DENSITY REQUIREMENTS 
 

As s oon as  pr oper c onditions o f m oisture are at tained, t he material s hall be  
compacted to a density of  not less than 98% of the modified proctor maximum 
density as determined by AASHTO T-180 (Modified Proctor.) 

 
3.5.1 TESTING SURFACE, PROTECTION, AND MAINTENANCE 
 

A. Density T ests:  A  minimum o f at  l east one field density t est on eac h 
course of compacted base shall be performed for every 500 square yards, 
or every 300 linear feet of road pavement, or as directed by the Engineer. 
Additional t ests may be made i f deemed necessary by  t he E ngineer 
and/or County/CEI. 
 

B. During final compacting operations, if blading of any areas is necessary to 
obtain t he t rue g rade and c ross-section, t he c ompacting op erations for 
such ar eas s hall be  c ompleted pr ior t o m aking t he d ensity t ests on t he 
finished base. 
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C. Correction of Defects: Contamination of Base Material: If, at any time, the 
subgrade material should become mixed with the base course materials, 
the Contractor shall, without additional compensation, dig out and remove 
the mixture, reshape and compact the subgrade and replace the materials 
removed with clean base material, which shall be shaped and compacted 
as specified above. 
 

D. Cracks and Checks: If cracks or checks appear in the base, either before 
or a fter pr iming, w hich i n t he opinion o f t he County, would i mpair t he 
structural efficiency of the base, the Contractor shall remove the cracks or 
checks b y r e-scarifying, r eshaping, ad ding bas e material w here 
necessary, and re-compacting, without additional compensation. 
 

E. Compaction of Widening S trips: Where ba se c onstruction c onsists o f 
widening s trips and t he t rench w idth i s not  s ufficient t o permit us e o f 
standard base compaction equipment, compaction shall be accomplished 
by use of vibratory compactors, trench rollers, mechanical plate tampers, 
or ot her s pecial eq uipment w hich will ac hieve t he dens ity r equirements 
specified herein.  When multiple-course base construction is required by  
the plans or  specifications, the required compaction shall be ac hieved in 
each course prior to spreading material for the overlaying course. 

 
F. Testing Surface: The finished surface of the base course shall be checked 

from t he r equired c rown and ens ure l ongitudinally a s mooth, consistent 
surface for t he pl acement o f t he as phalt course(s).  A ll i rregularities, 
greater t han 1/4 inch per 15’ s traight edge test, shall be corrected, a fter 
which the entire area shall be re-compacted and tested as specified herein 
before.  I n the testing of the surface, the measurements will not be t aken 
in small holes caused by individual pieces of rock having been pulled out 
by the grader. 

 
G. Priming and Maintaining: 
 

Priming:  T he prime coat shall be applied only when the base meets the 
specified density requirements and the moisture content in the top half of 
the base does not  ex ceed 90 %  of t he optimum m oisture of t he bas e 
material.  A t the time of priming, the base shall be firm, unyielding and i n 
such condition that no undue distortion will occur. See FDOT Prime Coat 
Specification. 
 
Maintaining:  The Contractor will be responsible for assuring that the true 
crown and t emplate a re m aintained, w ith n o r utting or  ot her distortions, 
and t hat the base m eets al l the requirements, at  the t ime the s urface 
course is applied. 

 
H. Thickness Requirements:  
 

Measurements:  Thickness of the base shall be measured at  intervals in 
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such a manner that each test represents 500 square yards, or every 300 
linear feet o f r oad pa vement, or as  o therwise di rected by  t he County.  
Measurements s hall be t aken at  v arious poi nts on the c ross-section, 
through holes not less than three inches in diameter.   

 
 Areas R equiring C orrection:  Where t he c ompacted base i s d eficient by  

more than ½ inch from the thickness called for in the plans, the Contractor 
shall correct such areas. The affected areas shall then be br ought to the 
required s tate of c ompaction an d t o the r equired thickness and c ross-
section. 

 
PART 4 - MEASUREMENT/PAYMENT 
 
4.1    METHOD OF MEASUREMENT: 
 
 The q uantity t o be pa id f or w ill be t he ar ea, i n s quare y ards, c ompleted an d 

accepted. 
 
4.2 BASIS OF PAYMENT: 
 

Price and payment will be full compensation for all work specified in this section, 
including dus t ab atement, c orrecting al l de fective s urfaces and de ficient 
thickness, r emoving c racks and  c hecks, t he ad ditional ag gregate r equired for 
such crack elimination, and the prime coat. 
 

END OF SECTION 02400 
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SECTION 02500 – SUPERPAVE ASPHALT CONCRETE 

PART 1 - GENERAL  
 
1.1 GENERAL  

 
A. Construct a Type SP Asphalt pavement for local agencies using the type 

of m ixture s pecified i n t he C ontract, or  w hen o ffered as  al ternates, as  
approved. 

 
B. For t his S ection only, a ll r eferences t o t he D epartment s hall m ean the 

County. All references to the Engineer shall mean the Engineer of Record, 
designated Engineer of Escambia County and/or CEI. 

 
C. The County will accept the work based on one of the following methods as 

described in Part 5:   1)  Certification, 2)  Certification and process control 
testing by the Contractor, 3) acceptance testing by the County, or 4) other 
method(s) as determined by the Contract.  

 
1.2 LAYER THICKNESSES 

 
A. Use onl y f ine g raded T ype S P as phalt m ixes. F ine gr aded m ixes ar e 

defined as having a gradation that passes above the restricted zone when 
plotted on an FHWA 0.45 Power Gradation Chart. 

 
B. FINE MIXES: The allowable structural layer thicknesses for fine Type SP 

Asphalt Concrete mixtures are as follows: 
 

Type SP 9.5  1-1 ½ inches  
Type SP 12.5 1 ½ - 2 ½ inches  
Type SP 19.0 2-3 inches  
 

In addi tion t o t he m inimum an d m aximum t hickness r equirements, t he 
following restrictions are placed on fine mixes when used as a s tructural 
course: 

 
Type SP 9.5 - Limited to the final (top) structural layer, one layer only 

 
Type SP 12.5 - May not be used in the first layer of  courses over 3 1/ 2 
inches thick, nor i n t he first l ayer o f c ourses ov er 2 3/4 i nches t hick o n 
limited access facilities.   
 
The thickness of the new pavement may be checked by core samples, as 
determined by  the Engineer. The Contractor shall be required t o correct 
any deficiency either by replacing the full thickness; or overlaying the area 
as directed by the Engineer.  County inspection shall be performed and all 
base failures shall be corrected prior to asphalt installation.   
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Type SP 19.0 - May not be used in the final (top) structural layer. 
   

C. ADDITIONAL REQUIREMENTS: The following requirements also apply to 
fine Type SP Asphalt Concrete mixtures: 

    
1. A minimum 1 1/2 inch initial lift is required over an Asphalt Rubber 

Membrane Interlayer (ARMI). 
 
2. When c onstruction i ncludes t he paving of  adjacent s houlders ( 5 

feet wide or less), the layer thickness for the upper pavement layer 
and shoulder shall be the same and paved in a single pass, unless 
shown differently in the plans. 

 
3. Use the minimum and maximum layer thicknesses as specified in 

1.2 B  ab ove unl ess shown di fferently i n t he pl ans. O n v ariable 
thickness ov erbuild l ayers, t he m inimum al lowable t hickness m ay 
be reduced by 1/2 inch, and the maximum allowable thickness may 
be increased 1/2 inch, unless shown differently in the plans. 

PART 2 - PRODUCTS 
 
2.1 GENERAL REQUIREMENTS  
 

Meet t he m aterial r equirements s pecified in F DOT S tandard S pecifications 
Division III. Specific references are as follows: 
 
Superpave PG Asphalt Binder or Recycling Agent – Sections 916-1, 916-2 
Coarse Aggregate, Stone, Slag or Crushed Gravel – Section 901 
Fine Aggregate – Section 902 
 
Aggregates ut ilized o n E scambia C ounty pr ojects m ust b e i n ac cordance w ith 
FDOT Qualified Products List 
 

2.2  GRADATION REQUIREMENTS 
 

Combine t he c oarse and fine ag gregate i n pr oportions t hat w ill pr oduce an  
asphalt mixture meeting all of the requirements defined in this Specification and 
conform t o t he g radation r equirements at  d esign as  def ined i n Table 1 bel ow. 
Aggregates from various sources may be combined. 
 

Table 1 
Aggregate Gradation Control Points 

(Gradation Design Ranges) 
 Type SP  Asphalt Mixture (Percent Passing) 

SP 9.5 SP 12.5 SP 19.0 
   Sieve Size Min. Max. Min. Max. Min. Max 
   1 inch - - - - 100 - 
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2.3  RESTRICTED ZONE 
 

The gradation identified in 2.2 shall pass above the restricted zone specified in 
Table 2 below. 

  
Table 2 

Aggregate Gradation Restricted Zone 
(Design Only) 

Sieve Size within 
Restricted Zone 

Boundaries of Restricted Zone 
Type SP Asphalt Mixture (Percent Passing) 

SP 9.5 SP 12.5 SP 19.0 
Min. Max. Min. Max. Min. Max 

   No. 4 - - - - - - 
   No. 8 47.2 47.2 39.1 39.1 34.6 34.6 
   No. 16 31.6 37.6 25.6 31.6 22.3 28.3 
   No. 30 23.5 27.5 19.1 23.1 16.7 20.7 
   For additional information, refer to AASHTO M-323-04, Table 4 
 
2.4  AGGREGATE CONSENSUS PROPERTIES  
 

A. Meet t he following c onsensus pr operties at des ign for t he ag gregate 
blend: 

   
1. Coarse A ggregate A ngularity: When t ested i n ac cordance w ith 

ASTM D 5821, meet the coarse aggregate angularity requirement 
defined in Table 3 below. 

 
Table 3 

Coarse Aggregate Angularity Criteria 
(Minimum Percent Fractured Faces) 

 

Depth of Top of Pavement Layer From Surface 
<4 inches >4 inches 

1 or More 
Fractured Faces 

(%) 

2 or More 
Fractured Faces 

(%) 

1 or More 
Fractured Faces 

(%) 

2 or More 
Fractured Faces 

(%) 
 85 80 60 - 

   For additional information, refer to AASHTO M-323-04, Table 5 
 

   3/4 inch - - 100 - 90 100 
   1/2 inch 100 - 90 100 - 90 
   3/8 inch 90 100 - 90 - - 
   No. 4 - 90 - - - - 
   No. 8 32 67 28 58 23 49 
   No. 200 2 10 2 10 2 8 
   For additional information, refer to AASHTO M-323-04, Table 3 
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2. Fine A ggregate A ngularity: When t ested i n accordance w ith 
AASHTO T -304, meet t he fine ag gregate ang ularity r equirement 
defined in Table 4 below. 

 
Table 4 

Fine Aggregate Angularity Criteria 

 

Depth of Top of Pavement Layer From Surface 
<4 inches >4 inches 

Minimum Uncompacted 
Void Content (%) 

Minimum Uncompacted 
Void Content (%) 

 45 40 
   For additional information, refer to AASHTO M-323-04, Table 5 

 
3. Flat and E longated Particles: When t ested i n ac cordance w ith 

ASTM D 4791, use a ratio of maximum to minimum dimensions of 
5:1 and do not  exceed 10% as the m aximum amount of f lat an d 
elongated particles. 

 
2.5  USE OF RECLAIMED (MILLED) ASPHALT PAVEMENT 
  

A. General R equirements: Reclaimed A sphalt P avement  (RAP) m ay b e 
used as a c omponent m aterial o f t he as phalt mixture s ubject t o t he 
following: 

 
1. The C ontractor a ssumes r esponsibility f or t he des ign o f as phalt 

mixes which incorporate RAP as a component material. 
 
2. For des ign pur poses, t he C ontractor as sumes r esponsibility for 

establishing accurate specific g ravity values for t he RAP material.   
This may be accomplished by one of the following methods: 

 
a.  Calculation of the bulk specific gravity value based upon the 

effective specific gravity of the RAP, determined on the basis 
of the asphalt binder content and maximum specific gravity. 
The E ngineer and/or E ngineer of R ecord will approve t he 
estimated asphalt bi nder abs orption v alue us ed i n t he 
calculation. 

   
b.  Testing of the ex tracted ag gregate obtained t hrough a  

vacuum extraction or ignition oven extraction. 
 

3.  The amount of RAP material used in the mix is not to exceed 50% 
by weight of total aggregate. 

 
4.  Use a g rizzly or  grid over the RAP cold bin, i n-line roller c rusher, 

screen, or other suitable means to prevent oversized RAP material 
from showing up in the completed recycled mixture. 
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If oversized RAP material appears in the completed recycled mix, 
take the appr opriate corrective ac tion i mmediately.   If t he 
appropriate c orrective ac tions are n ot taken immediately, pl ant 
operations should be stopped. 

  
5.  Provide s tockpiled R AP m aterial t hat i s r easonably c onsistent i n 

characteristics and contains no aggregate particles that are soft or 
conglomerates of fines. 

 
6. Provide RAP, having minimum average asphalt content of 4.0% by 

weight of total mix. The Engineer may sample the stockpile to verify 
that this requirement is met. 

 
B. Binder for Mixes with RAP:  Select the appropriate binder based on 

the table below. The Engineer and/or Engineer of Record reserves 
the r ight to change binder type and grade at design based on the 
characteristics o f t he RAP binder, and reserves t he r ight t o make 
changes during production.  M aintain the v iscosity of  the recycled 
mixture within the range of 4,000 to 12,000 poises. Obtain a sample 
of the mixture for the Engineer within the first 1,000 tons and at a 
frequency of approximately one per 4,000 tons of mix. 

 

PART 3 - GENERAL COMPOSITION OF MIXTURE  
 
3.1  GENERAL  
 

Compose the asphalt mixture using a c ombination of aggregate (coarse, fine or 
mixtures t hereof), mineral f iller, i f r equired, and as phalt bi nder m aterial. S ize, 
grade an d c ombine t he ag gregate fractions t o meet t he g rading and  physical 
properties of the approved mix design. Aggregates from various sources may be 
combined. 

 
3.2  MIX DESIGN 
 

A.  Design the Type SP asphalt mixture in accordance with AASHTO PP-28, 
except as  not ed h erein, t o meet t he r equirements o f this S pecification. 
Use only previously approved designs. Prior to the production of any Type 
SP asphalt mixture, submit the proposed mix design with  supporting 

Binder Grade for Mixes Containing RAP 
  % RAP Asphalt Binder Grade 
  <20 PG 67-22 
  20-29 PG 64-22 
  ≥ 30 Recycling Agent 
Note: When a PG 76-22 Asphalt Binder is called for in the Contract, limit the amount of  
RAP material used in the mix to a maximum of 15%. 
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test d ata i ndicating c ompliance with al l T ype S P as phalt mix design 
criteria.   

    
The E ngineer and/or E ngineer of R ecord will c onsider any  marked 
variations f rom original t est da ta for a m ix des ign or  any  e vidence of 
inadequate f ield performance of a m ix des ign as  sufficient ev idence that 
the properties of the mix design have changed, and the Engineer and/or 
Engineer of Record will no longer allow the use of the mix design. 

   
1.  Grading Requirements: Meet Gradation Design Ranges in PART 2. 
   
2.  Gyratory C ompaction: Compact t he design m ixture i n ac cordance 

with AASHTO TP-4.  Use the number of gyrations as defined in the 
table below. 

 
Type SP  Design Gyratory Compactive Effort 
 Ninitial Ndesign Nmaximum 
SP Mixes 7 75 115 
 

3. Volumetric Criteria: Use an air void content of the mixture at design 
of 4. 0% at  t he des ign nu mber o f g yrations ( Ndesign). M eet th e 
requirements of the table below. 

 
Mixture Densification Criteria 

 
% Gmm 

Ninitial Ndesign Nmaximum 
SP Mixes > 89.0 96.0 < 98.0 
 

4. VMA Criteria: Meet the requirements of the table below for Voids in 
the Mineral Aggregate (VMA) of  the mixture at the design number 
of gyrations. 

 
VMA Criteria 

  Type Mix   Minimum VMA (%) 
  SP 9.5   15.0 
  SP 12.5   14.0 
  SP 19.0   13.0 

 
5. VFA Cr iteria: Meet t he r equirements o f the table bel ow for v oids 

filled w ith as phalt ( VFA) of  t he m ixture at  t he des ign nu mber of  
gyrations. 

 
VFA Criteria 

   Design VFA (%) 
  SP Mixes   65 - 75 
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6.  Dust Proportion: Use an effective dust-to-binder ratio as defined in 
FDOT Section 334-3.2.5. 

  
7.  Moisture S usceptibility: Provide a mixture ( 4 inch s pecimens) 

having a r etained tensile s trength r atio o f at  l east 0. 80 a nd a 
minimum tensile strength (dry and unconditioned) of 100 psi. 

  
8.  Additional Information: In addition to the requirements listed above, 

provide t he f ollowing information w ith eac h pr oposed m ix des ign 
submitted for use: 

 
a.  The design number of gyrations (Ndesign). 
 
b. The source and description of the materials to be used. 
 
c. The FDOT source number product code of the  aggregate 

components furnished from an FDOT approved source. 
 
d. The g radation and p roportions o f t he r aw m aterials a s 

intended t o be c ombined i n the paving m ixture. T he 
gradation of the component materials shall be representative 
of t he material at  t he t ime o f us e. C ompensate for any  
change i n aggregate g radation i n ha ndling and processing 
as necessary. 

 
e. A s ingle per centage o f t he c ombined m ineral ag gregate 

passing each specified sieve. Degradation of the aggregate 
due to processing (particularly -No. 200 [-75 µm]) should be 
accounted for and identified for the applicable  sieves. 

f. The bulk specific gravity value for each  individual aggregate 
(and RAP) component as  identified in the FDOT aggregate 
control program. 

 
g. A single percentage of asphalt binder by weight of total mix 

intended to be incorporated in the completed mixture, shown 
to the nearest 0.1%. 

 
h. A target temperature at which the mixture is to  be 

discharged from the plant and a target roadway temperature 
(per 30 -6.3). D o n ot e xceed a t arget t emperature o f 340°F 
for modified asphalts and  315°F for unmodified asphalts. 

 
i. Evidence t hat t he completed mixture c onforms t o all 

specified physical requirements. 
 
j. The name, seal, and/or certification of the Mix Designer. 
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3.3  REVISION OF MIX DESIGN  
  

During p roduction, t he Contractor may request a t arget value revision to a mix 
design, subject to: (1) the target change falls within the limits defined in the table 
below, ( 2) ap propriate d ata ex ists de monstrating t hat t he m ix complies w ith 
production air voids specification criteria, and (3) the mixture gradation meets the 
basic gradation requirements defined in 2.2 and 2.3. 

 
Submit al l r equests f or r evisions t o m ix des igns, al ong with s upporting 
documentation, t o t he E ngineer. I n or der t o ex pedite t he r evision pr ocess, t he 
request for revision or discussions on the possibility of  a r evision may be m ade 
verbally, but must be followed up by a written request. The initial mix design will 
remain in effect until a change is authorized by the Engineer and/or Engineer of 
Record. In no c ase may the effective date of the revision be es tablished earlier 
than the date o f the f irst c ommunication bet ween t he C ontractor and the 
Engineer regarding the revision. 
   
A new des ign mix will be r equired for any substitution of an aggregate product 
with a di fferent aggregate c ode, u nless approved by t he E ngineer and/or 
Engineer of Record. 

3.4  PAVING EQUIPMENT 
  

A.  Mechanical Spreading and Screeding Equipment: 
 

1.  General: Provide m echanical s preading an d s creeding eq uipment 
of an approved t ype t hat i s s elf-propelled and c an b e s teered. 
Equip it with a r eceiving and di stribution hopper and a mechanical 
screed. Use a mechanical screed capable of adjustment to regulate 
the depth o f m aterial s pread and t o pr oduce t he desired c ross-
section. 

 
2. Automatic S creed C ontrol: For al l as phalt c ourses, pl aced w ith 

mechanical s preading and  finishing eq uipment, equip t he paving 

Limits for Potential Adjustments to Mix Design Target Values 

  Characteristic   Limit from Original Mix Design  
  No. 8 sieve and Coarser   ± 5.0% 
  No. 16 sieve   ± 4.0% 
  No. 30 sieve   ± 4.0% 
  No. 50 sieve   ± 3.0% 
  No. 100 sieve   ± 3.0% 
  No. 200 sieve   ± 1.0% 
  Asphalt Binder Content (1)   ± 0.3% 
(1) R eductions to t he as phalt bi nder c ontent w ill not  be permitted i f the VMA during 
production is lower than 1.0% below the design criteria. 
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machine w ith au tomatic l ongitudinal s creed controls o f ei ther t he 
skid t ype, t raveling s tringline t ype, or  n on-contact av eraging s ki 
type. Ensure that the length of the skid, traveling stringline, or non-
contact averaging ski is at least 25 feet. On the final layer of base, 
overbuild, s tructural, and f riction courses, use the joint matcher in 
lieu of the skid, traveling stringline, or non-contact averaging ski on 
all passes after the initial pass. Furnish a paving machine equipped 
with el ectronic t ransverse s creed c ontrols w hen r equired by  t he 
Contract Documents. 

 
3. Inflation of T ires: When us ing pav ing m achines eq uipped w ith 

pneumatic t ires, t he E ngineer m ay r equire t hat t he t ires be  
ballasted. 

 
4. Screed W idth: Provide pav ing m achines o n full w idth l anes t hat 

have a s creed width greater than 8 feet. Does not use extendable 
screed strike-off devices that do not provide preliminary compaction 
of the mat in place of fixed screed extensions. The Contractor may 
use a  strike-off d evice o n i rregular ar eas t hat w ould nor mally b e 
done by hand and on shoulders 4 feet or less in width. When using 
the strike-off dev ice o n s houlders i n l ieu of an  adjustable s creed 
extension, the Contractor must demonstrate the ability to obtain an 
acceptable t exture, density, an d t hickness.  When u sing an 
extendable screed device to e xtend the screed’s w idth on t he full 
width lane or shoulder by 24 inches or greater, an auger extension, 
paddle, or kicker device is required unless the Contractor provides 
written doc umentation f rom t he manufacturer t hat t hese ar e n ot 
necessary. 

 
5. Motor Graders: Provide two motor graders for spreading widening 

courses w ith pr ior ap proval f rom t he Engineer o nly. U se m otor 
graders that are rated at not less than 6 tons and are self-propelled 
and power-controlled. Mount them on smooth tread or rib-type tires 
(no lug types allowed) with a wheel base of at least 15 feet. Equip 
the front motor grader with a spreader box capable of spreading the 
mix at the required rate. 

 
6. Rollers: 
 

a. Steel-Wheeled R ollers: Provide c ompaction equipment 
capable o f m eeting t he de nsity r equirements des cribed i n 
these Specifications.  Provide a t andem steel-wheeled roller 
weighing a m inimum of 8  tons f or seal r olling, and for t he 
final rolling, use a s eparate roller with a minimum weight of 
8 tons. Variations f rom these r equirements s hall b e 
approved by the Engineer. 
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b.  Traffic Rollers: Provide compaction equipment  capable o f 
meeting t he dens ity r equirements des cribed i n t hese 
specifications. Provide a s elf-propelled, pn eumatic-tired 
traffic ro ller equipped with at  least seven smooth-tread, low 
pressure tires, equipped with pads or scrapers on each tire. 
Maintain t he t ire pr essure be tween 50 and 5 5 psi o r a s 
specified by  t he manufacturer. U se r ollers w ith a m inimum 
weight of  6  tons. D o not  use w obble-wheeled r ollers. 
Variations from these requirements shall be approved by the 
Engineer. 

 
c.  Prevention of Adhesion: Do not al low the mixture to adhere 

to th e wheels o f any  r ollers. D o not  us e fuel oi l or  ot her 
petroleum di stillates t o prevent a dhesion. Do no t us e any 
method which results in water b eing sprinkled di rectly ont o 
the mixture. 

 
7.  Trucks: Transport t he m ix i n t rucks of t ight c onstruction, w hich 

prevents t he l oss o f m aterial a nd t he ex cessive l oss of  he at. 
Provide eac h t ruck with a t arpaulin or  o ther w aterproof c over 
mounted in such a  manner that i t can cover the entire load when 
required. When in place, overlap the waterproof cover on al l sides 
so that it can be tied down. 

 
8. Coring Equipment: Furnish a s uitable saw or dr ill for obtaining the 

required density cores. 
  
9. Hand T ools: Provide t he n ecessary hand  t ools s uch as r akes, 

shovels, etc., and a suitable means for keeping them clean. 
 
PART 4 - CONTRACTOR’S PROCESS CONTROL 
 
4.1 GENERAL 

 
A. Personnel: Provide qualified personnel (certified technician) for sampling, 

testing (by c ertified l ab), a nd/or s ign-off b y P.E., and i nspection o f 
materials a nd c onstruction ac tivities. E nsure t hat q ualifications are 
maintained during the course of sampling, testing and inspection. 
 
Construction operations that require a qualified technician must not begin 
until t he D epartment v erifies t hat t he t echnician i s on t he CTQP 
(Construction Training Qualification Program) l ist of qualified technicians. 
The C TQP l ists ar e s ubject t o s atisfactory r esults f rom periodic 
Independent Assurance evaluations. 
 

B. Calibration of the Gyratory Compactor: Calibrate the Gyratory Compactor 
in ac cordance w ith t he m anufacturer’s r ecommendations pr ior to 
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producing t he m ixture f or any  pr oject. C heck t he h eight c alibration, the 
speed of rotation; ram pressure and angle of gyration. 
 

C. Plant Testing Requirements: During the initial production of a mix design, 
test m ix t o ens ure proper per formance and pr ovide r esults to t he 
department. 
 

D. Roadway Testing Requirements: Areas that demonstrate concerns of the 
mix design quality or poor/improper compaction efforts may be s ubject to 
additional coring and testing as seen fit by the Engineer.  

 
E. Extraction Gradation Analysis: Sample the asphalt mixture at the plant and 

perform extraction t est pr ior t o as phalt b eing del ivered t o pr oject. T he 
percent asphalt bi nder c ontent o f t he m ixture will be det ermined i n 
accordance with FM 5-563 (ignition oven). The gradation of the extracted 
mixture will be determined in accordance with FM 1-T 030. All test results 
will be s hown t o t he nearest 0. 01. A ll calculations w ill be c arried t o t he 
nearest 0.001 and r ounded to t he n earest 0. 01. A ll results s hall be 
provided to the department prior to placement of asphalt on any project. 
    
Run an ex traction g radation a nalysis on t he mixture at  a m inimum 
frequency of once per 1,000 tons or a maximum of four consecutive days 
of paving, which ever comes first.  
    
    
The t arget g radation and as phalt content w ill be as shown on t he m ix 
design. Any changes in target will require a change in the mix design. 
   
If t he per centage o f asphalt bi nder d eviates f rom t he opt imum as phalt 
binder content by more than 0.55%, or the percentage passing any sieve 
falls o utside t he lim its in  the t able b elow, immediately resample t he m ix 
and t est t o v alidate the previous t est r esult, an d i f needed, make t he 
necessary correction. If the results for two consecutive tests deviate from 
the opt imum asphalt binder content by  more than 0.55%, or exceed the 
limits in  the table for any s ieve, not ify t he Engineer and t ake immediate 
steps t o i dentify and  correct t he pr oblem, t hen r esample t he mix. I f t he 
results f rom this test deviate f rom the optimum asphalt binder content by 
more than 0.55%, or exceed the limits in the table for any sieve, stop plant 
operations until the problem has been corrected. 
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F.  Volumetric Control: During production o f t he m ix, m onitor t he volumetric 

properties of the Type SP asphalt mix with a Type SP Gyratory Compactor 
to determine the air voids, VMA, VFA, and dust-to-effective asphalt binder 
ratio (dust proportion) at Ndesign. 

    
Take appropriate corrective actions in order to maintain an air void content 
at N design between 3. 0 an d 5.0% dur ing p roduction. When t he air v oid 
content at Ndesign drops below 2.5 or exceeds 5.5%, stop plant operations 
until t he a ppropriate corrective ac tions are m ade and t he pr oblem i s 
resolved t o t he s atisfaction of t he E ngineer and/or E ngineer o f Record.  
Evaluate any failing material in accordance with Part 6.  

    
Determine t he v olumetric pr operties o f t he m ixture at  a minimum 
frequency of  o nce per  pr oduction day  w hen t he dai ly pr oduction i s l ess 
than 1,000 t ons. I f t he dai ly production exceeds 1 ,000 tons, monitor t he 
volumetric properties two times per production day. 

    
During normal production, volumetric properties of the mixture will not be 
required on day s when m ix pr oduction i s l ess t han 10 0 t ons. H owever, 
when m ix production is l ess than 100 tons per day  on successive days, 
run t he test when the accumulative t onnage on  such days exceeds 100 
tons. 

    
Testing required for volumetric property determination includes AASHTO 
TP-4, FM 1-T 209, FM 5-563 and FM 1-T 030. Prior to testing samples in 
accordance with AASHTO TP-4 and FM 1-T 209, condition the test-sized 
sample for on e ho ur at  t he c ompaction t emperature i n a c overed 
container. 

   
G. Plant C alibration: At or be fore t he s tart o f m ix pr oduction, per form an  

extraction g radation analysis of  t he mix t o verify calibration of  t he pl ant. 

Tolerances for Quality Control Tests 
(Extraction Gradation Analysis) 

 Size  Percent Passing 
 1 inch  7.0 
 3/4 inch  7.0 
 1/2 inch  7.0 
 3/8 inch  7.0 
 No. 4  7.0 
 No. 8  5.5 
 No. 16  5.0 
 No. 30  4.5 
 No. 50  4.5 
 No. 100  3.0 
 No. 200  2.0 
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The s ample t ested at t he s tart o f any  pr oject m ay be ut ilized for t his 
requirement. 

   
H.  Process C ontrol o f I n-Place C ompaction: Develop and i mplement a 

method t o c ontrol the c ompaction of t he pav ement and ensure i ts 
compliance with t he m inimum s pecified dens ity r equirements. T he 
department may require the us e o f a n uclear gauge t o t est areas 
suspected o f not having pr oper c ompaction. O ther dens ity m easuring 
devices may be used in lieu of the nuclear density gauge, provided that it 
is dem onstrated t o t he s atisfaction o f t he E ngineer and/or Engineer o f 
Record that the device can accurately measure the relative level of density 
in the pavement on a consistent basis. 

PART 5 - ACCEPTANCE OF THE MIXTURE  
 
5.1  GENERAL 
 

The asphalt mixture will be ac cepted based on one of the following methods as 
determined by the Engineer and/or Contract Documents: 

 
1.  Certification by the Contractor 
 
2.  Certification and Process Control Testing by the Contractor 
 
3. Acceptance testing by the Engineer 
 
4. Other method(s) as determined by the Contract 
  

5.2  CERTIFICATION BY THE CONTRACTOR 
 
 Submit a N otarized Certification of Specification Compliance letter on c ompany 

letterhead to the Engineer  that al l material pr oduced and pl aced on t he pr oject 
was in substantial compliance with these specifications. 

  
5.3  CERTIFICATION A ND P ROCESS CO NTROL TESTING B Y T HE 

CONTRACTOR 
 

Submit a N otarized Certification of Specification Compliance letter on c ompany 
letterhead to the Engineer that al l material produced and placed on the project 
was i n s ubstantial c ompliance w ith t hese s pecifications, along w ith s upporting 
test d ata documenting al l pr ocess c ontrol t esting.  Utilize a n Independent 
Laboratory as approved by the Engineer for the Process Control testing. 

  
5.4  ACCEPTANCE TESTING BY THE ENGINEER 
 

A. Acceptance at the Plant: 
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1. The asphalt mixture will be accepted, with respect to gradation and 
asphalt binder content, based on the results from the start up test. 
However, any load or loads of mixture which, in the opinion of the 
Engineer and/or Engineer of Record, are unacceptable for reasons 
of excessive segregation, aggregates improperly coated, or of 
excessively high or low temperature will be rejected for use in the 
work. 

2. Acceptance Procedures: Control all operations in the handling, 
preparation, and production of the asphalt mix so that the percent 
asphalt binder content and the percents passing the No. 8 and No. 
200 sieves will meet the targets from the mix design within the 
tolerances shown in the table below. 

 
Tolerances for Acceptance Tests 

 Characteristic  Tolerance* 
 Asphalt Binder Content   ±0.55% 
 Passing No. 8 Sieve  ±5.50% 
 Passing No. 200 Sieve  ±2.00% 
 *Tolerances for sample size of n=1.  

 
Calculations f or the ac ceptance t est r esults f or asphalt bi nder 
content and gradation (percentages passing the No. 8 and No. 200 
sieves) will be s hown t o t he near est 0.01. C alculations f or 
arithmetic averages will be carried to the 0.001 and rounded to the 
nearest 0.01.  

  
Payment w ill be bas ed on t he ac ceptance o f t he project by  t he 
Engineer. 
 

B. Acceptance of the Roadway: 
 

1. Density Control: The in-place density of any questionable section of 
a course of asphalt mix will be ev aluated by the use of  a nuc lear 
gauge and/or by the testing of 6 inch diameter roadway cores. 

     
The Engineer w ill not  perform density testing on l eveling courses, 
open-graded friction courses, or any course which does no t show 
signs of  poor /improper c ompaction e fforts. I n addi tion, dens ity 
testing will not be per formed on t he following areas when they are 
less t han 1 ,000 feet i n l ength: c rossovers, i ntersections, t urning 
lanes, ac celeration l anes or d eceleration l anes. C ompact t hese 
courses ( with t he ex ception o f o pen-graded friction c ourses) i n 
accordance w ith t he appropriate rolling pr ocedure a s specified i n 
these specifications or as approved by the Engineer. 
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2. Acceptance: The c ompleted pavement w ill be ac cepted w ith 

respect t o ov erall r ide, ov erall appearance, and  ov erall y ield as 
determined by the Engineer or Engineer of Record.  
 
Areas of q uestion m ay be t ested w ith a nuc lear g auge or  by  t he 
testing of the density of the cores, as determined by the engineer. 

3.  Additional Density Requirement:   On s houlders w ith a width o f 5 
feet or less, Compact the pavement in accordance with the rolling 
procedure ( equipment and  p attern) as s pecified herein or  as  
approved by  the E ngineer. S top t he pr oduction o f t he m ix i f the 
rolling procedure deviates from the approved procedure. 

 
4.  Surface T olerance: The as phalt m ixture w ill be accepted on t he 

roadway with r espect t o s urface t olerance by  t he us e of a 15 ft 
rolling straight edge. The department will determine if the use of a 
straight edge test is warranted. Unevenness of the course shall not 
vary more than plus or minus 3/16 inch in 15 feet. 

 
5.5 ADDITIONAL TESTS 
 

The Department reserves the r ight to run any test a t any t ime for informational 
purposes and for determining the effectiveness of the Contractor’s quality control. 

  
PART 6 - DISPOSITION OF FAILING MATERIAL  
 

Any m aterial t hat i s r epresented by failing t est r esults w ill be evaluated to 
determine i f r emoval and r eplacement i s n ecessary. R emove a nd r eplace any  
material, i f r equired, at  no c ost t o t he D epartment.  T he ev aluation w ill be 
conducted by the Engineer and/or Engineer of Record.  I f so directed, obtain an 
engineering analysis, as directed by the Engineer, by the independent laboratory 
(as appr oved by  t he Engineer) t o de termine i f t he material c an (a) r emain i n 
place, for this case the appropriate pay factor will be appl ied, or (b) be removed 
and r eplaced a t n o c ost t o the D epartment. The a nalysis w ill be a  s igned a nd 
sealed report by a Professional Engineer licensed in the State of Florida. 

PART 7 – MEASUREMENT/PAYMENT 

7.1 METHOD OF MEASUREMENT 
 

For the work specified under this Section the quantity to be paid for will be the in-
place measurement of t he area in square yards unless otherwise s tated in the 
project plan details. 
  
The bid price for the asphalt mix will include the cost of the liquid asphalt or the 
asphalt r ecycling ag ent. There will be no s eparate p ayment or uni t pr ice 
adjustment for the asphalt binder material in the asphalt mix.  
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7.2  BASIS OF PAYMENT  
 

Price and payment will be full compensation for all the work specified under this 
section. 
 

END OF SECTION 02500 
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SECTION 02600 - STORMWATER SYSTEM 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and g eneral pr ovisions o f C ontract, i ncluding G eneral an d 
Supplementary C onditions a nd other S pecification S ections, s pecifically 
2300, 3300, and Design Standard Indexes, apply to this Section. 

 
B. Florida D epartment o f T ransportation, Standard Specifications for Road 

and Bridge Construction, Sections 425, 430 and 530, Latest Edition. 
 

1.2 SUMMARY 
 

This S ection i ncludes s tormwater s ystem p iping and ap purtenances. A ll l abor, 
material, equipment, appurtenances, services, and other work or costs necessary 
to construct the facilities and place them into operation shall be furnished by the 
Contractor. 

 
1.3 SUBMITTALS 
 

A. General:  Submit the following in accordance with Conditions of Contract. 
 
B.  Shop dr awings f or drainage pi pe, pre-cast co ncrete storm dr ainage 

manholes and catch basins, including frames, covers, and grates.  
 
C. Shop drawings f or cast-in-place concrete or f ield-erected masonry storm 

drainage manholes and catch basins, including frames and covers.  
 

1.4 QUALITY ASSURANCE 
 

A. Environmental C ompliance:  C omply w ith appl icable por tions o f l ocal, 
state, and f ederal environmental agency r egulations per taining t o 
stormwater systems impacts. 

 
B. Utility Co mpliance:  Co mply with l ocal ut ility regulations and s tandards 

pertaining t o relocation, c learances, et c r elated t o i nstallation of 
stormwater systems. 

 
C. Quality control to adhere to QA/QL Plan. 

 
1.5 PROJECT CONDITIONS 
 

Site I nformation:  P erform s ite i nspection, r esearch p ublic ut ility records, and  
verify ex isting ut ility l ocations.  V erify t hat s tormwater s ystem p iping m ay be  
installed i n c ompliance w ith des ign pl ans and r eferenced s tandards.  Loc ate 
existing s tormwater system pi ping an d s tructures t hat ar e out of  s ervice and 
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closed as per 3.8 this section. 
 
1.6 SEQUENCING AND SCHEDULING 
 

A. Notify t he C ounty I nspector as signed t o t he s ubdivision or pr oject 
coordinator assigned to project prior to pouring backfilling or form work.  

 
B. Coordinate connection to existing private and public drainage system with 

Owner and/or County. 
 

C. Coordinate with adjacent utilities work. 
 
PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 
2.1.1 PIPE 
 

Meet the following requirements of FDOT Specifications, Latest Edition: 
 

 Reinforced Concrete Pipe    Section 449 
 Round Rubber Gaskets    Section 942 
 Corrugated Steel Pipe & Pipe Arch  Section 943 
 Corrugated Aluminum Pipe & Pipe Arch  Section 945 
 Corrugated Polyethylene Pipe   Section 948 
 Polyvinyl Chloride (PVC)    Section 948 

 
2.1.2 MANHOLES 
 

A. Precast Concrete Manholes: Per FDOT Standard Specification 425-5 and 
ASTM C 478, pr ecast r einforced c oncrete, o f dep th i ndicated with 
provision for rubber gasket joints. 

 
B. Cast-in-Place M anholes:  P er F DOT S tandard S pecification 42 5 C ast 

reinforced concrete of dimensions and with appurtenances indicated. 
 
C. Manhole F rames and C overs:  C onstruct P er F DOT S tandard 

Specification 42 5-3.2 and S tandard I ndexes.  A ll units s hall bear t he 
lettering "STORM SEWER" cast into cover. All proposed substitutes must 
have equal or greater opening sizes and weights. 

 
2.1.3 INLETS 
 

A. Precast Concrete Catch Basins Inlets:  Construct per  FDOT S tandard 
Specification 425-5. 

 
B. Cast-in-Place Inlets:  Construct per FDOT Standard Specification 425 to 

dimensions and with appurtenances indicated. 
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1. Bottom, Walls, and Top:  Reinforced concrete. 
2. Channel and Bench:  Concrete. 
 

C. Inlet F rames a nd G rates:  P er F DOT S tandard S pecification 42 5-3.2 &  
Standard Indexes.  All units shall bear the lettering "STORM SEWER" cast 
into cover. 

 
2.1.4 END TREATMENT 
 

General:  Head wall, apron, and mitered ends, per FDOT Standard Specification 
430-4.6. 

 
2.2 CONCRETE AND REINFORCEMENT 
 

A. Concrete:  P ortland c ement m ix, 3, 000 ps i; s hall be i n ac cordance w ith 
Section 03300. 

 
1. Cement:  ASTM C 150, Type II. 
2. Fine Aggregate:  ASTM C 33, sand. 
3. Coarse Aggregate:  ASTM C 33, crushed gravel. 
4. Water: Potable. 
 

B. Reinforcement:  Steel conforming to the following: 
 

1. Fabric:  ASTM A 185, welded wire fabric, plain. 
2. Reinforcement Bars:  ASTM A 615, Grade 60, deformed. 
 

C. Forms: 
 

1. Form Ma terials:  P lywood, metal, m etal-framed plywood, or  ot her 
acceptable pan el-type m aterials t o pr ovide f ull-depth, c ontinuous, 
straight, s mooth exposed s urfaces w ithout di stortion or de fects.  
Material s hall be o f s ize and s trength t o r esist m ovement d uring 
concrete placement and to retain horizontal and v ertical al ignment 
until removal. 

 
2. Form Release Agent:  Provide commercial formulation form-release 

agent w ith a m aximum o f 3 50 mg/l v olatile or ganic c ompounds 
(VOCs) that w ill not  bond w ith, s tain, or adversely af fect concrete 
surfaces a nd w ill not  i mpair s ubsequent treatments o f c oncrete 
surfaces. R elease a gent t o be w ithin al lowable volatile l imits 
according to applicable local, state and federal codes. 

 
2.3 MASONRY 
 
 Materials for accessories shall be per FDOT Standard Specification 949.  Mortar 

shall be o ne part Portland cement and three parts masonry sand to which shall 
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be ad ded l ime put ty i n t he a mount o f 5 0% of  t he v olume o f c ement.  S pecial 
commercial mortar mixes may be used if approved by the Engineer.  All masonry 
materials s hall c onform t o t he l atest ap plicable A STM s pecifications.  Set all 
masonry uni ts i n full beds o f m ortar, w ith full j oints and s trike al l j oints flush.  
Masonry reinforcements shall be galvanized Dur-O-Wal, or approved equal, and 
shall be installed at every other bed joint.  Hollow block shall be poured solid with 
re-bar as designed. 

 
2.4 CURING MATERIALS 
 
 Conform to FDOT Standard Specification 520-8. 
 
2.5     BEDDING STONE 
 

Subbase or b ase materials m eeting r equirements o f F DOT S tandard 
Specification 530-2.3. 

 
PART 3 - EXECUTION 
 
3.1 EXCAVATIONS FOR MANHOLES, INLETS, AND PIPE 
 

Excavation s hall be s ufficient e nough t o l eave at  l east 12 i nches i n t he c lear 
between their outer surfaces and the embankment.  Excavation for all structures 
shall be m ade t o t he di mensions an d el evations i ndicated o n t he dr awings.  
Where the excavation i s m ade bel ow t he i ndicated el evations, t he ex cavation 
shall be restored to the proper elevation with compacted suitable material without 
extra compensation. 
 

3.2 PREPARATION OF FOUNDATION FOR BURIED STORMWATER SYSTEMS 
 

A. Grade t rench b ottom t o pr ovide a  s mooth, firm, s table, an d r ock-free 
foundation, throughout the length of the pipe. 

 
B. Remove uns table, s oft, an d uns uitable m aterials at  t he s urface upon  

which pi pes ar e t o b e l aid, an d bac kfill w ith bed ding s tone per F DOT 
Standard Specification 530-2.3 to indicated level.   

 
C. Shape bottom of trench to fit bottom of pipe.  Fill unevenness with tamped 

sand backfill.  D ig bel l holes at each pipe j oint t o relieve t he bells o f al l 
loads a nd t o ens ure c ontinuous bearing o f t he pi pe barrel on the 
foundation. 

 
3.3 PIPE INSTALLATION 
 

A. Drawings ( plans and det ails) i ndicate the g eneral l ocation an d 
arrangement of the underground stormwater system piping.  Location and 
arrangement o f pi ping l ayout t akes i nto ac count many des ign 
considerations. I nstall t he pi ping as  i ndicated, t o t he ex tent pr actical.  
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Deviations shall be approved by the County. 
 
B. Install pi ping b eginning at  l ow poi nt o f s ystems, t rue t o g rades an d 

alignment indicated with unbroken continuity of invert. Place bel l ends of 
piping f acing ups tream. When i nstalling gaskets, s eals, sl eeves, and 
couplings, follow manufacturer's r ecommendations f or us e o f lubricants, 
cements, an d o ther i nstallation r equirements.  M aintain s wab or  drag i n 
line and pull past each joint as it is completed. 

 
The pipe shall be c arefully examined for defects and the inside c leaned.  
After placing pipe in the ditch, the ends shall be wiped free from al l di rt, 
sand and foreign material.  All pipe and joints shall be made, handled, and 
installed i n s trict ac cordance w ith t he manufacturer's r ecommendations 
and i nstructions.  I nstall pi pe i n accordance w ith F DOT Standard 
Specification 430. 
 

C. Install piping pitched down in direction of flow, at minimum slope per plans 
and in accordance with manufacturer’s recommendations, specifications, 
and design plans. 

 
D. Boring:  I nstall pi pe u nder s treets or  ot her obs tructions t hat c annot b e 

disturbed, by boring, jacking, or a combination of both. These methods of 
installation ar e not al lowed f or newly pav ed roadways. Utility c onduit 
should be installed prior to paving. 

 
E. All RCP  jo ints s hall b e sock/filter w rapped pr ior t o backfilling unl ess a  

manufacturer recommended coupling is used. 
 
F. Field repairs of pipeline shall be in s trict accordance with manufacturer’s 

recommendations and specifications. 
 
G. Only conventional concrete pipe shall be allowed under dedicated County 

roads. 
 
H. Pipe C over:  Cover s hall be  a  m inimum of 12” , unless ap proved by  t he 

County. 
 
I. Pipe Size:  Minimum Pipe size shall be 18” diameter or equivalent, unless 

approved by the County.  
 
3.4 MANHOLES 
 

A. General:  Install manholes complete with accessories as indicated.  Form 
continuous concrete o r s plit pi pe s ection c hannel and benches between 
inlets and outlet. Set tops of frames and covers f lush with f inish surface 
where manholes occur in pavements.  Elsewhere, set tops 3 inches above 
finished grade, unless otherwise indicated. 
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B. Place precast c oncrete manhole s ections as i ndicated, and i nstall i n 
accordance with ASTM C 891. 

 
C. Construct cast-in-place manholes as indicated. 
 
D. Provide r ubber j oint gasket c omplying with A STM C 443 a t j oints o f 

sections; or apply bituminous mastic coating at joints of sections. 
 
3.5 INLETS 
 

A. Construct i nlets t o s izes and s hapes i ndicated p er F DOT S tandard 
Specification 425-6, or as modified in the plans.  

 
B. Set frames and grates to elevations indicated. 
 

3.6 OUTFALL STRUCTURES 
 

A. Pipe s ystems s hall b e ut ilized f or primary out fall o f r etention/detention 
areas. 

 
B. Weirs and flumes w ill not  be acceptable for use as  pr imary pond  out fall 

structures or to primarily route stormwater to retention/detention areas at 
the end of down-gradient roadways. 

 
3.7 END TREATMENT   
  

Construct End Treatment per FDOT Standard Specification 430-4.6. 
 

3.8 STORMWATER SYSTEM BACKFILL 
 

Place and compact backfill material in accordance with Section 02300 and FDOT 
specification 125-8. 

 
3.9 CLOSING OUT-OF-SERVICE STORMWATER SYSTEMS 
 

A. Out-of-Service Piping:  C lose open ends  o f out o f s ervice underground 
piping t hat i s i ndicated t o r emain i n pl ace.  P rovide s ufficiently strong 
closures t o w ithstand hydrostatic or  ear th pressure t hat m ay r esult after 
pipe ends have been closed and grout filled with non-shrink grout. 

 
1. Close open ends of concrete pipe or  s tructures with not  less than 

8-inch-thick brick masonry bulkheads and grout fill. 
 

2. Close open en ds o f ot her pi ping w ith pl astic pl ugs, or  ot her 
acceptable methods s uitable for s ize and t ype of  m aterial bei ng 
closed.  Wood plugs are not acceptable. 

 
B. Out-of-Service Structures:  Remove structure and close open ends of the 
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remaining piping or  remove top of s tructure down to not less than 3 feet 
below f inal grade; fill structure with stone, rubble, gravel, compacted dirt, 
or flowable f ill to w ithin 1 foot o f t op o f s tructure remaining, and fill with 
concrete. 

 
3.10 FIELD QUALITY CONTROL 
 

A. Refer to S ection 03300 f or Concrete T esting and 023 00 f or Earthwork 
Testing.  

 
B. Cleaning:  Interior o f piping and s tructures shall be c leared of di rt and  

other superfluous material as work progresses.  Maintain swab or drag in 
piping and pull past each joint as it is completed. 

 
1. In l arge, accessible piping, brushes and brooms may be used for 

cleaning. 
 

2. Place plugs in ends of uncompleted pipe at end of day or whenever 
work stops. 

 
3. Flush piping between manholes, to remove collected debris. 

 
C. Interior Inspection:  Inspect piping to determine whether line displacement 

or other damage has occurred. 
 

1. Make inspections after pipe between manholes has been installed, 
cleaned and approximately 2 feet of backfill is in place, and again at 
completion of project.  Each section of pipe between structures is to 
show f rom ei ther end  on ex amination, a full c ircle of  l ight.  E ach 
appurtenance to the system shall be of the specified size and form, 
to be ne atly and s ubstantially c onstructed, w ith t he t op s et 
permanently to exact position and grade. 

 
2. If i nspection i ndicates poor  al ignment, d ebris, di splaced pi pe, 

infiltration, or other defects, correct such defects and re-inspect.  All 
repairs s hown nec essary b y t he i nspections ar e t o b e m ade, 
broken, cracked, or punctured pipe replaced, al l deposits removed 
and t he pi pe l eft true t o l ine and g rade as her ein s pecified, or  
shown on the plans, entirely clean and free from abnormalities and 
ready for use at no additional expense to the County. 

 
3. All s torm pipes will be s ubject t o v ideo camera i nspection by  

County staff. 
 

D. Trench Backfill Around and Above Pipe: 
 

1. In each compacted backfill layer, perform density test as specified 
in Section 02300. 
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2. Other tests may be required at County’s discretion. 

 
E. Clean U p:  B efore final i nspection and ac ceptance, t he C ontractor s hall 

clean ditches, shape shoulders and restore all disturbed areas, including 
street c rossings, g rass pl ots, to as g ood as c ondition as  ex isted be fore 
work s tarted.  A ll t renches s hall be leveled and l oose m aterial r emoved 
from pavement g utters, s idewalks, pi pelines, an d i nlet s ediment t raps, 
employing hand labor, if necessary. 
 

PART 4 - MEASUREMENT/PAYMENT 
 

4.1 METHOD OF MEASUREMENT 
 

 The quantities to be paid for will be ( 1) t he number o f inlets, manholes, 
end walls, mitered end sections, flared end sections, junction boxes, and 
yard dr ains, i ncluding f ittings and appurtenances, c ompleted and  
accepted; (2) length of pipe to the nearest foot of type specified; and (3) 
the number o f s tructures o f t hese t ypes ( including also valve boxes and 
monument boxes) satisfactorily adjusted. 

 
4.2  BASIS OF PAYMENT 
 

Price and payment will be full compensation for finishing all materials and 
completing al l work described herein or shown in the plans, including al l 
clearing and grubbing outside the limits of clearing and grubbing as shown 
in t he pl ans, al l ex cavation ex cept t he v olume i ncluded in t he 
measurement des ignated t o b e pai d for und er t he i tems for t he g rading 
work on t he project, a ll backfilling around the s tructures, t he di sposal o f 
surplus material, and the furnishing and placing of all the gratings, frames, 
covers, and any other necessary fittings. 

 
END OF SECTION 02600 
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SECTION 02800 - FENCING 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
   

A. Drawings and g eneral pr ovisions of  the C ontract, i ncluding G eneral and  
Supplementary Conditions, apply to this Section. 

 
B. Florida D epartment o f T ransportation, Standard Specifications for Road 

and Bridge Construction, Section 550 and Design Standard, Index 802, 
Latest Editions 
 

1.2 SUMMARY 
 

A. This Section includes, but is not limited to, the following: 
 

1. Chain link fence  
 

2. Farm Fence 
 

3. Wood privacy fence 
 

B. Where ex isting fences ar e to be r elocated, b ut ex isting m aterials ar e 
deteriorated or damaged, fencing shall be replaced in kind or as specified 
by the County. 

 
1.3 PROJECT CONDITIONS 
 

A. Traffic:  C onduct fencing operations to ensure minimum interference with 
roads, streets, walks, and other adjacent occupied or used facilities and to 
minimize disturbance of the activities of adjacent property owners.  Do not 
close or obstruct streets, walks, or other occupied or used facilities without 
prior approval.   

 
B. Security:  D o n ot l eave any  fence unfinished or  i ncomplete which m ight 

allow the escape of livestock or household pets, access to a private/public 
pool or  p ond, et c w ithout t emporary m easures i n pl ace dur ing 
construction. 

 
1.4 PRODUCT DELIVERY, STORAGE AND HANDLING 
 

A. Deliver m aterial i n m anufacturer's or iginal packaging with all t ags and  
labels intact and legible. 

 
B. Handle and store material in such a manner as to avoid damage. 
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PART 2 - PRODUCTS 
 
2.1 CHAIN LINK FENCING:   
 

Chain link fence shall meet the requirements of FDOT Standard Index 802. 
 
2.2 GATES 
 

A. Swing Ga tes:  P er FDOT Standard Index 802 as m odified her ein, 
construct o f 1.625" o.d. s teel pipe galvanized in accord with ASTM A-53 
and weighing 2.27 pounds per lineal foot.  Provide gates more than 8 feet 
wide with ei ther i ntermediate m embers or  di agonal t russ r ods.  P rovide 
gates l ess than 8 feet w ide w ith t russ r ods or i ntermediate braces.  
Arrange latches for padlocking to provide accessibility f rom both sides of 
the gate.  Where a double swing gate i s called ou t, Construct Concrete 
Anchor r od Base 8” i n di ameter a nd 4”  d eep flush w ith t op o f g round.  
Opening in base for rod shall accommodate standard size in accordance 
with manufacturer and shall be PVC or galvanized steel pipe. 
 

B. Slide Gates:  shall be constructed per FDOT Index 803. 
    
2.3 ACCESSORIES 
 

Post Tops:  pressed steel, or malleable iron.  Where top rail is used, provide post 
tops to permit passage of top rail. 

 
2.4 FARM FENCING 
 

Farm Fencing shall meet the requirements of FDOT Index 801. 
 

2.5 WOOD PRIVACY FENCE 
  

A. Where existing f ences are t o be  relocated, b ut ex isting m aterials ar e 
deteriorated or damaged, fencing shall be replaced in kind or as specified 
by the County. 
 

B. Shall be constructed as per industry standard with proper clearance below 
fence so as not to impede stormwater flow. 

 
PART 3 - EXECUTION 
 
3.1 CHAIN LINK FENCING 
 

Chain link fence shall meet the requirements of FDOT Standard Index 802. 
 

A. Drill holes for post footings in firm, undisturbed or compacted soil. 
 

B. Place c oncrete ar ound pos ts i n a c ontinuous pour , t amp for 
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consolidation. Check each post for vertical and top alignment. 
 

C. Set Keepers, stops, sleeves and other accessories into concrete as 
required. 
 

D. Topping of the fence with barbed wire shall not be included unless 
specifically shown on the plans. 

 
3.2 INSTALLATION  
 

A. Brace Assemblies:  install braces so posts are plumb when diagonal rod is 
under proper tension. 

 
B. Tension Wire:  install tension wires before stretching fabric and tie to each 

post with ties or clips. 
 

C. Fabric:  p ull fabric taut 2 i nches above grade level and t ie to posts, rails, 
and tension wires. Attach fabric to terminal or gateposts by a stretcher bar 
and clip to other framework so that fabric remains in tension after pulling 
force is released. 

 
D. Hinge gates to swing through 180 degrees from closed to open. 

 
3.3 FARM FENCING 
 

A. General installation shall be i n ac cordance w ith F DOT I ndex 801 as 
modified herein. 

 
B. Fence shall be installed with wire side to the private property side. 

 
C. Topping of the fence with barbed wire shall not be included unless existing 

farm fence includes barbed wire topping. 
 

3.4 WOOD PRIVACY FENCING: 
 

Shall be constructed as per industry standard with proper clearance below fence 
so as not to impede stormwater flow. 
 

PART 4 - MEASUREMENT/PAYMENT 
 
4.1 METHOD OF MEASUREMENT 
 

A. GENERAL 
 

The quantities to be paid for will be either the number of gates, the length 
of each type of fence, the number of corner post assemblies, constructed 
and ac cepted or t he length o f e ach t ype o f fence w ith al l ot her i tems 
necessary for construction as incidental.  In addition, extra payment will be 
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made, for additional lengths of post approved by the County. 
 

B. MEASUREMENT OF FENCE LENGTH 
 

The length of fence to be paid for will be measured along the bottom of the 
fabric, ou t-to-out o f end p osts, i n the c ompleted an d ac cepted fence.  
Measurement for R esetting F ence w ill be t he ac tual l ength of e xisting 
fence reset, including gates when applicable. 

 
C. CORNER POST ASSEMBLIES, PULL, AND END POST ASSEMBLIES 
 

The nu mber o f c orner pos t as semblies and o f pul l a nd e nd pos t 
assemblies to be paid for w ill be t he n umber o f s uch p ost as semblies 
constructed and accepted. 

 
4.2 BASIS OF PAYMENT 
 

A. BASIC ITEMS OF FENCING 
 

The contract unit price will be full compensation for all work and materials 
necessary f or t he c omplete i nstallation, i ncluding l ine pos ts, b ut no t 
including the corner, end, and pull posts and the assemblies thereof.  

 
B. ITEMS OF POST ASSEMBLIES 

 
The Contract unit prices for the items of Corner Post Assemblies and Pull 
and End Post A ssemblies w ill i nclude t he p osts a nd the complete 
assemblies therewith for each such item.  Approach posts and brace posts 
will be considered as part of the assembly of the corner, end, or pull post 
serves as a brace in more than one horizontal line. 

 
C. PAYMENT RATES FOR EXTRA-LENGTH POSTS 

 
For any length of posts in excess of the standard length for each particular 
type of post, approved by the Engineer as  provided above, payment will 
be made for each foot in excess of the standard length at the percentage 
of the Contract unit price per foot for the item of Fencing, as shown in the 
following schedule: 

 
Total Post Length  Steel and Aluminum 

Posts 
Recycled Plastic & 

Timber Posts 
Standard up to 14’ 50% 60% 
Between 14’ – 20’ 60% 80% 
Over 20’ * * * 

 
*When t he l ength o f post ex ceeds 20 feet, t he w ork o f finishing and  
installing s uch p osts and the c osts i ncidental t hereto w ill be pai d f or a s 
unforeseeable through a change order. 
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The standard length of steel, recycled plastic and al uminum posts will be 
the required length as indicated in the plans for each type and case.  The 
above pr ovisions f or extra l ength payment will appl y t o end,  c orner and  
pull posts. 

  
The payment for additional length of post will include the cost of additional 
concrete to extend concrete bases, as applicable. 

 
D. GATE PAYMENT 

 
The q uantities t o be pai d for w ill be f ull c ompensation for al l l abor, 
materials, posts and associated hardware for the complete installation of 
the type gate specified in the plans, and accepted by the County. 

 
END OF SECTION 02800 
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SECTION 02900 - GRASSING 
          
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and g eneral pr ovisions o f C ontract, i ncluding G eneral an d 
Supplementary Conditions and other Specifications Sections apply to this 
Section. 

 
B. Florida D epartment o f T ransportation, Standard Specifications for Road 

and Bridge Construction, Section 570 and Section 981, Latest Edition 
 

1.2 SUMMARY 
 
 Extent o f g rassing w ork i s as  s pecified or  s hown on t he c onstruction pl ans. 

Sodded areas disturbed during construction shall be re-sodded to match existing. 
Areas di sturbed bey ond s pecified c onstruction ar ea s hall be s odded, a t n o 
additional expense, either to match existing or as per County direction.    

 
1.3 SUBMITTALS 
 
 See par agraph 1. 9 A Quality Control/Quality Assurance Submittals, S ection 

1300. 
 
1.4 DELIVERY AND STORAGE 
 

A. General: Seed, fertilizer, sod and other grassing materials shall be stored 
under c over and pr otected f rom d amaged w hich would m ake t hem 
unacceptable for use. 

 
B. Seed:  All seed shall be l abeled i n accordance w ith U .S. Department of 

Agriculture Rules and Regulations under the Federal Seed Act in effect on 
the d ate of i nvitation f or bi ds. A ll s eed s hall be furnished i n sealed 
standard containers, unless exception is granted in writing.  S eed, which 
has b ecome w et, moldy, or  ot herwise da maged i n t ransit or  i n s torage, 
shall not be used.  

 
C. Fertilizer:  Fertilizer shall be delivered to the site in the original, unopened 

containers, each b earing t he manufacturer's g uaranteed a nalysis. A ny 
fertilizer, which bec omes c aked or  ot herwise dam aged, m aking i t 
unsuitable for use, shall not be used.  

 
D. Sod:  D o n ot us e s od w hich has  bee n c ut ( stripped) for m ore t han 4 8 

hours. Stack all sod that is not planted 24 hours after cutting and maintain 
proper moist condition. 
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PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 

A. Lime:  Lime shall be ground limestone (Dolomite) containing not less than 
85 percent of total carbonates, and shall be ground to such a fineness that 
50-percent w ill pas s a 100 -mesh s ieve an d 90 -percent w ill pas s a 20 -
mesh sieve. 

 
B. Fertilizer:  Apply fertilizer at the following rates:  

10-10-10 1000 lbs/acre=0.2 lbs/sq yd 
13-13-13  770 lbs/acre=0.16 lbs/sq yd 

 
C.   Seed:  Apply seed at the rate as specified:  
 

GRASS SEEDING RATES (Lbs/Ac) 

           

TYPE OF SEED 

ZONE I      ZONE II   
COASTAL* INLAND COASTAL* INLAND 
Mar.-
Nov. 

Nov.-
Mar. 

Mar.-
Nov. 

Nov.-
Mar. 

Mar.-
Nov. 

Nov.-
Mar 

Mar.-
Nov. 

Nov.-
Mar. 

PERMANENT 
GRASSES                 
Unhulled Bermuda**   90   20   90   20 
Hulled 
Bermuda**   60   15   60   15   
Bahia (Argentine or  
Pensacola)     180 180     180 180 
QUICK GROWING 
GRASS                 
Annual Rye Grass   90   90   90   90 
TOTAL POUNDS 
PER ACRE 60 180 195 290 60 180 195 290 
* Locations where salt sensitive plants may be adversely affected by high concentrations 
of salt in soils, water, or air. This may include seaside locations, low-lying areas subjected 
to per iodic s altwater i nundation f rom s torms or  hi gh t ides, or  where s alt i ntrusion i nto 
groundwater supply has occurred. 
  

         
  

** Bermuda shall not be used in areas adjacent to existing or proposed landscaping. 
  

         
  

NOTE: All s eeding s hall be per formed m eeting t he r equirements o f S ection 5 70 o f t he 
Standard Specifications 

 
Activities such as clearing, grading, and excavating that will disturb one or 
more ac res of l and r equire c overage under  t he G eneric P ermit for 
Stormwater Discharge f rom Large and Small Construction Activities f rom 
the F lorida Department o f Environmental P rotection, and implementation 



 
GRASSING – 02900                                 01/15 

- 3 - 
 

of appr opriate p ollution pr evention m easures t o m inimize er osion an d 
sedimentation. P lease r efer t o t he N ational P ollutant D ischarge 
Elimination System (NPDES) Permit. 

 
E. Mulch:  The mulch material shall be dry s traw or  hay , consisting o f oat, 

rye, or  wheat s traw, or of  p angola, p eanut, c oastal B ermuda or  B ahia 
grass, hay or compost; and shall be free from noxious weeds and plants. 
Any plant officially listed, as being noxious or undesirable by any Federal 
Agency, any  a gency of t he S tate o f F lorida or  any  l ocal j urisdiction i n 
which t he pr oject i s being c onstructed s hall not  be used. Furnish t o t he 
engineer, pr ior t o i ncorporation onto t he pr oject, a c ertification f rom the 
Florida D epartment of A griculture an d C onsumer Services, D ivision o f 
Plant Industry, stating that the Mulch materials are free of noxious weeds. 
Any s uch nox ious pl ant or  pl ant p art found t o be delivered shall be  
removed by  the C ontractor at his ex pense. O nly und eteriorated mulch, 
which can readily be cut into the soil, shall be us ed. The “air-dry” weight 
(as defined by the Technical Association of the Pulp and Paper Industry, 
for wood cellulose) shall be marked on each package by the producer.  
Apply mulch at a rate of 2 ton/acre or 1 lb/sq yd. 

 
E. Sod:  A ll sod shall be heal thy Centipede Sod unless otherwise required. 

Sod shall be s trongly rooted, free of weeds and undesirable grasses and 
capable of providing vigorous growth and development when planted. Sod 
shall m atch existing s pecies where r estoration i s r equired as a r esult of 
the Contractor's work. 

 
PART 3 - EXECUTION 
 
3.1 REQUIREMENTS 
 

All ar eas di sturbed b y t he C ontractor's op erations, s hall be  grassed, unl ess 
otherwise noted.  

 
3.2 PLANTING SEED 

 
A. Grading:  A reas t o be  g rassed s hall be g raded to r emove d epressions, 

undulations, and i rregularities i n t he s urface be fore g rassing. A dhere t o 
grades as shown on plans. 

  
B. Tillage:  The area to be grassed shall be thoroughly tilled to a depth of four 

inches us ing a plow and disc har row or  r otary t illing m achinery unt il a 
suitable bed h as be en pr epared and no  c lods or  c lumps r emain l arger 
than 1½ inches in diameter. Remove sticks, roots, and rubbish. 

 
C. Applying Lime:  The pH of the soil shall be determined. If the pH is below 

5.0, sufficient l ime shall be added to provide a pH between 5.5 and 6.5. 
The lime shall be thoroughly incorporated into the top three to four inches 
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of the soil. Lime and fertilizer may be applied in one operation. 
  
D. Applying Fertilizer:  Fertilizer shall be applied in accordance with the rates 

specified in Part 2, and shall be thoroughly incorporated into the top three 
to four inches of soil before sod is installed. FDOT Section 982. 

 
E. Seed and Mulch:  Apply in accordance with the rates specified in Part 2. 
 
F. Maintenance:  M aintenance s hall beg in i mmediately f ollowing t he l ast 

operation of g rassing and  c ontinue u ntil final ac ceptance. M aintenance 
shall include watering, mowing, replanting, and all other work necessary to 
produce a uniform stand of grass, all at the contractor’s expense. 

   
3.3 PLACING SOD 

 
A. Use Centipede sod (Eremochloa ophiuroides) unless otherwise required. 

The s od s hall h ave a t hick m at o f r oots (minimum 2 ”) with eno ugh 
adhering s oil t o as sure g rowth. A pply s od w ithin 48 hours of  s tripping. 
Protect sod against drying and breaking of rolled strips. 
 

B. Placement:  P repare t he g round by  l oosening t he s oil.  Place s od 
perpendicular to the slope. Place sod on the prepared soil to form a solid 
mass with tightly fitted joints. Ensure the butt ends and sides of sod strips 
do not overlap. The seam should have a flush tight transition from new to 
existing sod with no overlap. Stagger strips to avoid a continuous downhill 
seam. Tamp or roll lightly to ensure contact with subgrade. Tamp the outer 
edges of the sodded area to produce a s mooth contour. Work s ifted soil 
into m inor c racks be tween pi eces o f s od; r emove ex cess t o av oid 
smothering o f adjacent g rass.  Water s od t horoughly with a f ine s pray 
immediately after planting. 

 
C. Pinning: All sod placed on a slope steeper than 3:1 shall be pinned, at the 

top of the sod, at a rate listed in the table below: 
  

Sod Size Pins Required 
Square Sod 2 pins per sod square 
Mini Roll 3 pins per roll 
Standard Rolls 1 pin per linear foot 

 
C. Watering:  Keep sod continuously moist to a depth below the root zone for 

three weeks after placement. If there is no water available to the site, the 
Contractor shall provide the water. Do not water in excess of 1” (one inch) 
per square yard per week for establishment. 

 
D. Clean-Up:  A ll ex cess s oil, ex cess gr ass m aterials, s tones, p allets and  

other w aste s hall be  r emoved f rom t he s ite dai ly and not  al lowed t o 
accumulate. All paved areas shall be kept clean at all times. 
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E. Maintenance:  M aintain s od by w atering, f ertilizing, weeding, m owing, 

trimming and other operations such as rolling, re-grading, and r e-planting 
as r equired t o establish a l awn f ree o f eroded or  b are ar eas and  
acceptable t o t he County. W here inspected work and m aterials do not  
comply w ith r equirements, r eplace r ejected w ork and  c ontinue 
maintenance un til r e-inspected by  County and f ound t o be acceptable. 
Remove rejected materials promptly f rom the project s ite. FDOT Section 
570-4. 

 
PART 4 - MEASUREMENT/PAYMENT 
 
4.1 METHOD OF MEASUREMENT 
 

The q uantities to be paid for w ill be for t he following i tems, c ompleted a nd 
accepted: square yards of  seeding, square yards of seeding and mulching, and 
square yards of sodding. 
 

4.2 BASIS OF PAYMENT 
 

Prices an d payments w ill be f ull c ompensation for all w ork and materials 
specified in this Section. 
 

END OF SECTION 02900 
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SECTION 03300 – PORTLAND CEMENT CONCRETE  
 

PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and G eneral Provisions of  the Contract, including General and 
Supplementary Conditions and other Specification Sections, apply to this 
Section. 

 
B. Florida Department of  Transportation (FDOT),  FDOT Material’s Manual, 

Chapter 9.2, Volume II, FDOT Standard Specifications for Road and Bridge 
Construction, Section 346, 347, 350, 400, 522, & 925, Latest Edition. 

 
1.2 SUMMARY 

 
 This Section includes concrete work for the following: 

 
 1. Roadways 
 2. Parking lots 
 3. Curbs and gutters 
 4. Walkways 
 5. Pads 
 6. Flumes 

   7. Curb Ramps 
   8. Cast in Place Structures 
 
1.3 SUBMITTALS  
 

A. Product data for proprietary materials and items, including reinforcement and 
forming ac cessories, adm ixtures, j oint s ystems, c uring compounds, 
dry-shake finish materials, and others if requested by the County. 

 
B. Design mixes for each class of concrete.  Include revised mix proportions 

when characteristics of materials, project conditions, weather, test results, or 
other circumstances warrant adjustments. 

 
C. Material certificates in lieu of material laboratory test reports when permitted 

by the County.  M aterial certificates shall be s igned by manufacturer and 
Contractor c ertifying t hat eac h m aterial i tem complies with or exceeds 
requirements.  Provide c ertification f rom adm ixture manufacturers t hat 
chloride content complies with requirements. 

 
1.4 PROJECT CONDITIONS 
 

A. Traffic Control:  Comply with requirements of Escambia County Specification, 
Section 04060, "Maintenance of Traffic."  
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B. Utilize flagmen, barricades, warning signs and warning lights as required, as 
shown on plans, or as directed by the County. 

 
PART 2 - PRODUCTS 
 
2.1 GENERAL REQUIREMENTS 

 
A. Concrete shall conform to requirements of FDOT Standard Specification, 

Sections 346, 347, &  522  for c urbs, g utters, sidewalks, s tructures and 
miscellaneous concrete. 

 
B. Concrete for pavement shall conform to requirements of FDOT Standard 

Specification, Section 350. 
 
C. Curb Ramps shall conform to FDOT Standard Index 304. 
 

2.2 REINFORCING MATERIALS 
 

A. Reinforcing Bars and Tie Bars:  ASTM A 615, Grade 60, deformed. 
 
B. Welded Steel Wire Fabric:  ASTM A 185. 
 

1. Furnish in flat sheets, not rolls. 
 

C. Deformed-Steel Welded Wire Fabric:  ASTM A 497. 
 
D. Fabricated B ar M ats:  W elded or  c lip-assembled s teel bar  m ats, A STM 

A 184.  Use ASTM A 615, Grade 60 steel bars, unless otherwise indicated. 
 
E. Joint Dowel Bars:  Plain steel bars, ASTM A 615, Grade 60. Cut bars true to 

length with ends square and free of burrs. 
 
F. Hook Bolts:  ASTM A 307, Grade A bolts, internally and externally threaded.  

Design hook bolt joint assembly to hold coupling against pavement form and 
in position during concreting oper ations, and t o per mit r emoval w ithout 
damage to concrete or hook bolt. 

 
G. Supports for Reinforcement:  Chairs, spacers, dowel bar supports and other 

devices for spacing, supporting, and fastening reinforcing bars, welded wire 
fabric, and dowels in place.  Use wire bar-type supports complying with CRSI 
specifications.  Use supports with sand plates or horizontal runners where 
base material will not support chair legs. 

 
2.3 CONCRETE MATERIALS 
 

A. Portland Cement:  Type I, Type IP, Type IS, Type IP (MS), Type II, or Type 
III. 
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1. Use one brand of cement throughout Project. 
 

2. All concrete shall develop a 28-day compressive strength of 3000 psi 
for non -structural (NS).  I f any  c oncrete s hould f ail t o m eet the 
strength requirement the structure shall be removed as necessary to 
remove t he def ective c oncrete and s hall t hen be r ebuilt at  t he 
Contractor's expense. 

 
B. Fly Ash:  ASTM C 618, Class C or Class F. 
 
C. Normal-Weight Aggregates:  ASTM C 33, Class 4, and as follows.  Provide 

aggregates from a single source.   
 

1. Maximum Aggregate Size:  1-1/2 inches. 
 
2. Do not use fine or coarse aggregates that contain substances that 

cause spalling. 
 
3. Local ag gregates not  c omplying w ith A STM C  33 t hat have been 

shown to produce concrete of  adequate strength and durability by 
special tests or actual service may be us ed w hen ac ceptable t o 
Engineer. 

 
D. Water:  Potable. 
 
E. Fiber Reinforcement:  S ynthetic f ibers eng ineered and des igned f or 

secondary reinforcement of concrete slabs, complying with ASTM C 1116, 
Type III. 

 
2.4 ADMIXTURES 

 
A. Provide concrete admixtures that c ontain not  m ore t han 0. 01 per cent 

chloride ions. 
 
B. Air-Entraining A dmixture:  A STM C  260, c ertified by  m anufacturer to be 

compatible with other required admixtures. 
 
C. Water-Reducing Admixture:  ASTM C 494, Type A. 
 
D. High-Range Water-Reducing Admixture:  ASTM C 494, Type F or Type G. 
 
E. Water-Reducing and Accelerating Admixture:  ASTM C 494, Type E. 
 
F. Water-Reducing and Retarding Admixture:  ASTM C 494, Type D. 
 

2.5 CONCRETE MIX 
 

A. Prepare design mixes for each type and strength of normal-weight concrete 
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per FDOT Standard Specification, Section 346-6.2 and FDOT Material’s 
Manual, C hapter 9. 2, V olume I I.  Us e a q ualified i ndependent t esting 
laboratory for preparing and reporting proposed mix designs.  Do not use the 
Owner's f ield quality-control testing laboratory as the independent testing 
laboratory. 

 
B. Fiber R einforcement:  A dd t o m ix at  r ate of  1. 5 l b per c u. y d., unl ess 

manufacturer recommends otherwise. 
 
C. Adjustment to Concrete Mixes:  Mix design adjustments may be requested 

by Contractor when characteristics of materials, project conditions, weather, 
test results, or other circumstances warrant. 

 
2.6 CONCRETE MIXING 
 

Ready-Mixed Concrete:  Comply with requirements of FDOT Standard Specification, 
Section 346-7 and FDOT Material’s Manual, Chapter 9.2, Volume II. 
 

PART 3 - EXECUTION 
 
3.1 SURFACE PREPARATION FOR CONCRETE PAVEMENT 
 

A. Proof-roll prepared base or subgrade surface to check for unstable areas 
and verify need for additional compaction.  Do not begin concrete work until 
such conditions have been corrected and are ready to receive paving. 

 
B. Remove loose material from compacted subbase surface immediately before 

placing concrete. 
 
3.2 EDGE FORMS AND SCREED CONSTRUCTION 
 

A. Set, brace, and secure edge forms, bulkheads, and i ntermediate screed 
guides to required lines, grades, and elevations.  Install sufficient forms to 
allow continuous progress of work and so that forms can remain in place at 
least 24 hours after concrete placement. 

 
B. Check completed formwork and screeds for grade and alignment to following 

tolerances: 
 

1. Top of Forms:  Not more than 1/8 inch in 10 feet. 
 
2. Vertical Face on Longitudinal Axis: Not more than 1/4 inch in 10 feet. 
 

C. Clean forms after each use and coat with form release agent as required 
ensuring separation from concrete without damage. 
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3.3 PLACING REINFORCEMENT 
 

A. General:  Comply with Concrete Reinforcing Steel Institute's recommended 
practice f or " Placing R einforcing B ars" f or pl acing and supporting 
reinforcement. Comply with FDOT Standard Specification, Section 350-7. 

 
B. Clean reinforcement of loose rust and m ill s cale, ear th, i ce, or  ot her 

bond-reducing materials. 
 
C. Arrange, space, and securely tie bars and bar supports to hold reinforcement 

in position dur ing c oncrete pl acement.  S ecure r einforcement ag ainst 
displacement by formwork, construction, or concrete placement operations.  
Locate and support reinforcing by metal chairs, runners, bolsters, spacers 
and hangers, as required.  Set wire ties so ends are directed into concrete, 
not t oward ex posed c oncrete s urfaces. M aintain minimum cover to 
reinforcement. 

 
D. Install welded wire fabric in lengths as long as practicable.  Lap adj oining 

pieces at  l east one f ull m esh and l ace splices w ith w ire.  O ffset l aps of 
adjoining widths to prevent continuous laps in either direction. Use of chairs 
is required.  Welded wire fabric shall not be “pulled” to center of slab. 

 
E. 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 overlap to adjacent mats. 

 
3.4 JOINTS 
 

A. General:  Construct control (contraction) joints, construction, and isolation 
joints t rue t o l ine w ith f aces per pendicular t o surface plane of concrete.  
Construct transverse joints at right angles to the centerline, unless indicated 
otherwise.  When joining existing paving, place transverse joints to align with 
previously placed joints, unless indicated otherwise. 

 
B. Control (Contraction) Joints:  Control joints are grooved, formed, or sawed 

into sidewalks, driveways and concrete pavements so that cracking will occur 
in these joints randomly. If not specified on drawings, intervals shall be not 
greater than 10 feet or less than 5 feet.  Construct control joints for a depth 
equal to at least 1/4 of the concrete thickness, as follows: 

 
1. Tooled Joints:  Form contraction joints in fresh concrete by grooving 

and finishing each edge of joint with a radiused jointer tool. 
 

2. Sawed Joints:  Form contraction joints with power saws equipped with 
shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch-wide 
joints into hardened concrete when cutting action will not tear, abrade, 
spawl or ot herwise dam age s urface and before development of 
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random contraction cracks. 
 

3. Inserts:  Form c ontraction j oints by  i nserting pr emolded pl astic, 
hardboard, or fiberboard strips into fresh concrete until top surface of 
strip is flush with paving surface.  Radius each joint edge with a jointer 
tool.  Carefully remove strips or caps of two-piece assemblies after 
concrete has hardened.  Clean groove of loose debris. 

 
C. Construction Joints:  Set construction joints at side and end terminations of 

paving and at locations where paving operations are stopped for more than 
½ hour, unless paving terminates at isolation joints. 

 
1. Provide preformed galvanized steel or plastic keyway-section forms or 

bulkhead forms with keys, unless indicated otherwise.  Embed keys at 
least 1-1/2 inches into concrete. 

 
2. Continue reinforcement across construction joints unless indicated 

otherwise.  
 

D. Expansion J oints:  F orm ex pansion j oints of  preformed joint filler strips 
abutting concrete curbs, catch basins, manholes, inlets, structures, walks, 
other fixed objects, and where indicated. 

 
1. Locate ex pansion j oints at  i ntervals of  30  feet, unl ess i ndicated 

otherwise or directed by County. 
 

2. Extend joint fillers full width and depth of joint, not less than ½ inch or 
more than 1 inch below finished s urface w here j oint s ealant i s 
indicated.  Place top of joint filler flush with finished concrete surface 
when no joint sealant is required. 

 
3. Furnish joint f illers in one-piece lengths for full width being placed 

wherever possible.  Where more than one length is required, lace or 
clip joint filler sections together. 

 
4. Protect top edge of joint filler during concrete placement with a metal, 

plastic, or other temporary preformed cap.  Remove protective cap 
after concrete has been placed on both sides of joint. 

 
E. Filler and Sealants:  Submit specifications to Engineer for approval.   
 
F. Install dow el bar s and s upport as semblies at  j oints w here indicated.  

Lubricate or  as phalt-coat one hal f of  dow el l ength t o prevent concrete 
bonding to one side of joint. 

 
3.5 CONCRETE PLACEMENT 
 

A. Comply with requirements of FDOT Standard Specification, Sections 350-8 
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and 400-7 for placing concrete. 
 
B. Deposit and spread concrete in a continuous operation between transverse 

joints.  D o not push or drag concrete into place or use vibrators to move 
concrete i nto pl ace.  N o c oncrete w ill be pl aced on concrete which has 
hardened sufficiently to cause t he f ormation of  s eams or  pl anes of  
weakness.  Deposit concrete as nearly as practical to i ts f inal location to 
avoid segregation.  W hen concrete placing is interrupted for more than ½ 
hour, place a construction joint. 

 
C. Use a bondi ng agent at locations where f resh concrete is placed against 

hardened or partially hardened concrete surfaces. 
 
D. Consolidate concrete by mechanical vibrating equipment supplemented by 

hand-spading, rodding, floating, or tamping.  Use equipment and procedures 
to c onsolidate c oncrete c omplying w ith F DOT S tandard S pecification, 
Section 350-9. 

 
E. Screed paved surfaces with a straightedge and strike off.  Use bull floats or 

darbies to form a s mooth surface plane before excess moisture or bleed 
water appears on the surface.  Do not further disturb concrete surfaces prior 
to beginning finishing operations. 

 
F. Place concrete in two operations; s trike of f initial pour for entire width of 

placement and to the required depth below finish surface.  Lay welded wire 
fabric or fabricated bar mats immediately in final position.  Place top layer of 
concrete, strike off, and s creed.  Remove and replace portions of bottom 
layer of concrete that have been placed more than 15 minutes without being 
covered by top layer or use bonding agent if acceptable to County. 

 
G. Curbs and Gutters:  Shall be constructed in accordance with FDOT Specs.  

When automatic machine placement is used for curb and gutter placement, 
submit revised mix design and laboratory test results that meet or exceed 
requirements.  Produce curbs and gutters to required cross section, lines, 
grades, finish, and jointing as specified for formed concrete.  If results are 
not acceptable, remove and replace with formed concrete. 

 
H. Slip-Form Pavers:  When automatic machine placement is used for paving, 

submit revised mix design and laboratory test results that meet or exceed 
requirements.  Produce paving to required thickness, lines, grades, finish, 
and jointing as required for formed paving.  Compact subgrade of sufficient 
width to prevent displacement of paver machine during operations. 

 
I. When adj oining pav ement l anes ar e pl aced i n s eparate pour s, do not  

operate equipment on concrete until pavement has attained 85 percent of its 
28-day compressive strength, or sufficient strength to carry loads without 
damage or injury. Maturity Method Testing, as outlined in FDOT Standard 
Specification, S ection 353-10.2, s hould be us ed t o det ermine c oncrete 
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strength. 
 
J. Cold-Weather Placement:  C omply w ith pr ovisions of F DOT S tandard 

Specification, Sections 346-7.4 and 400-7.1.1. Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing 
actions, or low temperatures. 

 
K. Hot-Weather Placement:  P lace concrete complying with FDOT Standard 

Specification, Sections 346-7.5 and 400-7.1.2, and as specified when hot 
weather conditions exist. 

 
3.6 CONCRETE FINISHING 
 

A. Float Finish:  Begin floating when bleed-water sheen has disappeared and 
the concrete surface has stiffened sufficiently to permit operations.  Float 
surface w ith pow er-driven floats or  by  hand -floating i f ar ea i s s mall or  
inaccessible to power units.  Finish surfaces to true planes within a tolerance 
of 1/8 inch in 10 feet as determined by a 10-foot-long straightedge placed 
anywhere on the surface in any direction.  Cut down high spots and fill low 
spots.  Refloat surface immediately to a uniform granular texture. 

 
1. Medium-to-Fine-Textured Broom Finish:  Draw a soft bristle broom 

across concrete surface perpendicular to line of traffic to provide a 
uniform fine line texture finish. 

 
2. Tine Finishes:  Apply to curb cut ramps and other areas as noted on 

the drawings.  Finish shall be applied by an approved hand method 
and shall consist of transverse grooves which are 0.03 to 0.12 inch in 
width and 0.10 to 0.15 inch in depth, spaced at approximately ½ inch 
center to center. 

 
B. Final Tooling:  Tool edges of paving, gutters, curbs, and j oints formed in 

fresh concrete with a jointing tool to the following radius.  Repeat tooling of 
edges and j oints after applying surface f inishes.  Eliminate tool marks on 
concrete surfaces.  Radius:  ½ inch. 

 
3.7 CONCRETE PROTECTION AND CURING 
 

General:  Protect freshly placed concrete from premature drying and excessive cold 
or hot  t emperatures.  C omply w ith t he r ecommendations of  F DOT S tandard 
Specification, Sections 350-11 and 925. 
 

3.8 QUALITY CONTROL TESTING 
 

A. A qualified, accredited testing and inspection laboratory, under the direction 
of a P rofessional Engineer, l icensed in the State of  Florida, shall sample 
materials, perform tests, and submit test reports during concrete placement 
as follows: 
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1. Sampling Fresh Concrete:  ASTM C 172, except modified for slump to 
comply with A STM C  94. All c oncrete s hould be s ampled by  A CI 
certified technicians. 

 
a. Slump:  ASTM C 143; one test at point of placement for each 

compressive-strength test but no less than one test for each 
day's pour of each type of concrete.  Additional tests will be 
required when concrete consistency changes. 

 
b. Air Content:  ASTM C 231, pressure method; one test for each 

compressive-strength test but no less than one test for each 
day's pour of each type of air-entrained concrete. 

 
c. Concrete Temperature:  ASTM C 1064; one test hourly when 

air temperature is 40 deg F (4 deg C) and below and when 80 
deg F (27 deg  C) and above, and one t est f or eac h s et of  
compressive-strength specimens. 

 
d. Compression Test Specimens:  ASTM C 31; one set of four 

standard cylinders for each compressive- strength test, unless 
directed ot herwise.  M old and s tore c ylinders f or 
laboratory-cured test specimens except when field-cured test 
specimens are required. 

 
e. Compressive-Strength Tests:  ASTM C 39; one set for each 

day's pour of each c oncrete c lass, pl us one s et f or eac h 
additional 50 cu. y d.  T est one s pecimen at  7 day s, two 
specimens at 28 days, and retain one specimen in reserve for 
earlier or  l ater t esting i f r equired. Class I  Concrete NS 
compression test specimens cylinders are not required, except 
as directed by County.    

 
f. Contractor s hall repair t he ar ea t o t he s atisfaction of  t he 

Engineer where material was removed for testing purposes.  
Should any work or materials fail to meet the requirements set 
forth in the plans and specifications, contractor shall pay for 
retesting of same. 

 
2. Basis for acceptance of  c oncrete w ill be per  FDOT Standard 

Specification, Sections 346-8 through 346-11.   
 

B. Test results will be reported i n writing t o the County, within 24 hour s of  
testing.  Reports of compressive s trength t ests shall contain t he P roject 
identification name and number, date and location of concrete placement, 
name of  c oncrete t esting l aboratory, concrete type and c lass, des ign 
compressive strength at 28 days, concrete mix proportions and materials, 
compressive breaking strength, and type of break for both 7-day and 28-day 
tests. 
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C. Nondestructive Testing:  Non-destructive test methods may be us ed with 

approval of  t he E ngineer, but  s hall not  be used as the  sole bas is f or 
acceptance or rejection. 

 
D. Additional Tests:  The testing laboratory will make additional tests of  the 

concrete when test r esults i ndicate s lump, ai r ent rainment, c oncrete 
strengths, or other requirements have not been met, as directed by Engineer. 
 Testing laboratory may conduct tests to determine adequacy of concrete by 
cored cylinders complying with ASTM C 42, or by other methods as directed. 

 
3.9 REPAIRS AND PROTECTION 
 

A. Remove and replace concrete work that is broken, damaged, or defective, or 
does not meet the requirements of this Section. 

 
B. Drill test cores where directed by the County when necessary to determine 

magnitude of cracks or defective areas.  Fill drilled core holes in satisfactory 
concrete areas with Portland cement concrete bonded to paving with epoxy 
adhesive. 

 
C. Protect concrete from damage.  Exclude traffic from concrete pavement for 

at least 14 day s af ter placement.  When construction traffic is permitted, 
maintain c oncrete as  c lean as  pos sible by  r emoving s urface s tains and 
spillage of materials as they occur. 

 
D. Maintain concrete work free of stains, discoloration, dirt, and other foreign 

material.  Sweep concrete paving not more t han 2 day s pr ior t o dat e 
scheduled for Substantial Completion inspections. 

 
PART 4 - MEASUREMENT/PAYMENT 
 
4.1 METHOD OF MEASUREMENT 
 

The quantities to be pai d for will be t he plan quantity, in square yards, of  Plain 
Cement Concrete Pavement, Reinforced Cement Concrete Pavement, square yards 
of sidewalk, and linear feet of curb and/or gutter.  

 
4.2 JOINTS AND CRACKS 
 

The Contractor shall include the cost for Cleaning and Sealing Joints in the cost of 
the n ewly c onstructed pav ement f or: (1) t ransverse and l ongitudinal j oint 
construction for new pavement; and (2) abutting joints between existing pavement 
and new pavement. 
 
For replacing joint seals and s ealing random cracks in existing Portland cement 
concrete pavement, the quantity to be paid for will be as specified below: 
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A. The length of pavement joint that has been satisfactorily cleaned and sealed 
in existing Portland cement concrete pav ement, as  det ermined by  f ield 
measurement along the joints, will be paid for at the Contract unit price per 
foot for Cleaning and Resealing Joints. 

 
B. The length of random cracks in existing Portland cement concrete pavement 

that have been satisfactorily cut, cleaned, and sealed, as determined by field 
measurement along the joints, will be paid for at the Contract unit price per 
foot for Cleaning and Sealing Random Cracks. 

 
4.3 BASIS OF PAYMENT 
 

Prices and payment will be full compensation for all work specified in this Section, 
including any preparation of the subgrade not included in the work to be paid for 
under anot her C ontract i tem; al l t ransverse and longitudinal joint construction, 
including tie-bars and dowel bars; the furnishing of test specimens; repair of core 
holes; and all incidentals necessary to complete the work. 

 
END OF SECTION 03300 
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SECTION 03310 – TIED CONCRETE BLOCK 
 

PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and G eneral Provisions of  the Contract, including General and 
Supplementary Conditions and other Specification Sections, apply to this 
Section. 

 
1.2 SCOPE OF WORK 

 
A. Scope of Work The Contractor shall furnish all labor, materials, equipment, 

and incidentals required and perform all operations in connection with the 
installation of tied concrete erosion control mats in accordance with the lines, 
grades, design and di mensions shown on t he Contract Drawings and as 
specified herein. 

 
1.3 SUBMITTALS  
 

A. The Contractor shall submit to the Engineer all manufacturer's performance 
research results and calculations in support of the tied concrete block mat 
system. Calculations and s hop dr awings s hall be pr ovided by  the 
manufacturer for the means and methods necessary to place the mats in 
accordance with PART 2. A and i n accordance with the plans. The shop 
drawings shall indicate the size and location of mats and placement along 
with providing the details and how the mats are tied together and are to be 
moved.  

 
B. The Contractor shall furnish to the Engineer all manufacturers’ specifications, 

literature, shop drawings for t he i nstallation of  t he m ats, and any  
recommendations, if applicable, that are specifically related to this project.  

 
PART 2 – PRODUCTS 
 
2.1 PROJECTS 
 

A. General Tied concrete block mats shall be manufactured or field fabricated 
from individual concrete blocks tied together with a high strength geogrid.  

 

Each block shall be tapered, beveled and interlocked. Each block 
shall incorporate interlocking surfaces or connections that prevent 
lateral displacement of  the blocks within the mats when they are 
lifted for placement.  
 

B. Tied Concrete Block Mat  
 

1. Scope This specification covers concrete blocks for erosion control 
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mats used for stabilizing channels. 
 

2. Materials C ementitious M aterials -Materials shall conform t o t he 
following applicable ASTM specifications:  

 
a. Portland Cements -Specification C 150, for Portland Cement. 
b. Blended Cements -Specification C 595, for Blended Hydraulic 

Cements.  
c. Hydrated Lime Types -Specification C 207, for Hydrated Lime 

Types.  
d. Pozzolans -Specification C 618, f or F ly A sh and R aw or  

Calcined Natural P ozzolans f or us e i n P ortland C ement 
Concrete.  

 
Aggregates shall conform to the following ASTM specifications, 
except that grading requirements shall not necessarily apply:  
Normal Weight -Specification C 33, for Concrete Aggregates. 
 

3. Physical Requirements Durability. The manufacturer shall satisfy the 
purchaser by proven field performance that the concrete units have 
adequate durability even if they are to be subjected to a freeze-thaw 
environment. 
 

TABLE 1. PHYSICAL REQUIREMENTS 
Compressive Strength Net Area Min. 
psi (mPa) 

Water Absorption Max., lb/ft3 (kg/m3) 

Avg. of 3 units  Individual Unit  Avg. of 3 units  Individual Unit  
4,000 (27.6)  3,500 (24.)  10 (160)  12 (192)  

 
4. Visual Inspection All units shall be sound and f ree of  defects that 

would i nterfere w ith t he pr oper pl acing of  t he unit or impair the 
strength or permanence of the construction. Surface cracks incidental 
to the usual methods of manufacture, or surface chipping resulting 
from customary methods of handling in shipment and delivery, shall 
not be deemed grounds for rejection. 

5. Sampling and Testing The purchaser or his authorized representative 
shall inspect the units upon delivery. Units missing more than 4 blocks 
per 80 square feet section shall be deemed grounds for rejection. 

6. The tied concrete block mats shall have one or more of the following 
nominal characteristics: Minimum open area of 10%  

The t ied c oncrete bl ock m at s hall ex hibit r esistance t o mild 
concentrations of acids, alkalis, and solvents.  

Polypropylene Geogrid Revetment mat shall be constructed of high 
tenacity, low elongating, and continuous filament polypropylene fibers. 
 Interlocking geogrid shall have the following physical characteristics:  
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Mass/Unit Area ASTM D-5261 7.0 oz/yd2 240 g/m2  
Aperture Size Measured 1.6 x 1.6 inch 40 x 40 mm  
Wide Width Tensile Strength  
Machine D irection (MD) A STM D-6637 2,055 lb/ft 30 k N/m Cross 
Machine D irection ( CMD) A STM D -6637 2, 055 l b/ft 30 k N/m 
Elongation at Break ASTM D-6637 6 % 6 %  
Tensile Strength @ 2%  
Machine Direction (MD) ASTM D-6637 822 lb/ft 12 kN/m  
Cross Machine Direction (CMD) ASTM D-6637 822 lb/ft 12 kN/m  
Tensile Strength @ 5%  
Machine D irection (MD) A STM D-6637 1,640 lb/ft 24 k N/m Cross 
Machine Direction (CMD) ASTM D-6637 1,640 lb/ft 24 kN/m  
Tensile Modulus @ 2%  
Machine Direction (MD) ASTM D-6637 41,100 lb/ft 600 kN/m Cross 
Machine Direction (CMD) ASTM D-6637 41,100 lb/ft 600 kN/m  
Tensile Modulus @ 5%  
Machine Direction (MD) ASTM D-6637 32,900 lb/ft 480 kN/m Cross 
Machine Direction (CMD) ASTM D-6637 32,900 lb/ft 480 kN/m  

NOTE: Polypropylene geogrid s hall be det ermined by  t he 
manufacturer.  

Tied concrete block mats are packaged in rolls.  These are packaged 
with high strength lifting straps for moving material into place with an 
excavator.  

PART 3 – CONSTRUCTION 
 

A. Prior to placing the tied concrete block mats, prepare the sub grade as 
detailed on t he plans. All subgrade surfaces prepared for placement of 
mats shall be smooth and f ree of  al l rocks, stones, sticks, roots, other 
protrusions, or debris of any kind. 

B. The prepared surface shall provide a firm unyielding foundation for the 
mats with no sharp or abrupt changes or breaks in the grade.  

C. Apply seed directly to the prepared soil prior to installation of the Tied 
Concrete Block Mat. Use seed per project specifications.  

D. Install mats to the line and grade shown on the plans and according to 
the manufacturer’s installation guidelines.  

 

E. The manufacturer will provide technical assistance during the slope 
preparation and i nstallation of  t he t ied c oncrete bl ock mats as 
needed.  
 

C. Clean forms after each use and coat with form release agent as required 
ensuring separation from concrete without damage. 
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PART 4 - MEASUREMENT/PAYMENT 
 
4.1 METHOD OF MEASUREMENT 
 

The completed work as described shall be measured and paid for at the contract 
unit price per square yard. 

4.2 BASIS OF PAYMENT 
 

Prices and payment for Tied Concrete Block Material will be full compensation for all 
work (including but not limited to labor, equipment, and materials) specified in this 
Section, including any preparation of the Subgrade not included in the work to be 
paid for under another Contract item, and all incidentals necessary to complete the 
work. 

 
END OF SECTION 03310 
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SECTION 04060 - MAINTENANCE OF TRAFFIC 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of  t he Contract, i ncluding G eneral and 
Supplementary Conditions and other Specifications Sections, apply to work 
of this section. 

 
B. Unless otherwise specified on t he plan sheets or in other sections of the 

specifications, al l m aterials and w ork s hall c onform t o the applicable 
requirements in the following documents: 

 
1. Florida Department of Transportation Design Standards, Latest 

Edition. 
 
2.  Florida Department of Transportation Standard Specifications for 

Road and Bridge Construction, Section 102, Latest Edition. 
 
3.  USDOT, Federal Highway Administration Manual on Uniform Traffic 

Control Devices for Streets and Highways, Latest Edition, P art 6 
Temporary Traffic Controls. 

 
4.  FDOT Minimum Specifications for Traffic control and Devices, Latest 

Edition.   
 
1.2 SUMMARY OF WORK 
 

The work under this section includes the maintenance of traffic within the limits of 
the project for the duration of construction. 

 
PART 2 – PRODUCTS - Not Used. 
 
PART 3 - EXECUTION 
 
3.1 RESPONSIBILITIES OF CONTRACTOR 
 

A. Control and maintain traffic and provide for the safety of the work area in 
accordance with Maintenance of Traffic (MOT) Plan included in the contract 
documents. Contractor shall comply with all aspects of said plan. Conduct 
operations in a manner that will not interrupt pedestrian and vehicle traffic 
except as approved by the County Engineer/Traffic Division.  Confine the 
work area to the smallest area practical to allow the maximum use of the 
street and sidewalk and to reduce any hazard to vehicles and pedestrians to 
a minimum. 

 
B. Maintain access to properties that adjoin the work.  Contact property owners 
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and assure that access is coordinated prior to commencing work that may 
block access.   

 
C. Furnish all l abor, m aterials, t ools, s upplies, eq uipment, and m achinery 

needed to fully comply with the specifications described on the plan sheets 
and in this Section.  At all times, the Contractor shall use workers and traffic 
control devices necessary to comply with all applicable provisions contained 
in the reference documents listed in Section 1.1. 

 
D. The Contractor shall notify the agencies and media listed below in writing, 48 

hours in advance, of any work within the road right-of-way that may interfere 
with vehicle and/or pedestrian traffic. 
 
1.  WCOA Radio – Tel: 478-6011; Fax: 478-3971 
 
2. Pensacola News Journal Tel: 435-8500; Fax: 435-8633; 
 Email: news@pensacolanewsjournal.com 
 
3. Escambia County Emergency Management Tel: 471-6315;  

Fax: 471-6322; Email: bob_boschen@co.escambia.fl.us 
 

4.  Escambia County Engineering Tel: 595-3440 
 
5.  Escambia County Sheriff Tel: 436-9630; Fax: 436-9128; 
 Email: traffic@escambiaso.com  
 
6.  Florida Highway Patrol Tel: 484-5000; Fax: 393-3405; 
 Email: stevepreston@flhsmv.gov  
 
7.  Escambia County School District Tel: 469-5591; Fax: 469-5661; 

Email: transportation@escambia.k12.fl.us and 
rdoss@escambia.k12.fl.us  
 

8.  Escambia County Administration Tel:  595-4900; Fax: 595-4908;  
 Email: Cheryl_Lively@co.escambia.fl.us 
 
9. Escambia County Area Transit Tel: 595-3228; Fax: 595-3222; 
 Email: Ted_Woolcock@co.escambia.fl.us  

 
 
3.2 PENALTIES AND SUSPENSION OF WORK 
 
 The County may verbally di rect t he Contractor t o immediately suspend work i f 

appearance of violation of safety regulations is found.  In such an event, Contractor 
shall immediately stop work and secure any potential hazards from the public until 
the potential violation is confirmed and/or corrected to satisfaction of the County.  
Law enforcement officers may be called to assist the County in suspending work if 
the C ontractor i s not  r esponsive.  S uspension of  w ork f or v iolation of safety 
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regulations shall not be grounds for a contract time extension or additional payment. 
 
PART 4 - MEASUREMENT/PAYMENT 
 
4.1  METHOD OF MEASUREMENT 
 

A. Maintenance of Traffic:  Where the plans require the use of trucks and truck 
mounted impact attenuators, these items will not be paid for separately but 
shall be included in the cost of Maintenance of  T raffic.  O nly use those 
attenuators that have been tested by a facility approved by the Engineer and 
certified as meeting the requirements as specified in NCHRP 350 and that 
have been properly maintained.   

 
B. Law E nforcement S ervices:  T he q uantity t o be pai d f or w ill be at the 

Contract unit price per hour for the actual number of officers on the project 
site.  Payment will be made only for those off-duty law enforcement officers 
specified in the MOT and authorized by the CountyI. 

 
C. When t he pl ans s how m ore t han one det our f acility i s i ncluded i n t he 

proposal, payment will be made under Maintenance of Traffic. 
 
D. Materials for Driveway Maintenance:  The quantity to be paid for will be, in 

square yards, of all materials authorized by the County, acceptably placed 
and maintained for driveway maintenance.  The quantity will be determined 
by in place measurement.  

 
4.2 BASIS OF PAYMENT 

 
A. MAINTENANCE OF TRAFFIC (GENERAL WORK):  Price and payment will 

be f ull compensation f or al l work and c osts specified under this Section 
except as may be specifically covered for payment under other items. 

 
B. LAW E NFORECEMENT:  P rices and pay ment w ill be considered full 

compensation f or t he s ervices of  t he of f-duty l aw enf orcement of ficer, 
including a marked law enforcement vehicle and all other direct and indirect 
costs. 

 
C. SPECIAL DETOURS:  Price and payment w ill be f ull c ompensation f or 

providing all detour facilities shown on t he plans and al l costs incurred in 
carrying our all requirements of this Section for general maintenance of traffic 
within the limits of the detour, as shown on the plans. 

 
END OF SECTION 04060 
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SECTION 1001 
 

ABBREVIATION & DEFINITIONS 
 
 
PART 1: ABBREVIATIONS 
 
1.1 Wherever the following abbreviations or symbols are used, they are to be construed the 

same as the respective expressions represented: 
 
AASHTO ......................................... American Association of State Highway and Transportation Officials 
ACI.....................……… ................................................................................. American Concrete Institute 
AGC.......………………...................................................Associated General Contractors of America, Inc. 
ANSI................………… ................................................................ American National Standards Institute 
APWA...............………....................................................................... American Public Works Association 
ASTM...........……..…….......................................................... American Society for Testing and Materials 
AWWA................………..................................................................... American Water Works Association 
BM......................………...........................................................................................................Bench Mark 
C.C. or C/C.................... .................................................................................................. Center to Center 
Cem..................………................................................................................................................... Cement 
CIP.............……………........................................................................................................ Cast-iron Pipe 
C.L. or CL............….….. .......................................................................................................... Center Line 
CMP...................…..…............................................................................................Corrugated Metal Pipe 
CO............……..………...............................................................................................................Clean Out 
Conc................…..……................................................................................................................ Concrete 
Const...................….….. ............................................................................................................. Construct 
DMH.......................…... ....................................................................................................... Drop Manhole 
D/W................…………................................................................................................................ Driveway 
ECUA..………..……….. ......................................................................Escambia County Utilities Authority 
El. or Elev......…………. ............................................................................................................... Elevation 
Ex. or Exist................………… ...................................................................................................... Existing 
F & C..........……………...................................................................................................Frame and Cover 
FH................…………............................................................................................................. Fire Hydrant 
FL...............……………............................................................................................................... Flow Line 
Fl. El.............…..……… ......................................................................................................Floor Elevation 
FS.............…..………… ...................................................................................................Finished Surface 
Galv..............….………. ............................................................................................................Galvanized 
GL.....................……….. ......................................................................................................... Ground Line 
Gr......................………. ....................................................................................................................Grade 
H.....................….……..........................................................................................................Height or High 
HC.......................……........................................................................................ House Connection Sewer 
Hor....................………. ..............................................................................................................Horizontal 
ID........................……….....................................................................................................Inside Diameter 
Inv........................…….. ..................................................................................................................... Invert 
Lin.................…………......................................................................................................................Linear 
Long..........…………….. .......................................................................................................... Longitudinal 
Max................…………............................................................................................................... Maximum 
MH.................…………................................................................................................................. Manhole 
m..........………………….....................................................................................................Meter or Middle 
Min.............................… .............................................................................................Minutes or Minimum 
Mon............................… .......................................................................................Monolithic or Monument 
OC............................….............................................................................................................. On Center 
OD............................…...................................................................................................Outside Diameter 
PCC...........................…................................................................................... Portland Cement Concrete 
Pl..............................…. ......................................................................................................Plasticity Index 
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PL.........................……. ................................................................................ Property Line or Plastic Limit 
PP..............................… .......................................................................................................... Power Pole 
ppm............................… ................................................................................................... Parts per Million 
Prop..........................….............................................................................................Proposed or Property 
psf.............................…. ......................................................................................Pounds per Square Foot 
psi.............................…........................................................................................ Pounds per Square Inch 
pvmt...........................…..............................................................................................................Pavement 
PVCP.........................…...........................................................................................Polyvinylchloride Pipe 
Q................................… .........................................................................................................Rate of Flow 
R............................…… ...................................................................................................................Radius 
RC..................……..….. .............................................................................................Reinforced Concrete 
RCP.........……..……….. ....................................................................................Reinforced Concrete Pipe 
Rdwy……........………… ..............................................................................................................Roadway 
Ret. Wall....................... .......................................................................................................Retaining Wall 
R/W........…................... .........................................................................................................Right-of-Way 
s.................................… ....................................................................................................................Slope 
San...........................…..................................................................................................................Sanitary 
SCCP.......................…. ................................................................................Steel Cylinder Concrete Pipe 
SD..............................… ..........................................................................................................Storm Drain 
Sdl............................…. ...................................................................................................................Saddle 
Sect..........................…. ..................................................................................................................Section 
Spec.........................…. ........................................................................................................Specifications 
Sp. MH.......................... ................................................................................................... Special Manhole 
SS..............................… .....................................................................................................Sanitary Sewer 
St.................................. .................................................................................................................... Street 
Sta................................ ...................................................................................................................Station 
Std................................ ............................................................................................................... Standard 
TH..............................… ............................................................................................................. Test Hole 
UL.......................….….. ............................................................................Underwriters' Laboratories, Inc. 
V....................…………. ................................................................................................................. Velocity 
VC.....…….……………......................................................................................................... Vertical Curve 
VCP........…..………….................................................................................................... Vitrified Clay Pipe 
Vert...............………….. ..................................................................................................................Vertical 
 
 
PART 2: DEFINITIONS 
 
2.1 Change Order:  A written order to Contractor signed by ECUA authorizing an addition, 

deletion, or revision in the work or an adjustment in the contract price or contract time 
issued after execution of the agreement.  

 
2.2 Contractor:  The person, firm, or corporation that is performing work addressed these 

specifications.  
 
2.3 Day:  A calender day of twenty-four hours measured from midnight to the next midnight.  
 
2.4 Drawings or Plans:  The drawings which show the character and scope of the work to be 

performed and which have been prepared or approved by the Engineer and are referred 
to in the contract documents.  

2.5 Engineer:  The Project Engineer or his agent, who is responsible for the engineering 
design and construction inspection, acting directly or through duly authorized 
representatives.  

 
2.6 ECUA:  The public body or authority or the contracting agency for whom the work is to 

be performed.  The Director of Engineering or his designee is the contact for the ECUA.  
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2.7 Field Order:  A written order issued by Engineer which clarifies or interprets the contract 
documents.  

 
2.8 Inspector:  The authorized representative of Engineer for owner who is assigned to the 

project site or any part thereof.  
 
2.9 Modification:  (a) A written amendment to the contract documents signed by both parties, 

(b) a change order, (c) a written clarification or interpretation issued by Engineer, or (d) a 
written order for a minor change or alteration in the work issued by Engineer.  A 
modification may only be issued after execution of the Agreement.  

 
2.10 Owner:  The same as the ECUA.  
 
2.11 Project:  The entire construction to be performed as provided in the contract documents.  
 
2.12 Reference Specification, Test Methods, and Applicable Codes:  All standard 

specifications and test methods of any society, association, or organization herein 
referred to are hereby made part of these contract documents the same as if written in 
full.  (Any reference to a paragraph or subparagraph within a section shall include all 
general provisions of the section to which reference is made.)  Reference to such 
standards refer to the latest published issued as of the date of Invitation to Bid.  
Reference to local or state codes and laws shall mean the latest adopted and published 
codes as of the date of the Invitation to Bid.  

 
2.13 Service Connections:  Service connections shall be construed to mean all or any portion 

of the pipe, conduit, cable, or duct which connects a utility main or distribution line to a 
building, home, residence, or property.  

 
2.14 Shop Drawings:  All drawing, diagrams, illustrations, brochures, schedules, and other 

data which are prepared by Contractor, a sub-contractor, manufacturer, supplier, or 
distributor and which illustrate the equipment, material, or some portion of the work.  

 
2.15 Special Conditions:  Conditions which are written for a specific project and which modify 

any section or paragraph of the general conditions.  
 
2.16 Specifications, also Technical Specifications:  Those portions of the contract documents 

consisting of written technical descriptions of materials, equipment, construction 
systems, standards, and workmanship as applied to the work.  

 
2.17 Subcontractor:  An individual, firm or corporation having a direct contract with Contractor 

or with any other Subcontractor for the performance of a part of the work at the site.  
 
2.18 Substantial Completion:  The date as certified by Engineer when the construction of the 

project or a specified part thereof is sufficiently completed, in accordance with the 
contract documents, so that the project or specified part can be utilized for the purposed 
for which it was intended; or if there be no such certification, the date when final 
payment is due.  

 
2.19 Supplementary Specifications:  Specifications which are written to modify any section or 

paragraph of the technical specifications of this document.  
 
2.20 Utility:  Overhead or underground wires, pipe lines, conduits, ducts, or structures, 

operated and maintained in or across a public right-of-way or easement or private 
easement.  
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A. Public Utility:  Owned and operated by a municipality or another political subdivision of 
the State. 

 
B. Private Utility:  Owned and operated by a private company or corporation. 

 
2.21 Work:  Any and all obligations, duties, and responsibilities necessary to the successful 

completion of the project assigned to or undertaken by Contractor under the contract 
documents, including all labor, materials, equipment, and other incidentals, and the 
furnishing thereof. 
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SECTION 1004 
 

TESTING LABORATORY SERVICES 
 
 
PART 1: GENERAL 
 
1.1 The Contractor shall be responsible for providing materials which meet the requirements 

indicated.  For manufactured materials such as reinforcing steel, expansion joint 
materials, concrete pipe, cement, miscellaneous steel, cast iron materials, etc., the 
Contractor will be required to furnish a manufacturer's certificate that the material meets 
the requirements specified for this project. 

 
1.2 The Engineer shall monitor all materials incorporated into the project and their 

placement by testing at the Contractor's expense.  The Engineer does not guarantee the 
accuracy or validity of the data nor does the Project Engineer or Owner assume any 
responsibility for the Contractor's interpretation of the data.  Materials or work which do 
not meet the specifications shall be removed or modified.  

 
1.3 All retesting for work rejected on the basis of the initial test results will be at the expense 

of the Contractor and the extent of the retesting shall be determined by the Engineer.  
The Engineer may require additional testing for failing tests and may required two 
passing retests.  Acceptance will be made by the Engineer.  

 
1.4 The testing laboratory will be approved by the Engineer and shall perform all work in a 

professional manner.  
 
 
PART 2: LABORATORY DUTIES AND LIMITS OF AUTHORITY 
 
2.1 Cooperate with Engineer and Contractor:  provide qualified personnel as required 

promptly on notice.  
 
2.2 Acquaint Engineer's personnel with testing procedures and with all special conditions 

encountered at the site.  
 
2.3 Perform specified inspections, sampling and testing of materials and construction 

methods:  
 

A. Comply with specified standards, ASTM and other recognized authorities. 
 
B. Ascertain compliance with contract requirements. 

 
2.4 Promptly notify the Engineer of irregularities or deficiencies of work which are observed 

during performance of services.  
 
2.5 Promptly submit 3 copies of reports of observations and tests to the Engineer including 

but not limited to:  
 

A. Date issued 
 
B. Project title and number 
 
C. Testing laboratory name and address 
D. Name and signature of technician 
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E. Date of sampling 
 
F. Record of temperature and weather 
 
G. Date of test 
 
H. Identification of product and specification section 
 
I. Location of product 
 
J. Type of test 
 
K. Observations regarding compliance with contract documents 

 
2.6  Perform additional services ordered by the Engineer. 
 
2.7  Laboratory is not authorized to: 
 

A. Release, revoke, alter or enlarge on contract requirements. 
 
B. Approve or accept any portion of work. 
 
C. Perform any duties of the Contractor. 

 
 
PART 3: CONTRACTOR'S RESPONSIBILITIES 
 
3.1 Furnish product concrete mix design together with the applicable design work sheets 

and data to meet or exceed contract requirements.  
 
3.2 Cooperate with laboratory personnel, provide access to the work or to the 

manufacturer's operations.  
 
3. 3 Provide to laboratory preliminary representative samples of materials to be tested in 

specified quantities. 
 
3.4 Furnish copies of mil test reports.  
3.5 Furnish verification of compliance with contract requirements for materials and 

equipment.  
 
3.6  Furnish casual labor and facilities: 
 

A. To provide access to work to be tested 
 
B. To obtain and handle samples at site 
 
C. To facilitate inspections and tests 
 
D. For laboratory's exclusive use for storage and curing of test samples. 

 
3.7 Notify Engineer 24 hours in advance of operations to allow for the assignment of 

personnel.  
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3.8 Notify laboratory 24 hours in advance of operations to allow for the assignment of 
personnel.  

 
3.9 Correct work which is defective or which fails to conform to the contract documents.  

Corrective work shall not delay the project or the work of other Contractors.  
 
3.10 Pay all costs of retesting when test results indicate non-compliance with contract 

requirements.  
 
3.11 Patch all surfaces and areas disturbed by testing operations. 
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SECTION 2221 
 

TRENCH EXCAVATION, BACKFILL AND COMPACTION 
 
 
PART 1: GENERAL 
 
1.1  General Description of Work 
 

A. Excavation, shoring, dewatering, pipe bedding, trench backfill, compaction, grading and 
cleanup of all pipeline trenching for the project. 

 
B. All work must be done in accordance with these specifications and the safety 

requirements of the State and OSHA standards. 
 
1.2  Job Conditions 

 
A. Accept site in condition existing during Contract time frame. 
 
B. Groundwater/surface water found during construction are conditions of the Contract and 

responsibility of Contractor. 
 
 
PART 2: PRODUCTS 
 
2.1  Pipe Bedding and Backfill 
 

A. Determination of source of materials for bedding and backfill shall be responsibility of 
Contractor, but use of such materials shall be subject to approval of Engineer. 

 
B. Pipe bedding shall be angular material. 

 
2.2 Sand Backfill 
 

(Where specified on plans.)  Use sand or fine aggregate with source of material subject 
to approval of Engineering. 
 

2.3  Cradling Rock 
 

Use crushed rock or stone with 70-l00% passing l" sieve and no more than 50% passing 
3/4" sieve.  Crushed oyster shells are acceptable. 

 
2.4  Controlled Density Fill 

 
A. Use high slump mixture of portland cement, fly ash and fine aggregate formulated, 

licensed and marketed as K-Krete or equal. 
 
B. Provide mixture with minimum 28-day compressive strength of 70 psi with no 

measurable shrinkage or surface settlement. 
 
2.5  Sheeting, Shoring and Bracing 
 

A. Use sound timber or structural steel. 
 

B. Use shapes and sizes as required. 
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PART 3: EXECUTION 
 
3.1  General 
 

A. Dewatering 
 

1. Prevent surface water from flowing into excavation. 
 

2. Provide equipment for handling water encountered as required.  Obtain approval 
of proposed method of dewatering. 

 
3. No sanitary sewer shall be used for disposal of trench water. 

 
B. Protection of Existing Utilities 

 
1. Notify all utilities of location and schedule of work. 

 
2. Locations and elevations of utilities shown on plans are to be considered 

approximate only.  Notify utility and Engineer of conflicts between existing and 
proposed facilities. 

 
3. Repair, relay or replace existing utilities damaged, destroyed or disrupted during 

work.  Unless specified otherwise, replacement will be at the Contractor's 
expense. 

 
C. Sheeting, Shoring and Bracing 

 
1. Provide as necessary, to hold walls of excavation, prevent damage to adjacent 

structures, and to protect workmen and property. 
 

2. Leave sheeting and shoring in place where removal might cause damage to work 
or as otherwise indicated on drawings. 

 
3. When moveable trench shield is used below spring line of pipe, it shall be lifted 

prior to any forward movement to avoid pipe displacement. 
 
D. Changes in Grade 
 

1. Minor adjustments to grades may be made from plan grades to suit unforeseen 
construction conflicts or conditions with approval from Engineer. 

 
2. No additional compensation will be made for such minor changes. 
 

3.2  Excavation and Trenching 
 

A. General 
 

1. Method of excavation at Contractor's option. 
 

2. The Contractor will use caution when excavating under tree roots and under and 
around structures and utilities.  Excavate by hand when necessary. 
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3. Stockpile and replace topsoil equal to pre-existing depth for surface restoration in 
grassed or agricultural areas where specified or shown on plans. 

 
B. Trench Characteristics 

 
1. Depth:  As indicated for pipe installation to lines and grades required with proper 

allowance for thickness of pipe and type of bedding specified or indicated. 
 

2. Width 
 

a. Keep width of trench as narrow as possible and yet provide adequate 
room for backfilling and jointing. 

 
b. Maximum trench width of 30-inch or pipe O.D. plus l8 inches where soil 

conditions permit. 
 
3. Provide bell holes for each pipe joint where pipe bears on undisturbed earth. 
 
4. Trench bottom shall be free of large stones and other foreign material. 
 

3.3  Organic or Unstable Materials 
 

A. Stop work and notify Engineer. 
 
B. Perform remedial work as directed. 
 
C. If material is judged unsuitable and removal is authorized, remove and replace with 

trench stabilizing material as directed by Engineer. 
 

3.4  Rock Excavation 
 

A. Excavate any rock to maintain minimum 6-inch clearance around pipe. 
 
B. Dispose of rock material not suitable for backfill as directed by Engineer. 
 
C. Use of explosives not permitted without prior written authorization from Owner and 

Engineer. 
 
D. Provide Special Hazard Insurance covering liability for blasting operations. 

 
3.5  Bedding 
 

A. Place after bottom of trench has been excavated to proper depth and grade. 
 
B. Place, compact and shape bedding material to conform to barrel of pipe to insure 

continuous firm bedding for fill length of pipe. 
 
C. Provide bedding as described in following table unless indicated otherwise on Plans or 

in Special Conditions. 
 

 Pipe Material Minimum Bedding Class 
1. Ductile Iron Pipe Class D* 
2. Flexible or Composite Pipe Class 1** 
*  Refers to standard detail, "Pipe Envelope Requirements", Dwg. D-10. 
** Refers to standard detail, "Flexible Pipe Bedding Requirements", Dwg. D-11. 
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3.6  Trench Backfill 
 

A. Use excavated material backfill unless otherwise specified or directed. 
 
B. Use suitable backfill for all trenches within 5 feet of buildings and beneath walks, parking 

areas, paved streets or existing exposed utilities. 
 
C. Initial Backfill 
 

1. Place after pipe has been bedded and checked for alignment, grade and internal 
obstructions. 

 
2. Carry out in an orderly fashion after authorization to cover pipe has been given. 
 
3. Allow no more than 300 feet of trench to be open at one time. 
 
4. Do not backfill until concrete or mortar has sufficiently cured. 
 
5. Record location of connections and appurtenances before backfilling. 
 
6. Place by hand and hand tamp to not less than l2 inches above top of pipe, in 

approximately 4-inch layers. 
 
7. Backfill simultaneously on both sides of pipe to prevent displacement. 
 
8. Place cushion of 4 feet above pipe envelope before using heavy compacting 

equipment. 
 

D. Subsequent Backfill 
 

1. Place backfill into trench at an angle so that impact on installed pipe is 
minimized. 

 
2. Compaction of all backfill material shall be performed in a manner that shall not 

crack, crush, and/or cause the installed pipe to be moved from the established 
grade and/or alignment. 

 
3. Area under pavement and walks or within buildings shall be mechanically 

compacted to the top of the subgrade in 6-inch lifts to a minimum of 95 percent 
Standard Proctor Density. 

 
4. Areas not subject to vehicular traffic shall be backfilled and compacted in layers 

not more than l2 inches in depth. 
 
5. Compaction method at discretion of Contractor with following exceptions: 

 
a. If in Engineer's opinion compaction method presents potential damage to 

pipe, it will not be allowed. 
 

b. Compaction of any backfill material by flooding or jetting will require prior 
written authorization of Engineer. 

 
6. Mound excavated materials no greater than 6 inches in open areas only. 
 
7. Fill upper portion of trench with topsoil as specified hereinbefore. 
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8. No trench shall be open overnight. 
 

E. Controlled Density Fill 
 

1. Use where shown on plans. 
 
2. Provide suitable forms to limit volume of controlled density fill material. 
 
3. Protect exposed utility lines during placement. 
 
4. Place material in accordance with suppliers' written recommendations unless 

directed otherwise by Engineer. 
 

3.7  Excess Material 
 

Dispose of waste excess excavated material as directed by Engineer. 
 
3.8  Testing 
 

A. Payment of failed tests will be the responsibility of Contractor. 
 
B. Standard Proctor Density 
 

1. ASTM D698. 
 

2. One (l) required for each type of material encountered. 
 
C. In Place Density 
 

1. ASTM D1556 (Sand Cone) 
 
2. ASTM D2167 (Balloon) 
 
3. ASTM D3017 (Nuclear) 

 
 
PART 4: MEASUREMENT AND PAYMENT 
 
4.1  Trench Excavation 
 

A. Trench excavation shall be considered incidental to pipeline installation. 
 
B. Payment shall be made at the contract unit price per cubic yard only if a bid item is 

established in the contract. 
 

4.2  Backfill 
 

A. Payment for backfill shall be made at the contract unit price per cubic yard only if a 
separate bid item is established in the contract. 

 
B. No allowance for waste shall be made. 
 
C. If Engineer orders an initial backfill material other than that specified in contract, it shall 

be paid for as an extra in price per cubic yard as compacted in place, EXCEPT if a 
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higher class embedment is ordered by Engineer because the Contractor has over-
excavated the trench width. 

 
D. If the Contractor over-excavates the trench width and the Engineer orders the next 

higher class of embedment to be used, the embedment shall be paid for as if the original 
specified embedment was used. 

 
E. If the Engineer orders the excavated material to be removed and disposed of and 

replaced with another material and a separate bid item is not established as a bid item, 
the material shall be paid as an extra. 

 
F. If the Contractor fails to compact the backfill to the density requirements, the Engineer 

may order the material removed and replaced at no cost to the Owner. 
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SECTION 2556 
 

WATER DISTRIBUTION AND SERVICE LINES 
 
 
PART 1: GENERAL 
 
1.1   GENERAL DESCRIPTION OF WORK COVERED 
 

The contractor shall furnish and install all pipes, fittings, structures and accessories 
required for water distribution and/or service lines in accordance with the requirements 
of the Construction Plans and related Contract Documents. 
 

1.2   QUALITY ASSURANCE 
 
AWWA Standards 
 
Construction materials and methods shall comply with the requirements of the latest 
published edition of American Water Works Association (AWWA) Standards.  Applicable 
standards include, but may not be limited to, the following: 
 

1 AWWA C104 Cement Mortar Lining for Ductile Iron Pipe and Fittings for Water 
2 AWWA C105 Polyethylene Encasement for Ductile-Iron Piping for Water and Other Liquids 
3 AWWA C110,  

C110a 
Gray Iron and Ductile Iron Fittings, 2-inch through 48-inch for Water and Other 
Liquids 

4 AWWA C111 Rubber Gasket Joints for Cast Iron Pressure Pipe and Fittings 
5 AWWA C151 Ductile Iron Pipe, Centrifugally Cast in Metal Mold or Sand Lined Molds, for 

Water or Other Liquids 
6 AWWA C153 Ductile Iron Compact Fittings, 3-inch through 12-inch for Water and Other 

Liquids 
7 AWWA C213 Fusion-Bonded Epoxy Coating for the Interior and Exterior of Steel Water 

Pipelines 
8 AWWA C301 Prestressed Concrete Cylinder Pipe (PCCP), 16-inch and Larger 
9 AWWA C502 Fire Hydrants 
10 AWWA C504 Butterfly Valves 
11 AWWA C509 Resilient Seated Gate Valves 
12 AWWA C550 Protective Epoxy Interior Coatings for Valves and Hydrants 
13 AWWA C600 Installation of Ductile Iron Water Main and Appurtenances 
14 AWWA C605 Underground Installation of Polyvinyl Chloride (PVC) Pressure Pipe and Fittings 

for Water 
15 AWWA C651 Disinfection of Water Mains 
16 AWWA C800 Underground Service Line Valves and Fittings 
17 AWWA C900 Polyvinyl Chloride (PVC) Pressure Pipe 4-inch through 12-inch for Water 
18 AWWA C901 Polyethylene Pressure Pipe and Tubing 1/2-inch through 3-inch 
19 AWWA C905 Polyvinyl Chloride (PVC) Pressure Pipe, 14-inch and Larger 
20 AWWA C906 Polyethylene (PE) Pressure Pipe, 4-inch through 63-inch 
21 AWWA C907 Polyvinyl Chloride (PVC) Pressure Fittings, 4-inch through 8-inch 

 
ASTM Standards 
 
In addition, construction materials and methods shall also comply with the requirements 
of the latest published editions of the American Society for Testing and Materials 
(ASTM) Standards, and the National Sanitation Foundation (NSF) Standard 61. 
 



5/99 

2556.2 
 

PART 2: MATERIALS AND EQUIPMENT 
 
2.1   GENERAL 
 

All pipe, fittings and accessories shall be new, and shall be suitable and rated for 
potable water use. 
 

2.2   DELIVERY, STORAGE, AND HANDLING 
 

Certificates of Compliance with the Specifications shall be required for all materials used 
on the Project.  All materials shall be protected during transportation, storage, handling, 
and installation to avoid physical damage.  All materials shall be stored to prevent 
physical deterioration due to sun and weather.  The ECUA reserves the right to reject 
material which in any way does not meet the requirements of these Specifications.  
 

2.3   WATER MAINS 
 
2.3.1  Polyvinyl Chloride Pipe (PVC) 
 

PVC pipe shall meet AWWA Standard C900 or C905, or ASTM Standard D2241, with 
minimum designations per Table 2.3.1 below.  PVC pipe shall be provided with push-on 
or insert-lock-type joints with the bell integrally cast into the pipe.  PVC pipe shall be 
installed with elastomeric gaskets meeting ASTM Standard F477. 
 

TABLE 2.3.1 - PVC PIPE STANDARDS 

Standard Nominal 
Size 

Dimension 
Ratio OD Pressure 

Class (psi) 
Pressure 

Rating (psi) 
AWWA C900 4-inch thru 

12-inch 
DR25 CI 100 (165)* 

AWWA C905 14-inch thru 
36-inch 

DR25 CI (100)* 165 

ASTM D224l 2-inch thru 
3-inch 

SDR26 IP (95)* 160 

*Pressure class and rating designations shown in parentheses are nominal designations. 
 
Markings 
 
PVC pipe shall be marked to indicate the following: 
 
1. Nominal Pipe Size and OD Base 
2. Material Code Designation 
3. Dimension Ratio 
4. Pressure Class or Pressure Rating 
5. Manufacturer's Name or Trademark 
6. National Sanitation Foundation Approved Marking 
7. Appropriate AWWA or ASTM Standard Number 

 
Color-Coding 
 
PVC water pipe shall be color-coded blue in accordance with AWWA Standards.  If blue 
pigmented pipe is not available, white pipe may be substituted subject to the  approval of 
the Director of Engineering or his designee.  White pipe used for potable water shall be 
marked with 3 blue stripes (1/2 inch wide) in permanent ink along the entire length and 
evenly spaced around the pipe circumference with the word WATER in 3/4-inch letters 
every 21 inches along each stripe. 
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2.3.2 Ductile Iron Pipe (DIP) 
 
Ductile iron pipe shall meet AWWA Standard C151 and pressure class based on Table 
2.3.2 below for design operating pressures of up to 150 psig, installed in Class 2 
Trenching conditions.  Increase pressure class or bedding class as required by AWWA 
C151 for surface loads greater than indicated above or operating pressures greater than 
150 psi.  DIP shall be constructed with push-on joints using rubber gaskets in 
accordance with AWWA Standard C111.  Other methods of joint construction, such as 
mechanical, flanged, or ball-and-socket, may be required in special applications as 
appropriate.  DIP shall be lined in accordance with AWWA Standard C104, unless 
otherwise specified and approved. 
 

TABLE 2.3.2 - DI PRESSURE CLASSES 
Diameter Class Max. Depth of Bury 

3-inch & 4-inch  350 32 feet 
6-inch & 8-inch 350 28 feet 
10-inch & 12-inch 350 14 feet 
14-inch thru 20-inch 250 10 feet 
24-inch thru 64-inch 200   8 feet 

 
Markings 
 
Each ductile iron pipe section shall be marked to indicate the weight class or nominal 
thickness, and casting period. The manufacturer's mark, country where cast, year in 
which the pipe was produced, and the letters DI or DUCTILE shall be cast or stamped 
on the pipe.  All required markings shall be clear and legible, and all cast marks shall be 
on or near the bell.  All letters and numerals on pipe sizes 14-inch and larger shall be not 
less than 0.5-inch in height. 
 
Soil Corrosion Protection Encasement 
 
When required, DIP shall be encased in plastic sheet material in accordance with 
AWWA Standard C105 as stated on project plans/specifications if applicable. 
 

2.3.3  Polyethylene Pipe (PE) 
 
The pipe supplied under this specification shall be high performance, high molecular 
weight, high density polyethylene pipe and shall conform to ASTM D 1248 (Type III C, 
Class C, Category 5, p34).  Minimum cell classification values shall be 345434C as 
referenced in ASTM D 3350 - latest edition.  All pipe resin shall be manufactured by the 
same company that manufactures the pipe itself in accordance with these specifications 
to insure complete resin compatibility and total product accountability.  The fittings shall 
be molded or manufactured from a polyethylene compound having a cell classification 
equal to or exceeding the compound used in the pipe.  To insure compatibility of 
polyethylene resins, all fittings supplied under this specification shall be of the same 
manufacturer as the pipe being supplied. 
 

TABLE 2.3.3 - TYPICAL PHYSICAL PROPERTIES OF PE PIPE 
Property Test Method Unit Value 

Density ASTM D1505 gms/cc 0.957 
Melt Flow ASTM D 1238 

(190/21.60) 
gms/ 

10 min. 
1.5 

Environmental Stress Cracking Resistance    
 Condition A, B & C, F0  ASTM D1693 hrs. >5000 
 Compressed Ring, F0 Proposed ASTM hrs. >5000 
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Tensile Strength, Ultimate ASTM D 638 psi 5000 
 Type IV Specimen (2”/min.)   
Tensile Strength, Yield ASTM D 638 psi 3500 
 Type IV Specimen (2”/min.)   
Elongation at Break 
 Type IV Specimen 

ASTM D 638 
(2”/min.) 

% >600 

Impact Strength 
 Specimen Thickness 0.125 inch 

ASTM D 256 
Method A 

ft.lbs./inch 
notch 

>12 

Vicat Softening Temperature ASTM D 1525 ºF 257 
Brittleness Temperature ASTM D 746 ºF <-180 
Flexural Modulus ASTM D 3350 psi 125,000 
Hardness ASTM D 2240 Shore D 65 
Coefficient of Linear Thermal Expansion 
 Molded Specimen 

 
ASTM D 696 

 
in./in./ ºF 

 
8.3x10-5 

 Extruded Pipe   1.2x10-4 
Thermal Conductivity Dynatech-Colora TRU, in./ 2.7 
 Thermoconductor ft.2/hrs./ ºF  
Long Term Strength    
  73ºF ASTM D 2837 psi 1600 
 140ºF  psi 800 
Material Cell Classification ASTM D 3350  355434C 
Material Designation PPI  PE 3408 

 
2.3.3.1  Quality Control 

 
The resin used for manufacture of the pipe shall be manufactured by the pipe 
manufacturer, thus maintaining complete control of the pipe quality.  The pipe shall 
contain no recycled compound except that generated in the manufacturer’s own plant 
from resin of the same specification and from the same raw material.  The pipe shall be 
homogeneous throughout and free of visible cracks, holes, foreign inclusions, or other 
deleterious defects, and shall be identical in color, density, melt index, and other 
physical properties. 
 
Approved manufacturers shall be Driscopipe, Plexco and CPS; others as approved by 
ECUA in writing. 
The engineer may request, as part of the quality control records submittal, certification 
that the pipe produced is represented by the quality assurance testing.  Additionally, test 
results from manufacturer’s testing or random manufacturer’s representation, may be 
cause for rejection of pipe represented by the testing.  These tests may include density 
and flow rate measurements from samples taken at selected locations within the pipe 
wall and thermal stability determinations according to ASTM D 3350, 10.1.9. 
 

2.3.3.1.1 Verification 
 
The owner or the specifying engineer may request certified lab data to verify the physical 
properties of the materials supplied under this specification or may take random samples 
and have them tested by an independent laboratory. 
 

2.3.3.1.2 Rejection 
 
Polyethylene pipe and fittings may be rejected for failure to meet any of the requirements 
of this specification. 
 



5/99 

2556.5 
 

2.3.3.1.3 Pipe Dimensions 
 
Pipe supplied under this specification shall have a nominal DIPS (Ductile Iron Pipe Size) 
O.D. unless otherwise specified.  Pipe shall have a SDR (Standard Dimension Ratio) of 
11 unless otherwise specified. 
 

2.3.3.2  Color-Coding 
 
HDPE water pipe shall be color-coded with blue striping or have an integral, extruded 
blue coating. 
 

2.3.4 Alternate Pipe Materials 
 
ECUA may consider other pipe materials as appropriate for the needs of the Project.  
Alternate pipe materials identified during design and approved for use on the Project 
shall be noted on the Construction Plans, and a detailed Technical Specification shall be 
prepared and included in the Contract Documents. 
 

2.4  WATER MAIN APPURTENANCES 
 

2.4.1  Water Main Fittings 
 
Water main fittings shall include Tees, Wyes, Bends, Reducers, and other 
appurtenances commonly used in pipe construction.  Fittings shall meet AWWA 
Standard C110 or C153 with pressure ratings of not less than that specified for adjacent 
pipe.  Fittings shall be constructed with mechanical joints, unless otherwise specified, 
and shall be supplied complete with low alloy bolts and nuts, EPR gaskets and other 
necessary parts required for field assembly.  Fittings shall be cement-mortar lined in 
accordance with AWWA Standard C104/A21.4. 
 

2.4.1.1  Pipe Couplings 
 
Pipe couplings shall be solid sleeve type with mechanical joints at each end containing a 
compression gasket.  Couplings shall be ductile iron, 12 inches minimum in length, with 
low alloy bolts and nuts, and EPR gaskets.  Rings and gaskets shall be sized to conform 
exactly to the requirements of the pipe manufacturer. 
 

2.4.1.2  Pipe Cut-in Sleeves 
 
Cut-in sleeves shall be solid ductile iron, one end plain for insertion to female fitting, the 
other end flanged mechanical joint, furnished with loose attaching flange and fastener, 
nominal length of 20-21 inches.  Specify pipe main size and type of pipe fabrication. 
 
Approved Manufacturers 
 

Manufacturer Model Application 
Clow F-1220 for centrifugally cast or sand cast pipe (special) 
Clow  F-3459 for all classes of centrifugally cast pipe 
Union Foundry 21-4520 

21-4610 
24-4800 

MJ X PE 
FLG X PE 
MJ X FLG 

Clow  F-3459 for all classes of centrifugally cast pipe 
Others as approved by ECUA in writing.  
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2.4.1.3  Repair Clamps 
 
Repair clamps shall not be used in the installation of new pipe except with the written 
permission of the Engineer.  Repair clamps shall be full circle and selected based on 
Table 2.4.1.3 below. 
 

TABLE 2.4.1.3 - REPAIR CLAMP SIZES 
Pipe Diameter Maximum Sections 

Up to 12-inch      Single Section 
14-inch to 24-inch      Double Section 
26-inch and above       Triple Section 

 
Repair clamps shall be composed of stainless steel bands and bolts, DI lugs and full 
gridded virgin EPR compounded gasket. 
 
Repair clamps shall be sized so that the OD of the existing pipe being repaired falls 
within the designated range for the clamp size.  Repair clamps shall have ample length 
to give full gasketing at both ends. 
 
Approved Manufacturers 
 

Manufacturer Model 
Ford F1, FS1 (all SS), Fordflex (SS-DI Lugs) 
Smith Blair 2XX* 
JCM 101,102,103,104,131,132,133,134 
Mueller 520, 530 
Others as approved by ECUA in writing. 

*XX:  See Mfr.’s catalog to complete model numbers by size. 
 

2.4.1.4  Pipe Restraints 
 
Joint restraints shall be used in conjunction with all water line pipe, fittings and 
appurtenances.  Joint restraints shall be used on pipe and fittings in each direction in 
accordance with ECUA Standard Detail D-43 and D-44.  Restraints shall have set or 
anchor screws used to secure body to pipe with torque limit break away head design.  
Stainless steel all-thread tie rods may be used at flanges with permission of the 
Engineer.   
 
Approved Manufacturers 
 

Manufacturer Model 
Ebaa Iron Works MegaLug Series 1100, 1500, 2000, 2500, 3000, 3600, 

6500 
Ford UNI-Flange UAI, UBI, UI, 1300, 1340, 1390, 1400 
JCM Industries Sur-Grip Restrainers No. 620, 621 
Others as approved by ECUA in writing. 

 
2.4.1.5  Expansion Joints 

 
Expansion joint fittings shall be used where specified on the Construction Plans.  They 
shall be of the rigid or flexible type as specified, and manufactured of ductile iron in 
accordance with 2.4.1 above.  They shall be capable of expanding or contracting to the 
extent shown on the plans, but in no case less than 4-inch axially, and designed to 
prevent separation beyond the maximum extension without the use of external tie rods. 
 



5/99 

2556.7 
 

Fittings shall be flanged or provided with restrained mechanical joints, individually 
pressure tested to a minimum of 350 psi against their own restraints, and internally 
coated on all exposed surfaces with a minimum of 15 mils. of fusion bonded epoxy 
conforming to AWWA C213.  They shall be capable of deflecting not less than 15º by 
means of an integral ball at each joint in the case of flexible types. 
 
Approved Manufacturers 
 

Type Manufacturer Model 
Rigid EBAA Iron, Inc. EX-TEND 200  
Flexible EBAA Iron, Inc. Flex-Tend 
Others as approved by ECUA in writing.  

 
2.4.1.6  Tapping Sleeves 

 
Tapping sleeves shall be designed for a working pressure of 200 psig without leakage.  
Tapping sleeves shall be stainless steel.  The outlet branch connection shall have a 
recessed flanged face for connection of tapping valve with standard dimensions in 
accordance with MSS SP-60.  A complete set of neoprene or other elastomer gaskets 
shall be furnished.  Sleeves shall be furnished to fit cast iron, cement-asbestos, or Class 
160 or C900/905 PVC pipe with side connection as shown on plans or specifications in 
standard pipe sizes of 4-inch X 4-inch through 16-inch X 12-inch.  Sleeves shall be 
furnished with all necessary installation parts such as mechanical joint loose flange 
ends, bolts, fasteners, seals and gaskets.  Refer to Section 2.4.1.6 for Tapping Valve 
requirements. 
 
Approved Manufacturers 
 

Manufacturer Main Material Model 
Clow CI & C900 PVC F-5205 
 Class 50, 100, 150, 200 

10-inch & 12-inch Class 50, 100 
F-5207 4 
F-5205 

American Darling CI & C900 PVC 
CI & CA 

2800C 
2800A 

Ford  FAST A 
Mueller CI, DI - 4-inch - 12-inch 

CA - 4-inch - 8-inch 
CI Class C & D - 10-inch - 14-inch 
CA - 4-inch-12-inch 

H615 
H615 
H616 
H619 

JCM Industries  432 
Smith-Blair  662 
Others as approved by ECUA in writing 

Note:  To specify exact fitting when ordering, state line diameter and line material. 
 
2.4.1.7  Pipe Hangers and Supports 

 
Hangers and supports shall be in compliance with Federal Specification WW-H-171E, or 
Manufacturer’s Standardization Society SP-69, or UL listed.  Materials of construction 
shall be in accordance with the requirements outlined in Table 2.4.1.7 below. 
 

TABLE 2.4.1.7 - PIPE HANGERS AND SUPPORTS 
MATERIALS OF CONSTRUCTION 

Part I.D. Material 
Clamps Steel - Epoxy Coated or Galvanized 
 Cast Iron – Galvanized 
 Malleable Iron 
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Hanger Rods Steel - Electro Galvanized 
 Steel - Stainless 304 
Roller Bases/Roller Stands Cast Iron 
Fasteners/Fittings Galvanized Steel 
 Stainless 
Hanger Rod Inserts Steel:  Cadmium Plated 
 Steel:  Galvanized 
 Universal Concrete Insert - Cast Iron - Galvanized 
Rod Attachments Clevis - Forged Steel 
 Turnbuckle: 1) Forged Steel, 2) Malleable Iron 
 Sockets, Eye Nuts, Extension - Malleable Iron 
Roller Bases/Roller Stands Cast Iron 
Rollers Steel or Iron Core, Insulated from Structure 

 
Approved Manufacturers 
 

Manufacturer Part I.D. Model No. 
Utility Pipe Products Clevis Hanger 590 
 Socket Clamp 224 
  246 
 Concrete Inserts: 

CB-Universal 
Screen Insert 

 
282 
152 

 Rod Attachments: 
Eye Nut 
Forged Clevis 
Forged Turnbuckle 
Carbon Steel 
Couplings 
Socket Eye 
Extension 

 
290 
299 
230 
233 
136 

110R 
157 

 Pipe Rolls: 
Adjustable Swivel 
Adjustable Steel Yoke 

 
174 
181 

 Pipe Roll with Base 274 
 Pipe Roll and Plate 277 
Others as approved by ECUA in writing. 

 
2.4.2  Valves 

 
All valves shall be manufactured in accordance with the current appropriate AWWA 
Standard and shall be NSF approved for use in potable water. 
 

2.4.2.1  Resilient Seated Gate Valves 
 
Resilient seated gate valves shall be designed and fabricated in accordance with the 
current AWWA Standards.  The basic design of the gate valves shall have an iron body, 
elastomer encapsulated iron disc, bronze stem and operating nuts with non-rising stem 
design.  Valves 16-inches and larger shall be equipped with right angle gears (bevel 
gearing) for horizontal installation, and shall be equipped with rollers, tracks and 
scrapers. 
 
The valve working pressure for all sizes shall be a minimum of 200 psig with a test 
pressure of 400 psig. 
 

2.4.2.1.1 General Materials and Construction 
 
Valves shall open counterclockwise with a 2-inch square iron operating nut secured to 
the valve stem by a corrosion resistant nut to threads on the valve stem.  The valve stem 
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shall be made of high tensile strength bronze and shall be of one piece construction 
sealed by O-Rings.  The thrust collar shall be secured in place by a stuffing box or 
bonnet cover with a thrust washer located above the thrust collar.  Valve construction 
shall be so that upper O-Rings can be replaced with the valve in service.  The disc shall 
be cast iron encapsulated with an elastomer material bonded in accordance with ASTM 
D429 and shall be secured to the threaded stem by a bronze nut.  The disc shall effect a 
seal that is bubble-tight at 200 psig. 
 

2.4.2.1.2 Body - Disc - Bonnet - Operating Nut Material 
 
Cast iron construction in accordance with current AWWA Standard C-509; (or) Cast 
ductile iron construction in accordance with current AWWA Standard C-515 and AWWA 
Standard C-153. 
 

2.4.2.1.3 Corrosion Resistant Coatings 
 
All interior and exterior cast iron surfaces shall be coated with fusion bonded epoxy in 
accordance with AWWA Standard C-550. 
 

2.4.2.1.4 Body Sizing 
 
Valve body length shall be per ANSI Standard B16.2 for the type of end connections 
specified.  In the full open position, the valve internal bore shall be smooth and 
obstruction-free without cavities or projections that could accumulate solids.  The 
internal cross-sectional area of the valve shall be approximately equal to the nominal 
cross-sectional area for Schedule 40 PVC pipe of the same nominal internal diameter. 
 

2.4.2.1.5 End Connections 
 
Valves shall be furnished with mechanical joint end connections, complete with flange 
kits, unless otherwise specified on the plans or purchase order. 
 
When flanged ends are specified they shall be flat face nominal 125# ANSI B16.1 
Standard with bolt holes straddling the vertical center line. 
 
Approved Manufacturers 
 

VALVE BODY CONNECTIONS  TAPPING 
VALVE 

Manufacturer MJ x MJ MJ x FLG FLG x FLG MJ x SF 
American Darling 4-inch - 12-inch 4-inch - 12-inch  4-inch - 12-inch 
(Cast Iron) CSR-80X CSR-80X CSR-80X No. 862 
   Specify Ends  
    16-inch - 24-inch* 
(Ductile Iron) 4-inch - 24-inch 
 Series 2500 (See Manufacturer's Catalog) 
Clow 
(Cast Iron) 

2-inch - 12-inch 
F6100 

4-inch - 12-inch 
F-6106 

4-inch - 12-inch 
F-6102 

4-inch - 12-inch 
F-6114 

     
    14-inch - 24-inch 

F-5093* 
Kennedy 
(Cast Iron) 

3-inch - 12-inch 
F-1571-XNRS 

3-inch - 12-inch 
F-1572-XNRS 

3-inch - 12-inch 
F-1561-XNRS 

3-inch - 12-inch 
F-950X 
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M & H 
(Cast Iron) 

4-inch - 12-inch 
S-4067-01 

 4-inch - 12-inch 
S-4067 

2-inch - 12-inch 
H-667 
200 PSI 

     
    14-inch - 24-inch 

H-667 
150 PSI 

Others as approved by ECUA in writing - Cast iron or ductile iron construction. 
*Metal seated only, specify bypass if required 
14-inch and larger valves specify special appurtenances. 

 
2.4.2.2  Resilient Seated Tapping (Gate) Valves 

 
Resilient seated gate valves shall be designed and fabricated in accordance with the 
current AWWA Standard C-509 or C515.  The basic design of the gate valves shall have 
a cast iron body, elastomer encapsulated cast iron disc, bronze stem and operating nuts 
with non-rising stem design.  The valve working pressure shall be a minimum of 200 psig 
with a test pressure of 400 psig. 
 

2.4.2.2.1 Materials and Construction 
 
Valves shall open counterclockwise with a 2-inch square iron operating nut secured to 
the valve stem by a corrosion resistant nut to threads on the valve stem.  The valve stem 
shall be made of high tensile strength bronze and shall be of one piece construction 
sealed by O-Rings.  The thrust collar shall be secured in place by a stuffing box or 
bonnet cover with a thrust washer located above the thrust collar.  Valve construction 
shall be so that upper O-Rings can be replaced with the valve in service.  The disc shall 
be iron encapsulated with an elastomer material bonded in accordance with ASTM D429 
and shall be secured to the threaded stem by a bronze nut.  The disk shall effect a seal 
that is bubble-tight at 200 psig. 
 

2.4.2.2.2 Corrosion Resistant Coatings 
 
All interior and exterior cast iron surfaces shall be coated with fusion bonded epoxy in 
accordance with AWWA Standard C-550 
 

2.4.2.2.3 Body Sizing 
 
Valve body length shall be per ANSI Standard B16.1 for tapping valves.  Tapping valves 
shall conform to Specification AWWA C509, latest revision, covering gate valves except 
as modified for passage and clearance of tapping machine cutters.  The opening 
through the valve shall be at least 1/4-inch larger than nominal valve diameter.  Tapping 
valves shall allow full size shell cutters to be used. 
 

2.4.2.2.4 End Connections 
 
Valves shall be furnished with one end of the body with projecting face flange in 
accordance with specification MSS SP-60 for tapping valve/saddle connections to bolt to 
a standard tapping sleeve and the other end for mechanical joint. 
 
Approved Manufacturers 
 
See Section 2.4.2.1 above. 
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2.4.2.3  Butterfly Valves 
 
All butterfly valves shall be of the rubber-seated, tight-closing type.  They shall meet or 
exceed AWWA Standard C504.  All valves must use full AWWA C504 Class 150B valve 
shaft diameter, and full Class 150B underground service operator torque rating 
throughout entire travel, to provide capability for operation in emergency service. 
 

2.4.2.3.1 Valve Construction 
 
Valve body shall be high-strength cast iron ASTM A126 Class B with 18-8 Type 304 
stainless steel body seat.  Valve vane shall be high-strength cast iron ASTM A48 Class 
40, having rubber seat mechanically secured with an integral 18-8 stainless steel clamp 
ring and 18-8 stainless steel self locked screws.  Shaft shall be one piece ANSI 304 
stainless steel.  Bearings shall be sleeve-type, self lubricated with O-Ring seals. 
 

2.4.2.3.2 Operators 
 
Operator shall be of the traveling-nut type, sealed, gasketed, and lubricated for 
underground service.  It shall be capable of withstanding an overload input torque of 450 
ft. lbs. at full-open or closed position without damage to the valve or valve operator.  
Operator shall have operating nut or post indicator as specified. 
 

2.4.2.3.3 End Connection 
 
End connections shall be mechanical joint, wafer-type with flange meeting ANSI B16.1-
125#, and furnished as specified. 
 
Approved Manufacturers 
 

Manufacturer Model 
Dresser 450 
American Darling Class 150 
Clow F-53XX* 
M & H 450, 1450, 4500 
Others as approved by ECUA in writing. 

*XX:  See Mfr.’s catalog to complete model numbers by size. 
 

2.4.2.4  Valve Boxes 
 
Valve boxes shall be provided for all direct buried valves.  Use nominal 6-inch cast-iron 
sliding-type pipe shaft with cover and base casting.  The box top shall be set at finished 
grade and encased with a concrete ring in unpaved areas. Each valve box shall be 
furnished with a drop-in cover marked “WATER”.  See ECUA Standard Detail D-34. 
 

2.4.3  Line Stops 
 
Line stops are to be used where specified to temporarily stop water line water flow 
without depressurizing the entire line.  The line stop parts and installation equipment are 
to be rated at a minimum of 150 psig working pressure unless otherwise specified. 
 

2.4.3.1  Materials and Construction 
 
Tapping saddles shall have 360º clamping on the main.  Main sizes 4-inch - 8-inch to be 
fabricated of 304 Stainless Steel; 10-inch and greater to be fabricated Carbon Steel with 
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epoxy coating.  All bolts and fasteners are to be 304 Stainless Steel, and the saddle 
shall be installed with Buna-N or neoprene rubber full facing gasket. 
 
The stopping device attaching nozzle to be vendor’s standard with connecting threads or 
flange face, and the nozzle I.D. to be machine with a shelf to provide a position stop for 
the closure plug. 
 
The closure plug is to be fabricated carbon steel, ductile iron, or malleable iron with at 
least one Buna-N or neoprene O-Ring seal on the outside diameter. 
 

2.4.3.2  Corrosion Resistant Coatings 
 
Non-stainless steel permanently installed parts to have manufacturer’s standard red or 
black water base epoxy coating. 
 

2.4.3.3  Connection 
 
Tapping saddle shall be fabricated with dimensions to fit on concrete, steel, CA, PVC, 
CI, DI main as specified. 
 

2.4.3.4  Installation 
 
Temporary line stops shall only be installed by vendor personnel or contractor personnel 
trained and certified for stop by the vendor. 
 
Approved Manufacturers (Main Sizes 3/4-inch - 42-inch) 
 

Manufacturer Contact 
Hydra-Stop, Inc. Phone:  800-538-7867 

FAX:  708-389-5125 
International Piping Services Co. 
(IPSCO) 

Phone:  708-343-1333 
FAX:  708-343-1435 

JCM 440 Phone:  800-527-8482 
FAX:  800-874-9524 

Others as approved by ECUA in writing. 
 

2.4.4  Location Aids 
 
All new water main and service line installations shall include an approved method for 
locating lines from the ground surface after completion. 
 

2.4.4.1  Tracer Wire 
 
Tracer wire for water lines shall be minimum 12 gauge copper with blue PVC insulation.  
Tracer wire systems shall be electrically continuous covering all mains and services 
within the project.  Wire-to-wire connectors shall be made with silicone-filled wire nuts.  
Wire-to-appurtenance attachments shall be made with lug-type terminals.  Wire shall be 
secured to the top of each pipe joint with nylon ties or PVC tape placed on 10-foot 
intervals.  Wire shall be secured to pipe with blue colored PVC Tape. 
 
Approved Manufacturers (Tracer Wire Silicone-filled Wire Nut Connectors) 
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Manufacturer Model 
Ideal Industries Twister® DB Plus 
King Technology, Inc. Failsafe™ 
Others as approved by ECUA in writing. 

 
2.4.4.2  Pipeline Markers 

 
Markers shall be of a passive electronic type that reflects a signal back to an electronic 
hand-held transmitter/detector.  Electronic components shall be enclosed in a blue 
waterproof polyethylene housing.  Markers shall have a different response frequency for 
each service line type. 
 
Markers shall be ScotchMark® products manufactured by 3M Telecom Systems Group, 
Austin, Texas.  Alternate manufacturers by ECUA in writing. 
 

 
Application 

Usable 
Depth 

Dimension/ 
Configuration 

 
Service 

 
Model 

Near Surface 2 feet 3½”L X 5/8” ∅ Cylinder Water 1434 
Medium Depth 4 feet 4” ∅ Ball Water 1403 
Deep 6 feet 8” ∅ X 1” Thick Disc Water 1257 

 
2.5   HYDRANTS AND FLUSHING EQUIPMENT 

 
2.5.1  Fire Hydrants 

 
Fire Hydrants shall be current design in compliance with the AWWA Standard C-502, 
with rated working pressure of 200 psig.  The basic design of the fire hydrant shall be of 
the dry barrel type of breakaway traffic design. 
 

2.5.1.1  Hydrant Construction 
 
The hydrant inlet connection shall be 6-inch mechanical joint type complete with flange 
kit. 
 
The hydrant shall be designed with a traffic breakaway feature incorporating a flanged 
design using breakable bolts and breakaway shaft coupling.  Split ring retainer-type 
breakaway design with pinch bolts is not acceptable.  The hydrant design shall allow the 
upper barrel to be rotated 360 degrees in order to assure proper nozzle orientation. 
 
The drain valve shall assure quick and complete drainage of the hydrant and the drain 
hole shall be bushed with bronze if passing through cast iron.  The drain valve sealing 
facing shall be made of Buna N, nylon or urethane.  If the valve top plate comes in 
contact with the bronze seat ring to facilitate draining of the hydrant, the valve top plate 
shall be made of bronze. 
 

2.5.1.2  Main Hydrant Valve 
 
The main hydrant valve shall be compression type, opening counterclockwise against 
system pressure and closing clockwise with system pressure.  The main valve 
connection opening shall not be less than 5¼-inches.  The main valve shall have a 
resilient seat. 
 
The hydrant shall be designed such that the operating threads on the stem are 
prevented from coming in contact with potable water and shall be enclosed in an 
operating chamber and sealed by O-Rings at the top and bottom of the chamber.  The 
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chamber shall be constructed for grease or oil lubrication with an installed grease fitting 
for maintenance. 
 
The operating nut shall be 1½-inches in size and pentagon in shape and of one-piece 
construction. 
 
The hydrant shall have one 4½-inch pumper nozzle, and two 2½-inch pumper nozzles 
having National Standard Hose coupling threads.  The nozzles shall be field replaceable 
utilizing either a threaded or quarter-turn fitting with an O-Ring seal. 
 

2.5.1.3  Operation and Maintenance Features 
 
The hydrant shall not incorporate parts requiring field adjustment for proper operation. 
 
The hydrant shall be designed to permit the removal of all working parts from the hydrant 
through the barrel without disturbing the earth around the hydrant. 
 
Removal of the working parts of the hydrant shall be accomplished by use of a seat.  
Hydrants requiring other special tools to perform removal of interior parts will not be 
accepted. 
 

2.5.1.4  Materials 
 
All operating parts including operating nut, hold-down nut, drain ring and seat ring shall 
be bronze.  The valve seat ring shall thread into a bronze insert or drain ring to provide 
bronze-to-bronze seating.  Breakaway stem coupling is to have bronze or stainless steel 
bolts or pins. 
 

2.5.1.5  Markings 
 
The fire hydrant shall have permanent markings identifying the manufacturer by name, 
initials or insignia, the size of the main valve opening, and the year of manufacture. 
 
Approved Manufacturers 
 

Manufacturer  Model No 
Kennedy 81-A 
Mueller A423 
American Darling B84B 
Clow Medallion 
M & H 129T 
Others as approved by ECUA in writing. 

 
2.5.2  Fire Hydrant Appurtenances 

 
2.5.2.1  Extension Kits 

 
When specified, hydrants shall be installed using original manufacturer hydrant 
extension kits as necessary to position the hydrant breakaway above finish grade per 
ECUA Standard Detail D-35. 
 
Stand extension shall be in standard lengths of 12, 24, 36, 48, and 60 inches. 
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2.5.2.2  Hydrant Connectors 
 
Hydrant connector spools shall be ductile iron per AWWA C151 used for connection 
between the hydrant and lead valve, and shall incorporate joint restraints.  One end of 
the connector spool shall have swivel flange.  See ECUA Standard Detail D-35. 
 
Standard hydrant connector sizes shall be as follows: 
 
1. 6-inch X 12-inch long 
2. 6-inch X 24-inch long 
3. 6-inch X 36-inch long 
4. 6-inch X 48-inch long 
5. 6-inch X 60-inch long 
 
Hydrant Offset Connectors 
 
When a connector between the hydrant and lead valve specified to adjust hydrant height 
or to offset the hydrant from the valve, an offset connector shall be used.  Material to be 
ductile iron per AWWA C153/ANSIA2153.  Sizes shall be as follows: 
 
1. 6-inch X 18-inch long with 6-inch offset 
2. 6-inch X 30-inch long with 12-inch offset 
3. 6-inch X41-inch long with 24-inch offset 
 
Approved Manufacturers 
 

Manufacturer Straight Hydrant 
Connector 

Offset 
Connector 

Assured Flow Sales, Inc. N/A GRADELOK 
Clow  N/A 
Others as approved by ECUA in writing. 

 
2.5.3  Flushing Hydrants 

 
Flushing hydrants shall be current design and in general compliance with AWWA 
Standard C-502, with rated working pressure of 200 psig. 
 

2.5.3.1  Hydrant Construction 
 
Flushing hydrants shall meet the requirements of Section 2.5.1, except breakaway 
feature is not required. 
 

2.5.3.2  Main Valve 
 
Generally the same as Section 2.5.1, except main valve opening shall be not less than 
2-1/8 inches and the flushing hydrant shall have one (1) 2½-inch nozzle having national 
standard hose coupling threads. 
 

2.5.3.3  Operation and Maintenance Features 
 
Unless otherwise specified, the hydrant bury length shall be 36 inches.  The bury length 
is the distance measured to the nearest 1/2 foot, from the bottom of the connecting pipe 
to the ground line of the hydrant. 
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2.5.3.4  Materials 
 
All operating parts including operating nut, hold-down nut, drain ring and seat ring shall 
be bronze.  The valve seat ring shall thread into a bronze insert or drain ring to provide 
bronze-to-bronze seating. 
 

2.5.3.5  Markings 
 
Flushing hydrant markings shall meet the requirements of Section 2.5.1 for fire hydrants. 
 
Approved Manufacturers 
 

Manufacturer Model 
Clow F-4764 
M & H Style 33 
Mueller A-411 
Others as approved by ECUA in writing. 

 
2.6   WATER SERVICE LINES 

 
2.6.1  Polyethylene (PE) - Tubing 

 
Polyethylene service tubing for water supply shall conform to AWWA C901.          PE 
tubing dimensions shall conform to ASTM D2737 with Copper Tubing OD base.  Refer to 
Section 2.3.3 for service lines greater than 2 inches in diameter. 
 

2.6.1.1  Materials 
 
PE tubing material shall conform to ASTM D3350, Standard Code PE 3408. 
 

2.6.1.2  Pressure Rating 
 
PE tubing shall be Pressure Class 200 psi with a minimum working pressure of 150 psig, 
and comply with ASTM D1598, D1599, D1693, D3350 and AWWA 901. 
 
Dimensions and acceptable standard sizes 
 

TABLE 2.6.1 - PE TUBING DIMENSIONS (DR9) 
NOM OD WALL ID 

1 1.125 .137   .851 
1½ 1.625 .200 1.225 
2 2.125 .250 1.625 

 
2.6.1.3  Markings 

 
1. Nominal Size 
2. Standard PE Code:  3408 
3. Tubing: DR-9 
4. Pressure Class:  PC200 
5. Manufacturer's Name or Trademark 
6. Blue Markings and Stripes 
 
Approved Manufacturers 

Manufacturer Model 
Phillips Driscopipe 5100 Ultra-line 
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Others as approved by ECUA in writing. 
 

2.6.2  Copper Water Service Tubing 
 
Copper water service tubing shall be Type K suitable for underground potable water 
services.  Tracer wire is not required with copper tubing. 
 

2.6.2.1  Material 
 
Tubing is to be supplied in conformance with ASTM B88 for dimension and materials. 
 

2.6.2.2  Pressure Rating 
 
Test Pressure:  200 PSIG 
Operating Pressure:  150 PSIG 
 

TABLE 2.6.2 - COPPER WATER TUBING DIMENSIONS (ASTM B88) 
Size  

(inches) 
Nominal 

OD 
Wall 

Thickness 
1 1.125 .065 

1½ 1.625 .072 
2 2.125 .083 

 
2.6.2.3  Pipe Markings 

 
1. Nominal Size 
2. Type K 
3. ASTM B88 
4. Manufacturer’s name or logo 
5. NSF seal 
 

2.7   SERVICE LINE APPURTENANCES 
 

2.7.1  Fittings and Valves 
 
Fittings and valves shall be manufactured in accordance with AWWA C-800 and be 
listed and approved by NSF for underground use in potable water service. 
 

2.7.1.1  Material 
 
Fitting and valve bodies, plugs, and compression nuts shall be bronze, copper alloy No. 
C83600 and meet chemical and mechanical requirements of ASTM B62 or ASTM B584. 
 
Component parts such as fasteners, seals, and packings may be of other materials 
selected for adequate endurance, corrosion resistance and strength in accordance with 
AWWA C-800. 
 

2.7.1.2  Pressure 
 
Fittings and valves shall be high pressure type for maximum allowable pressure of 150 
PSIG, nominal operating pressure 100 PSIG. 
 

2.7.1.3  Thread Specifications 
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Fittings and valves shall be of materials and fabricated in accordance with appropriate 
specification: 
 

TABLE 2.7.1 - THREAD SPECIFICATIONS 
Thread Type Standard 

Unified Inch ANSI/ASME B1.1 
General Purpose Pipe ANSI/ASME B1.20.1 
Dryseal ANSI/ASME B1.20.3 

 
Fittings and valves shall be marked as appropriate with the following information:  
manufacturer’s name or logo; pressure rating; direction of flow; and size. 
 

Pack Joint Couplings - Acceptable Manufacturers 
Type Manufacturer Model 

Joint Couplings   
 Copper or Plastic  
 Tube X MPT 

Ford 
Mueller 

C84-XX 
H-15428-X 

 Copper or Plastic 
 Tube X FPT 

Ford 
Mueller 

C14-XX 
H-15451-X 

 Copper or Plastic 
 Tube to Tube 

Ford 
Mueller 

C44-XX 
H-15403-X 

 Female Copper Pipe 
 (replaces flare nut) 
 X Copper or Plastic Tubing 

Ford 
Mueller 

CO4-XX 
H-15071-X 

Others as approved by ECUA in writing. 
 [X, XX:  See Mfr.’s catalog to complete model numbers by size] 
 

2.7.1.4  Tapping Saddles 
 
Tapping saddles shall be either bronze or cast or ductile iron with shop coat.  Saddles 
used to tap Class 160 PVC pipe shall be designed with mechanical features or stops to 
prevent over-tightening. 
 
Saddle Sizes 
 
1. Main Pipe:  2-inch - 16-inch 
2. Tapping valve connections:  1-inch, 1½-inch, 2-inch 
 
Acceptable Manufacturers 
 

Manufacturer Application Model 
Ford 1-inch tap on PVC/steel OD pipe S-70 and S-90 
 1-inch tap on DI and CI Pipe F-101 and F-202 
Mueller  H-105 
Smith Blair  313 
Others as approved by ECUA in writing 

 
2.7.1.5  Water Tubing Couplings 

 
Water tubing couplings in sizes 1-inch, 1½-inch, and 2-inch only shall be bronze 
compression-type, inlet and outlet for PE or copper tubing.  Crimp-type couplings are not 
acceptable. 
 
Acceptable Manufacturers 
 

Manufacturer Model 
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Ford C44-XX* 
Mueller H-15403-XX* 
Others as approved by ECUA in writing 

*XX:  See Mfr.’s catalog to complete model numbers by size. 
 

2.7.1.6  Meter Couplings 
 
Meter couplings shall be bronze and sized as appropriate to accommodate the relevant 
meter.  Inlet shall have male pipe thread. 
 
Acceptable Manufacturers 
 

Manufacturer Model 
Ford C84-XX* 
Mueller H-15428-XX* 
Others as approved by ECUA in writing 

*XX:  See Mfr.’s catalog to complete model numbers by size. 
 

2.7.2  Service Line Valves 
 

2.7.2.1  Corporation Stops 
 
Corporation stops shall be brass, high-pressure class, ball type, with inlet taper CC 
thread.  Outlet shall be compression-type for PE or copper tubing.  Corporation stops 
shall be sized for 1-inch, 1½-inch or 2-inch tubing as appropriate. 
Acceptable Manufacturers 
 

Manufacturer Model 
Ford F-1000 and FB-1000 
Mueller 300, Ball-type 
Others as approved by ECUA in writing. 

 
2.7.2.2  Curb Stops 

 
Curb stops shall be brass, high pressure, ball-type with locking wings.  Inlet shall be 
compression-type for PE tubing.  Outlet shall be female iron pipe threads.  Curb stops 
shall be sized for 1-inch, 1½-inch or 2-inch tubing as appropriate. 
 
Acceptable Manufacturers 
 

Manufacturer Size Model 
Ford 1-inch 

1½-inch 
2-inch 

B41 - 444W 
B41 - 666 
B41 - 727 

Others as approved by ECUA in writing. 
 

2.8   BACKFLOW PREVENTION DEVICES 
 
Backflow prevention devices shall be manufactured in accordance with AWWA C-506, 
and shall also be approved by ASSE and/or approved by NSF for use in potable water 
systems with a maximum continuous operating pressure of 150 psig, and capable of 
sustaining a hydrostatic test pressure of 300 psig.  Backflow prevention devices shall be 
located 
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Materials and Construction 
 
The body shall be cast iron with hot dip galvanized coating or fusion bonded epoxy on 
the interior and exterior, or cast bronze with a maximum lead content 5%.  Working parts 
and springs shall be bronze or stainless steel; valve discs shall be sili cone rubber; 
diaphragms shall be fabric reinforced neoprene, and O-rings shall be Buna-N, neoprene, 
or silicone rubber.  Check valve enclosures shall be glass-filled nylon or Teflon, or 
bronze or stainless steel.  Other working parts shall be bronze or stainless steel. 
 

2.8.1  Double-check Device 
 
Double-check backflow preventers shall have two independent check valve assemblies.  
The body may consist of one or more castings, and shall be equipped with ports and 
valves as necessary to allow testing in place. 
 

2.8.2  Reduced Pressure Principle Device 
 
Reduced pressure principle backflow preventers shall have two independent check 
valves with an intermediate relief valve incorporating a pressure diaphragm valve 
assembly that maintains a minimum 2 psig differential pressure across the assembly. 
 

2.8.3  End Connections 
 
Devices shall be manufactured with standard female pipe thread, size 3/4-inch,      1-
inch, 1-1/2-inch, or standard ANSI B16.2 125# flanged, sizes 2-inch and greater. 
 

2.8.4  Appurtenances 
 
All back flow devices shall be provided and installed as a complete assembly with all 
necessary fittings to enable testing in place.  Tapped test ports shall be fitted with test 
petcocks in each body cavity.  Inlet and outlet gate or ball valve shall be of the same line 
size as that of the body. 
 
Acceptable Manufacturers 
 

 Type Device 
Manufacturer Double Check Double Check Detector Reduced Pressure 

Ames 2000 DCA OSY 
2000 DCA NRS 
2000 DCA OSY Epoxy 
2000 DCA NRS Epoxy 

3000 DCDA OSY 
3000 DCDA NRS 
3000 DCDA OSY Epoxy 
3000 DCDA NRS Epoxy 

4000 RP OSY 
4000 RP NRS 

Febco 850 NRS 
850 OSY 

 860 NRS 
860 OSY 

Watts 709 OS&Y/BV 709 DDC 909 
909 DDC (Detector) 

Hersey 3/4” - 2” FDC 
3” - 10” No. 2 

3” - 10” DDC II 3/4” - 2” FRP II 
2½” - 10” 6CM 

Others as approved by ECUA in writing.   
 

2.9   METER BOX ASSEMBLIES 
 
Meter box assemblies for 5/8-inch meters shall be cast iron open bottom per ASTM A-48 
with cast iron lid  with ECUA imprint.  The box assembly shall include a ball valve with 
locking nuts, pack joint coupling for copper or PE tubing with expansion connection and 
gaskets as needed.  Meter box and cover for meters 2-inch and larger shall be 
constructed in accordance with ECUA Standard Details D-25 and  D-26. 
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Acceptable Manufacturers 
 

Manufacturer Model Meter Size 
Ford G148-133 (Modified) w/ 1” pack joint for copper or 

PE Tubing 
5/8” 

Others as approved by ECUA in writing.  
 
 

PART 3: EXECUTION 
 

3.1   GENERAL 
 
The contractor shall provide all labor, equipment and materials as required to install all 
pipes, valves, fittings, and other appurtenances as indicated on the construction plans or 
as specified in the contract documents. 
 

3.2   POTABLE WATER LINE SEPARATION FROM SANITARY SEWER LINES 
 

A. When a gravity sewer line must cross under a water line with less than 18-inch vertical 
clearance, one of the following methods may be used. 
 
1. Fully encase sewer line with a minimum of 4 inches of concrete (2500 psi) for a 

minimum distance of 10 feet either side of the point of crossing, which must be at 
least 5 feet from a water line joint.  If the crossing is other than at right angles, 
increase the length of encasement so that the end of the encasement will be at 
least 12 feet from a water line joint. 

 
2. Use equally rated pressure pipe for the sewer lines with no joints closer than 12 

feet apart and at least 6-inch vertical clearance. 
 
3. Install sewer pipe into at least a 20-foot section of steel casing (casing I.D. 

slightly larger than sewer pipe bell O.D.) and center over crossing so that end of 
casing will be at least 12 feet from water line joint.  Seal the ends of the casing 
with non-shrink grout.  Refer to Section 2224 – Pipe Boring, Drilling and Jacking, 
for casing and boring requirements. 

 
B. When a gravity sewer line must cross over a potable water line, regardless of clearance, 

because the water line cannot be relayed above sewer, use method 2 or 3 in subsection 
A.  Concrete encasement will not be allowed. 

 
C. When a sanitary force main must cross under a potable water line with less than an 18-

inch vertical clearance, or over the water line, use a higher rated pressure pipe as in 
method 2 or 3 in subsection A. 

 
D. When the water line being crossed in A, B or C is a house or building service lateral, 2-

inch or smaller and the service lateral is a continuous piece of PE DR9 or copper tubing, 
then the above rules do not apply; but locate so that the distance to a sewer or force 
main joint is as great as possible. 
 

E. When a gravity sewer line must run parallel to and less than 18 inches below a potable 
water line and: 
1. 6 to 10 feet apart for less than 40 feet, use method 1, 2 or 3 in subsection A. 
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2. 6 to 10 feet apart for over 40 feet, use method A2 and stagger joints. 
 
3. 3 to 6 feet apart for any distance, use a higher rated pressure pipe as in method 

A2. 
 

F. When a sanitary force main must run parallel to and less than 18 inches below a potable 
water line and: 
 
1. 6 to 10 feet apart for any distance, use a higher rated pressure pipe as in method 

A2. 
 
2. 3 to 6 feet apart, use a higher rated pressure pipe for both water and force main.  

Example:  If force main is PC160 PVC DR26, and water line is C-900 DR25; then 
force main should be PVC DR21 and water line should be DR21, using extreme 
care to have both properly color-coded. 

 
3.3  PIPE INSTALLATION 

 
The contractor shall utilize equipment and methods in accordance with pipe 
manufacturer’s requirements and sound construction practices to insure pipe installation 
to line and grade as indicated. 
 

3.3.1  Trench Excavation 
 
Refer to Section 2221:  Trench Excavation Backfill and Compaction. Maintain minimum 
of 30 inches and maximum of 36 inches of cover below finished grade unless shown 
otherwise on the construction plans. 
 

3.3.2  Alignment 
 
Pipe shall be installed along the alignment indicated by the construction plans.  
Accomplish horizontal and vertical changes in alignment of pipe with bends or other 
appropriate fittings.  Limit joint deflection as recommended by the pipe manufacturer. 
 

3.3.3  Pipe Preparation 
 
The contractor shall clean the interior of all pipes, fittings, and joints prior to installation.  
Pipes shall be inspected for defects prior to installation.  Damaged pipe shall be rejected 
and removed from the project. 
 

3.3.4  Pipe Installation 
 
Install pipe only when weather and trench conditions are suitable.  Do not lay pipe in 
water.  Join pipe in accordance with manufacturer’s recommendations. 
 
Provide initial backfill or anchoring as necessary to prevent displacement and preserve 
alignment after establishing final position. 
 
Encase water pipe in steel casing or use ductile iron pipe when crossing under pipe, 
conduit, or structure when a 6-inch separation distance cannot be maintained.  This 
protection shall extend a minimum of 5 feet beyond crossed structure.  (See Section 
2556.3.2.D for Sanitary Sewer Lines.) 

3.3.5  Protection 
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Prevent the introduction of foreign matter into the pipe at all times.  Close open ends of 
pipe with water tight fitting closures or plugs.  Do not let water fill trench, but include 
provisions to prevent flotation should water control measures prove inadequate.  
Remove water, sand, mud and other undesirable materials from trench before removal 
of pipe closure piece. 
 

3.3.6  Cutting 
 
PVC or PE pipe shall be cut in a neat workmanlike manner, and the spigot end shall be 
beveled  per manufacturer's recommendation.  Ductile iron pipe shall be cut in 
accordance with manufacturer’s recommendation.  Do not allow excessive heat to 
develop.  Smooth and bevel cut end as per manufacturer’s recommendation.  Use of 
pipe with damaged lining is unacceptable. 
 

3.3.7  Service Lines 
 
Service lines shall be constructed where shown on plans and in accordance with ECUA 
Standard Detail Drawing D-21. 
 

3.3.8  Closure Pieces 
 
Closure pieces shall only be used where called for on plans, or with written permission of 
the ECUA.  Closure may be accomplished with sleeve coupling as long as its length is 
such that gaskets are not less than 3 inches from pipe ends. 
 

3.3.9  Restraints and Thrust Blocking 
 
Mechanical joint restraints shall be furnished and installed for all water line fittings and 
appurtenances. Reference ECUA Standard Drawing D-44.  Restraints and thrust blocks 
shall also be installed for 45º and 90º bends, tapping sleeves, tees and main dead ends.  
Reference ECUA Standard Drawings D-43 and D-44. 
 

3.4  APPURTENANCE INSTALLATION 
 

3.4.1  Valves 
 
Valves shall be installed with operating stems vertical when installation is direct burial.  
Valves shall be installed on a suitable bearing surface so as to prevent vertical 
displacement. 
 

3.4.2  Valve Boxes 
 
Valve boxes shall be centered on the valve.  The earth shall be compacted around each 
valve box to a distance of 4 feet on all sides of box, or to undisturbed trench face if less 
than 4 feet.  An 18-inch diameter by 4-inch thick collar shall be constructed and sloped 
to direct water away from the valve box.  In lieu of the constructed collar, a 24-inch by 4-
inch thick pre-cast, sloped,  concrete collar may be used. 
 

3.4.3 Tracer Wire 
 
Tracer wire shall be installed on all new water mains and on water service lines installed 
in conjunction with new water mains.  The tracer wire shall be placed directly above the 
pipe and electrically continuous throughout the project.  Tracer wire shall be secured to 
the pipe with PVC tape the same color as the wire insulation, at a maximum of 10-feet 
on center between tapings.  The tracer wire shall be brought to the ground surface at 
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each valve location in accordance with ECUA Standard Detail D-34.  Splices and/or 
connections in the tracer wire shall be installed with silicone-filled wire nuts designed for 
direct burial.  
 

3.5  FIRE HYDRANT FLUSHING EQUIPMENT INSTALLATION 
 

3.5.1 Hydrants 
 
Hydrants shall be installed in accordance with ECUA Standard Detail D-35. 
 

3.5.2  Flush Stands and Valves 
 
Flush stands shall be installed as shown on ECUA Standard Detail D-41, depending on 
line size. 
 

3.6  SERVICE LINE INSTALLATION 
 

3.6.1  General  
 
The contractor shall install individual services with tracer wire from the new main to a 
convenient point on the right-of-way or property line for each house, building or unit that 
is to be served through an ECUA meter.  This section will deal with service line tubing 2-
inches in diameter and smaller, to serve 5/8-inch, 1-inch, 1-1/2-inch, and 2-inch meters.  
The installation of service lines for 3-inch meters and larger shall be in accordance with 
the requirements for water main installation.  (See Section 3.3) 
 

3.6.2 Service Line Connections 
 
Service lines shall be installed in accordance with ECUA Standard Detail D-21.  Tubing 
shall be installed in one continuous length from corporation stop to curb stop with no 
intermediate fittings.  Service lines damaged after initial installation but before 
acceptance may be repaired by means of a single splice, except that no repair fittings 
will be permitted under any paving.  The tap location shall be not less than 10 feet from 
any sanitary sewer joint with less than 18 inches vertical clearance.  Potable water taps 
shall be made with a tapping machine designed for the pipe material being tapped.  
Other makes of tapping machine may be used upon prior approval of the ECUA 
Inspector or Engineer. 
 

3.7  TAPS ON PRESSURIZED LINES 
 
The contractor shall perform taps on pressurized lines for the installation of pipes other 
than service lines of 2-inch and smaller PE tubing in accordance with these 
requirements: 
 
Materials 
 
All materials used for taps on pressurized lines shall meet the requirements of these 
specifications.  Tapping sleeves shall be properly sized for the pipe being tapped.  (See 
Sec. 2.4.1.6)  Resilient seated tapping valves shall be furnished with special end 
connections.  (See Sec. 2.4.2.2)  All other material used to accomplish the tap shall 
meet the standards set forth by the AWWA for potable water construction. 
Procedure 
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The contractor shall notify the ECUA Inspector three working days in advance of work.  
The contractor shall in the presence of an ECUA inspector:  
 

A. Expose the existing pipe at the location shown on the plans, and clean the section of the 
pipe to receive the tapping sleeve. 

 
B. Check the tapping sleeve and valve for defects and make sure the gate fully retracts in 

the valve to allow the shell cutter free passage. 
 
C. Assemble the tapping sleeve on the pipe, then install the tapping valve. 

 
D. Hydrostatically pressure test the tapping sleeve and valve after it has been assembled 

on the water main using the test plug on the sleeve.  The test shall be 150 psi minimum.  
The duration of the test shall be 15 minutes. 

 
E. Pour a thrust block behind the tapping sleeve sufficient to withstand the pressure of the 

new line.  Also, provide a concrete pad sufficient to support the weight of the sleeve, 
valve, and tapping machine.  Refer to Section 3.3.9 and ECUA Standard Detail D-43.  
Concrete shall be in place a minimum of 24 hours prior to testing the main installation. 

 
F. Assemble an approved tapping machine and proceed to make the necessary cut in 

accordance with the recommendation of the tapping machine manufacturer.  Approved 
tapping machines shall be: 

 
1. In good working condition. 
2. Designed for and have a cutting bit for the pipe material to be cut. 
3. Equipped with a depth of cut gauge. 
4. Designed to capture the coupon. 
5. Equipped with the manufacture’s recommended diameter shell cutter for the tap 

to be made. 
6. Tapping machine power head to be hydraulic or pneumatic drive; use of electric 

motor drives expressly prohibited. 
7. Tapping maching shall be disinfected prior to each use for potable water taps.  

 
Nominal  

Main Size 

Tapping Valve ID 
AWWA 

Standard 
Tapping Machine Shell Cutter OD 

2-inch 2 1/8-inch 1½ -inch 
3-inch 3 1/8-inch 2½-inch 
4-inch 4 1/4-inch 3½ -inch 
6-inch 6 1/4-inch 5½ -inch 
8-inch 8 1/4-inch 7½ -inch 
10-inch 10 1/4-inch 9½ -inch 
12-inch 12 1/4-inch 11½ -inch 
14-inch 14 1/4-inch Per Manufacturer’s Recommendation. 
16-inch 16 1/4-inch Contractor shall submit shop drawings 
18-inch 18 1/4-inch for valves and tapping machine for 
20-inch 20 1/4-inch approval, prior to use.  Per 
24-inch 24 1/4-inch Manufacturer’s Recommendation. 

 
G. Tap coupon shall be given to the ECUA Inspector.  If the coupon is lost in the main, 

contractor shall, at his expense, dismantle main to retrieve the coupon.  Main will be 
reassembled, pressure tested and bacteriological tests retaken as required at 
contractor’s expense. 
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PART 4: ACCEPTANCE REQUIREMENTS 
 

4.1  INSPECTION 
 
Upon completion of the installation, the system shall be inspected to ascertain that 
valves, fittings, fire hydrants, flush hydrants, etc. are located in conformance with the 
plans, and confirm that all ‘as-built’ measurements have been accurately taken.  The 
ECUA Inspector shall observe all appropriate activities related to properly placing the 
line in service including flushing, pressure and leakage testing, disinfection, and 
bacteriological sampling.  Final connections and testing of fire hydrants shall be 
accomplished after final clearance of lines.  Tracer wire shall be tested for continuity by 
the contractor with the ECUA Inspector present.  The contractor, with the ECUA 
Inspector, shall make sure all main valves and hydrant valves are open. 

 
4.2  FLUSHING 

 
All newly installed water lines shall be flushed with potable water to remove any 
sediment, solids and/or foreign matter prior to testing.  ECUA will make water available 
to the contractor.  Flushing shall be conducted at a sufficient velocity to clear the pipe.  
Discharge of flushing water must be through a 2-inch diameter pipe (or larger) and must 
be controlled so as not to cause any property damage.  Flush water source connection 
shall incorporate backflow preventor when required by the ECUA Inspector or Engineer. 
 

4.3  PRESSURE/LEAKAGE TEST 
 

4.3.1 General 
 
All newly installed water lines and appurtenances shall be pressure/leak tested to assure 
the strength of materials and quality of workmanship of the installation. Testing shall be 
conducted in accordance with ECUA Standard Detail D-12 and the requirements of 
AWWA Manual 23 for PVC and other flexible pipe or AWWA C600 for Ductile Iron Pipe.  
Leakage testing may be conducted concurrently with the pressure test. 
 

4.3.2  Procedure 
 
Contractor shall notify the ECUA Inspector three ECUA working days prior to a 
scheduled test.  Tests are to be conducted in segments not to exceed three thousand 
(3,000) feet of pipe.  Water in the new line shall be pumped up to a pressure of 150 psi 
minimum.  This pressure shall be maintained for a minimum of one (1) hour by pumping 
a quantifiable amount of water into the line and record the amount of water added during 
the test period.  This represents the leakage. 
 
Pressure/leakage tests shall be deemed acceptable when leakage does not exceed that 
determined by the following formula:  
 

L = 
SD P

133200  (or 11.65 gpd/mi/inch/dia) 

 

or L = 
ND P
7400   for DI pipe 18' lengths 

 

or L = 
ND P
6600   for PVC pipe 20' lengths 
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where:  L = Maximum leakage, in gallons per hour. 
 S = Length of pipe under test, in feet. 
 N = Number of pipe joints in segment under test. 
 D = Nominal internal diameter of pipe, in inches. 
 P = Average actual leakage test pressure, psig. 
 

Record all data for submission with as-built plans. 
 
An ECUA Construction Inspector shall be present during test. 
 
Refit and replace all pipe not meeting the leakage requirements.  Repair clamps are not 
permitted. 
 
Repair all visible leaks regardless of the amount of leakage. 
 
When a satisfactory pressure/leakage test has been completed, reduce the pressure at 
or below normal line pressure, and continue on with line disinfection. 
 

4.4  DISINFECTION 
 

4.4.1  General  
 
The contractor shall provide all equipment, materials and testing apparatus required to 
perform disinfection in accordance with AWWA 651, ECUA Standard Detail D-12, or as 
modified herein. 
 

4.4.2  Procedure 
 

A. Prior to beginning disinfection, the contractor shall submit information to the engineer for 
approval of proposed materials and methods. ECUA will determine the number and 
location of all sampling points.  Temporary sampling taps may be required consisting of 
a corporation cock with copper tube. 

 
B. Add chlorine to attain an initial concentration of 25 mg/l chlorine with 10 mg/l remaining 

after 24 hours. 
 
1. Initial concentration is to be obtained by mixing proper amount of HTH granules 

(65% Cl) into auxiliary tank, then pump/meter into regulated flow into or through 
the pipe section. 

 
2. Alternate methods of disinfection by use of granular or tablet forms of chlorine 

will not be allowed.  The “SLUG” method as described in AWWA 651 will not be 
allowed. 

 
3. Check the chlorine concentration at all sampling points after the line has been 

filled and air expelled. 
 
4. Check residual chlorine concentration at the end of 24 hours to confirm that 10 

ppm (minimum) is present. 
 

C. ECUA shall supply water for testing from the nearest available source.  Flush main until 
chlorine concentration is 2 mg/l or less prior to taking bacteriological samples.  
Contractor shall provide a backflow preventor device as required by the ECUA Inspector 
or Engineer. 
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1. Check concentration at all sample point locations. 
 
2. Disposal of chlorinated water shall be the contractor’s responsibility and shall be 

done without damage to public or private property.  Chlorinated water disposal 
shall meet all State, Federal and local regulations. 
 

D. Contact ECUA for collection of samples.  Two (2) satisfactory bacterial sample sets 
taken 24 hours apart must meet State requirements before placing the main into service. 

 
E. Repeat flushing and disinfection procedure should initial disinfection fail to yield 

acceptable bacteriological results at no additional cost to the Owner. 
 

4.5  OTHER CONNECTIONS 
 
After new system piping has been satisfactorily tested and cleared for use, make any 
approved additional connections to the pre-existing distribution system.  Exercise care in 
making connection and disinfect as needed.  When total system is approved for use, an 
ECUA Inspector shall verify that the contractor has opened all interior valves as 
required.  Valves connecting new installations to ECUA’s existing distribution system 
shall then be opened by an ECUA Inspector. 
 

4.6  TESTING FIRE HYDRANTS 
 
All newly-installed fire hydrants shall be flow tested by ECUA prior to final acceptance in 
accordance with established procedures.  (Refer to AWWA-M17 and AWWA C502.)  
Static Leak Test of hydrant shall be done in conjunction with Section 4.3 with hydrant 
valve open. 
Hydrant flow tests not meeting the minimum requirements of ECUA’s Design Standards 
shall be immediately reported to the Engineer-of-Record.  The system shall not be 
placed into service until the system meets the minimum requirements. 
 
 

PART 5: MEASUREMENT AND PAYMENT 
 

5.1  GENERAL 
 
Measurements shall be made to the nearest tenth of units and rounded to the nearest 
whole unit when totaled.  Payments shall be for providing all labor, tools, equipment and 
materials as needed for:  1) furnishing, handling, and installing the required materials, 
fittings or fixtures; 2) excavation, backfill and compaction, including shoring, bracing and 
dewatering as required; 3) temporary removal and replacement of existing obstacles, 
including minor relocation and repair of other utilities; and 4) all required testing, 
disinfection and flushing.  Payment for water main installations shall include the 
installation of tracer wire. 
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5.2  WATER MAINS 
 
Water mains shall be measured in lineal feet by the specified pipe size along the pipe 
centerline with no deduction for fittings.  Payment shall be based on the contract unit 
price per lineal foot. 
 

5.3  APPURTENANCES 
 
Water main appurtenances include fittings and valves as outlined in Section 2.4 of the 
specifications.  Incidental appurtenances such as joint restraints, couplings, tracer wire, 
etc. are not considered separate pay items and their cost should be included in the unit 
price of the installed pipe. 
 

5.3.1 Fittings 
 
Water main fittings including bends, reducers, tees, wyes, tapping sleeves, expansion 
joints, pipe hangers/supports, and cut in sleeves shall be measured and paid for on a 
unit (per each) basis.  Fittings shall be listed by size and type. 
 

5.3.2 Valves 
 
Water main valves inclusive of any required valve boxes or other appropriate 
appurtenances shall be measured and paid for on a unit (per each) basis.  Valves shall 
be listed by size and type. 
 

5.3.3  Line Stops 
 
Line stops shall be measured and paid for on a unit (per each) basis. 
 

5.4  HYDRANTS AND FLUSHING EQUIPMENT 
 
Hydrants and flushing equipment shall be measured and paid for on a unit (per each) 
basis to include a complete installed assembly. 
 

5.4.1  Fire Hydrants 
 
Fire hydrant assemblies shall include the installed water main tee or tapping sleeve, lead 
valve and box, connectors (up to 10 feet of lateral distance), gravel pack, and hydrant. 
 

5.4.2  Fire Hydrant Appurtenances 
 
Fire hydrant appurtenances including extensions and off-site connectors shall be 
measured and paid for on a unit (per each) basis. 
 

5.5  WATER SERVICE LINES 
 

5.5.1  Service Lines (up to 2-inch diameter) 
 
Water service lines shall be measured and paid for on a unit (per each) basis.  Each 
service line installation shall include the main tap, corporation stop, service tubing, and 
curb stop.  Service lines shall be listed by tubing size and nominal length.  Nominal 
length shall typically be categorized as “short” (for services on the same side of the 
street as the water main), and “long” (for services on the opposite side of the street from 
the water main). 
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5.5.2  Large Service Lines (3-inch diameter and larger) 

 
Large service lines, including fire lines, shall be measured and paid for in accordance 
with the requirements for water mains (see 5.2 and 5.3 above). 
 

5.6  TAPS ON PRESSURIZED LINES 
 
Taps on pressurized lines shall be measured and paid for on a unit price (per each) 
basis to include tapping sleeve, tapping valve, and valve box complete, in-place.  Taps 
shall be listed by main and branch diameters. 
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SECTION 2570 
 

SANITARY SEWERS 
 
 

PART 1: GENERAL 
 
1.1  Related Requirements Specified Elsewhere

 
A. Trenching, Backfilling and Compacting:  Section 2221. 
 
B. Pipe Boring and Jacking:  Section 2224. 

 
1.2  Product Delivery, Storage and Handling

 
A. Store materials to prevent physical damage. 
 
B. Protect materials during transportation and installation to avoid physical damage. 

 
1.3  General Description of Work Covered

 
Furnish and install all sewer pipe, fittings and structures, and accessories required for 
sanitary sewer construction as indicated. 
 

1.4  Quality Assurance
 
Comply with latest published editions of American Society of Testing and Materials 
(ASTM) Standards: 

 
A. ASTM C478 - Concrete Pipe Manholes. 

 
B. ASTM D1784 - Rigid Poly (vinyl chloride) (PVC) Compounds and Chlorinated Poly (vinyl 

chloride (CPVC) Compounds. 
 

C. ASTM D2321 - Practice for Underground Installation of Flexible Thermoplastic Sewer 
Pipe. 
 

D. ASTM D2564 - Solvent Cements for Poly Plastic Pipe and Fittings. 
 

E. ASTM D3212 - Joints for Drain and Sewer Plastic Pipes using Flexible Elastomeric 
Seals. 
 

F. ASTM D3034 Type PSM - PVC Sewer Pipe and Fittings. 
 

 
PART 2: MATERIALS AND EQUIPMENT 
 
2.1  General Requirements

 
A. Pipe furnished shall be PVC for sanitary sewer construction unless shown otherwise on 

plans or bid forms. 
 

B. All pipe shall be marked in accordance with applicable standard specification under 
which pipe is manufactured unless otherwise specified. 

2.2  Delivery, Storage and Handling 

2570.1 
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Certificates of Compliance with the Specifications shall be required for all materials used 
on the Project.  All materials shall be protected during transportation, storage, handling, 
and installation to avoid physical deterioration due to sun and weather.  The ECUA 
reserves the right to reject material which in any way does not meet the requirements of 
these Specifications. 
 

2.3  Sewer Mains
 
2.3.1  Polyvinyl Chloride Plastic Pipe (PVC)

 
A. Comply with ASTM D3034 for pipe using material conforming to ASTM D1784 for pipe 

and fittings. 
 
B. Use single elastomeric gasket push-on joints complying with ASTM D3212. 
 
C. Provide pipe and fittings with minimum SDR-35 dimension ratio. 
 
D. SDR 35 shall be used for service laterals. 
 
E. Pipe shall be color coded by one of the following methods: 

 
1. 3 green stripes (½ inch high) with permanent ink along the entire length, evenly 

spaced around the pipe, with the word "Sewer" in ¾-inch letters every 21 inches 
along each stripe. 

 
2. Use pipe pigment to color code pipe green. 

 
2.2.1  Glass Fiber Reinforced Thermosetting Resin Pipe

 
A. Acceptable for lines l8 inches diameter and larger. 
 
B. Use pipe to comply with AWWA C950 (Latest Edition). 
 
C. Use minimum pipe stiffness:  36 psi. 
 
D. Use joints per AWWA C950 (Latest Edition). 
 
E. Pipe shall be color coded by one of the following methods: 

 
1. 3 green stripes (½ inch high) with permanent ink along the entire length with ¾-

inch letters every 21 inches along each stripe designating "Sewer". 
 
2.  Use pipe pigment to color code pipe green. 

 
2.4  Structures and Pipe Accessories
 
2.4.1  Fittings

 
A. Fittings shall be allowed only on service laterals and drop manholes. 

 
B. Fittings shall equal or exceed quality and strength of pipe. 

 
C. Wyes shall be long bell type. 
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2.4.2  Manholes & Sections
 

A. Construction shall be precast reinforced concrete capable of sustaining an H-20 loading. 
 

B. Manholes shall be constructed in accordance with ASTM C-478, using Type II or Type III 
Portland Cement. 
 

C. Leakage shall not exceed 1 gallon per day per vertical foot of manhole. 
 

D. Manholes shall have a minimum I.D. of 48 inches, unless otherwise noted on plans. 
 

E. Base section shall be monolithic to a point 6" above the crown of the incoming pipe with 
minimum thick bottom section and 5" wall section and made in accordance with ASTM 
C-478. 
 

F. Pipe holes shall be properly located and either cast in place with appropriate boot or 
required shape, or core drilled after concrete has set. Minor field adjustments may be 
made with approval of ECUA.  The invert of the lowest pipe shall be a minimum of 4" 
above the inside floor of the base section. 
 

G. Cone (top) sections shall be eccentric narrowing from 48" to 24" I.D., unless otherwise 
noted on plans. 
 

H. Flat top sections shall be used in place of cone sections for manholes less than 5 feet 
deep.  The access hole shall be offset to allow easy access to steps (if used) and shall 
be reinforced to support an H-20 loading. 
 

I. Shallow manholes less then 3 feet deep shall be constructed according to ECUA detail 
drawing. 
 

J. The joints between sections shall be one of the following:  
 

1. Lap joint design with the upper lip inside and suitably shaped to accommodate a 
bitumastic joint sealer, 

 
2. Rubber "O" ring gasket. 
 

K. Pipe to manhole seals shall be made utilizing one of the following or approved 
equivalent.  
 
1. Kore-N-Seal or, Lock-Joint, with stainless steel bands and screws.  

 
2. A-LOK.  

 
L. Brick manholes shall only be used with consent of ECUA.  

 
2.4.3  Manhole Accessories
 

A. Manhole Lid and Cover 
 

1. Gray cast iron, with nominal opening of 24 inches. 
 

2. Cover shall be embossed with "SANITARY SEWER" as shown on detail 
drawings. 
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3. The lifting holes shall not extend through cover. 
 

4. Use Vulcan Model VM-37, USF 170E or approved equivalent for lids not requiring 
bolting features. 

 
5. Use Vulcan Model VM-360WT or approved equivalent for bolted covers. 

 
6. Use Vulcan Model VM-50 or approved equivalent for specified flood areas. 

 
7. Use Certain Teed RE 85 R3 FD with Anti-theft locking key (RE 80 K9 FD) for lids 

requiring locking features. 
 

B. Manhole Coating 
 

1. Apply two coats of a foundation coating or approved equivalent to the interior and 
to the exterior. 

 
2. Manholes receiving discharges from force mains, and at a minimum the next two 

manholes downstream of  the receiving manhole, shall be lined with an ECUA 
approved HDPE or polypropelene liner.  Additional manholes shall be lined if 
required by ECUA.  Other liners may be installed if approved by ECUA in writing. 

 
3. Manholes housing force main air release valves shall be lined with an ECUA 

approved HDPE liner.  Other liners may be installed if approved by ECUA in 
writing. 

 
C. Steps 

 
1. Shall be embedded in the concrete by the manhole manufacturer at 12” on center 

spacing from the top of the manhole cone to bench. 
 

2. Steps shall be grade 60 steel bar reinforced ABS plastic, with non-slip rungs, 
guaranteed for use in sewers. 

 
 
PART 3: EXECUTION 
 
3.1  General

 
Provide all labor, equipment and materials and install all pipe, fitting, specials and 
appurtenances as indicated or specified. 
 

3.2  Pipe Installation
 

A. Handling 
 
1. Handle and store pipe in a manner to insure installation in sound and 

undamaged condition, and in accordance with pipe manufacturer’s requirements. 
 
a. Do not drop, bump, roll or drag. 

 
b. Use slings, lifting lugs, hooks and other devices designed to protect pipe, 

joint elements, and coatings. 
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2. Ship, move and store with provisions to prevent movement or shock contact with 
adjacent units. 

 
3. Handle with equipment capable of work with adequate factor of safety against 

overturning or other unsafe procedures. 
 

B. Installation 
 
1. Utilize equipment, methods, and materials insuring installation to lines and 

grades as indicated. 
 

a. Do not lay on blocks unless pipe is to receive total concrete encasement. 
 

b. Use calibrated laser or minimum of 3 batter boards for control of line and 
grade. 

 
2. Install pipe of size, material, strength class, and joint type with embedment 

shown for plan location. 
 
3. Insofar as possible, commence laying at downstream end of line and install pipe 

with bell ends in direction of laying (upstream).  Sewer pipe shall have spigot 
ends in direction of flow.  Obtain approval for deviations therefrom. 

 
4. Clean interior of all pipe, fittings and joints prior to installation.  Exclude entrance 

of foreign matter during discontinuance of installation. 
 

a. Close open ends of pipe with watertight plugs at the end of each work 
day. 
 

b. Do not let water enter trench.  Pipe shall be laid in a dry trench.  Include 
provisions to prevent pipe flotation and displacement should water control 
measures prove inadequate. 
 

c. Remove water, sand, mud and other undesirable materials from trench 
before removal of end cap or plugs. 

 
5. Inspect pipe prior to installation to determine if any pipe defects are present. 

 
6. Brace or anchor as required to prevent displacement after establishing final 

position. 
 

7. Perform only when weather and trench conditions are suitable. 
 

8. Observe extra precaution when hazardous atmospheres might be encountered, 
especially when connecting to existing, active sanitary sewers. 

 
9. Separation Of Sanitary Sewer Lines and Potable Water Lines. 

 
a. When a gravity sewer line must cross under a water line with less than 

18-inch vertical clearance, one of the following methods may be used: 
 

1) Fully encase sewer line with a minimum of 4 inches of concrete 
(2500 psi) for a minimum distance of 10 feet either side of the 
point of crossing, which must be at least 5 feet from a water line 
joint.  If the crossing is other than at right angles, increase the 
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length of encasement so that the end of the encasement will be at 
least 12 feet from a water line joint. 

2) Use equally rated pressure pipe for the sewer lines with no joints 
closer than 12 feet apart and at least 6-inch vertical clearance. 

3) Install sewer pipe into at least a 20-foot section of steel casing 
(casing I.D. slightly larger than sewer pipe bell OD) and center 
over crossing so that end of casing will be at least 12 feet from 
water line joint.  Seal the ends of the casing with non-shrink grout. 

 
b. When a gravity sewer line must cross over a potable water line, 

regardless of clearance, because the water line cannot be relayed above 
sewer, use method 2) or 3) in subsection a.  Concrete encasement will 
not be allowed.  

 
c. When a sanitary force main must cross under a potable water line with 

less than an 18-inch vertical clearance, or over the water line, use a 
higher rated pressure pipe as in method 2) or 3) in subsection a.  

 
d. When the water line being crossed in a, b or c is a house or building 

service lateral, 2-inch or smaller and the service lateral is a continuous 
piece of PE DR9 tubing, then the above rules do not apply; but locate so 
that the distance to a sewer or force main joint is as great as possible.  

 
e. When a gravity sewer line must run parallel to and less than 18 inches 

below a potable water line and:  
 

1) 6 to 10 feet apart for less than 40 feet, use method 1), 2) or 3) in 
subsection a. 

2) 6 to 10 feet apart for over 40 feet, use method a. 2) and stagger 
joints. 

3) 3 to 6 feet apart for any distance, use a higher rated pressure pipe 
as in method a. 2). 

 
f. When a sanitary force main must run parallel to and less than 18 inches 

below a potable water line and:  
 

1) 6 to 10 feet apart for any distance, use a higher rated pressure 
pipe as in method a. 2). 

2) 3 to 6 feet apart, use a higher rated pressure pipe for both water 
and force main.  Example:  If force main is PC160 PVC DR26, and 
water line is C-900 DR25; then force main should be PVC DR21 
and water line should be DR21, using extreme care to have both 
properly color-coded. 

 
10. Auger or jack casing in place where shown on plans. 

 
11. Maintain minimum of 30 inches of cover unless directed by Engineer. 

 
12. Encase sewer pipe in steel casing or use ductile iron pipe when crossing under 

pipe, conduit, or structure of 24 inches in diameter or greater when a 6-inch 
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separation distance cannot be maintained.  This protection shall extend a 
minimum of 5 feet beyond crossed structure. 
 

C. Jointing 
 
General Requirements

 
1. Perform in accordance with manufacturer's recommendations. 

 
2. Clean and lubricate all joint and gasket surfaces with lubricant recommended. 

 
3. Utilize methods and equipment capable of fully homing or making up joints 

without damage.  
 

4. Check joint opening and deflection for specification limits. 
 

D. Closure Pieces 
 

1. Connect two segments of pipelines or a pipeline segment and existing structure 
with short sections of pipe fabricated for the purpose. 

 
2. Observe specifications regarding location of joints, type of joints and pipe 

materials and strength classifications. 
 

E. Temporary Plugs 
 
1. Furnish, install and secure water tight temporary plugs at each end of work for 

removal by others when completed ahead of adjacent contract or where 
indicated. 

 
2. Remove from pipe laid under separate or prior contract in order to complete pipe 

connection when work by other contractor is finished prior to work at connection 
point under this contract. 

 
3. Permanent Plugs 

 
a. Use test plugs as manufactured by pipe supplier, or 
 
b. Fabricate by Contractor of substantially same construction. 
 
c. Must be watertight against heads up to 20 feet of water.  
 
d. Secure in place in a manner to facilitate removal when required to 

connect pipe. 
 

3.3  Manhole Installation
 

A. Precast Bases 
 

1. Place on 12-inch layer of compacted sand, gravel or sandy material as approved 
by Engineer. 

 
2. Base shall be leveled prior to installation of manhole sections. 
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B. Cast In Place Bases 
 

1. Cast on 12-inch layer of compacted sand, gravel or sandy material as approved 
by Engineer. 

 
2. Manhole bases and channel inverts may be constructed integrally. 
 

C. Manhole Sections 
 

1. Use precast sections unless cast-in-place manholes approved by Engineer. 
 
2. Precast sections may be installed after base concrete has attained 75% of 

design strength. 
 
3. Full circumference seals between manhole sections shall use one of the 

following or approved equivalent. 
 

a. Bitumastic Seal (Kent No. 2, Ram Neck)  
 
b. Rubber "O" ring gasket 

 
D. Invert Channels 
 

1. Form invert channel as indicated. 
 
2. Alternate invert and shelf may be constructed of mortar over concrete fill with 

approval of Engineer. 
 
3. Make changes in direction of flow with smooth curves of as large a radius as size 

of manhole permits. 
 
4. Make changes in size and grade smoothly and uniformly. 
 
5. Slope shelf of manhole adjacent to channels, toward the channels, and rough 

broom finish to provide a non-slip surface. 
 
6. Finish channel bottom smoothly without roughness, irregularity, or pockets. 
 
7. On straight through single pipe manholes, half sections of same pipe may be 

used with mortar and concrete with approval of Engineer. 
 
8. Precast inverts in base sections are acceptable with approval from ECUA 

Engineering Department. 
 

E. Pipe Connection Into Manholes 
 

1. Make watertight. 
 
2. Use specified pipe to manhole seals or other as approved by ECUA. 
 

F. Field applied coatings shall be applied after Engineer's approval of structure. 
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3.4  Service Connections 
 

A. Service lines shall be located in accordance with requirements in the ECUA Code.  
Refer to the Code for clarification of availability of facilities and responsibilities of 
customer for the installation of service lines. 

 
B. Install service connections to each residential lot or individual business lot or property, or 

as directed by Engineer. 
 
C. Services wyes:  install long bell type wyes, 4-inch branch diameter unless shown 

otherwise on plans.  See ECUA standard detail, "Typical Service Connection". 
 
D. Risers:  may be used with wyes for service connections where invert of sewer is 7 feet or 

more below ground surface or where shown on plans.  Terminate each connection as 
shown on plans or as directed by Engineer.  Glued 45 degree bends may be used on 
end of lateral, within grassy, or unpaved, areas. 

 
E. Glue cap on end of stub out. 

 
F. Backfill trench only after recording exact location and depth of service connection. 

 
G. Street crossings shall have a minimum of 2 feet of cover to subgrade unless approved 

by Engineer. 
 
H. Drive a ½-inch metal rebar adjacent to each service connection, with top of post 1 foot 

below ground surface. 
 

3.5  Connection of Service Lines and Sewer System Facilities 
 

A. Existing Service Lines and New Sewer Main: 
 

Connect existing sanitary service lines which cross new sewer line through equal sized 
wye. 

 
 
B. New Service Line Connections to Existing Manholes: 

 
1. Insert new sewer pipe flush with inside of manhole. 
 
2. Connect new lines to existing manholes.  Seal new pipe in place to be watertight. 
 
3. Reconstruct manhole channel and shelf to suit new connection. 

 
4. All debris to be removed. 

 
C. Connections to Existing Sewer 

 
1. Build new manhole around existing sewer. 
 
2. Break out existing sewer inside of manhole and construct channel and shelf to 

suit new connection. 
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PART 4: ACCEPTANCE 
 
4.1  Acceptance Tests for Sewer Pipelines and Manholes

 
A. Infiltration Testing 

 
1. General 

 
a. Maximum infiltration for each section of sewer pipe shall not exceed 25 

gal/mile/day/ inch of pipe diameter. 
 
b. Infiltration, exfiltration or air test may be used to prove compliance with 

infiltration requirement. 
 

c. Acceptance of air test or exfiltration results will not preclude rejection of 
work if infiltration is measured and exceeds limitation. 

 
d. Maximum infiltration for each manhole shall not exceed 1 gallon per 

vertical foot per 24 hours. 
 
e. All tests to be witnessed by ECUA. 
 

2. Air Test 
 
a. Furnish all facilities required including: 

 
1) Necessary piping connections. 

 
2) Test pumping equipment. 

 
3) Pressure gauges or manometers. 

 
4) Bulkheads. 

 
5) All miscellaneous items required. 

 
b. Obtain approval from Engineer of equipment and methods proposed for 

use. 
 
c. Test pipe in sections determined by Contractor and approved by 

Engineer. 
 
d. Plug ends of line and cap or plug all connections to withstand internal test 

pressures. 
 
e. Introduce low pressure air until internal air pressure is 4.0 psi greater than 

the average back pressure of ground water above the pipe.  (Add 0.43 psi 
for each vertical foot of ground water over the top of pipe.) 

 
f. Allow two minutes for air pressure to stabilize. 
 
g. Time required for pressure to decrease from 3.5 to 2.5 psi greater than 

average back pressure of any ground water above pipe shall not be less 
than time in following table for given diameters. 
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Pipe Diameter 
(Inches) Minutes 

6 3.0 
8 4.0 
10 5.0 
12 5.5 
15 7.0 
18 8.5 
21 10.0 
24 11.5 
27 12.75 
30 14.0 
36 17.0 

 
h. Repeat test as necessary after all leaks and defects have been repaired. 

 
B. Exfiltration Test 

 
1. Furnish all facilities required to plug pipe sections and fill with water to attain a 

minimum elevation of water in upstream manhole two feet higher than top of pipe 
in line being tested, or two feet above existing ground water in trench, whichever 
is higher elevation. 

 
2. Maintain water level in manhole at start of test period for one hour. 
 
3. Water added to maintain level (water lost) shall not exceed the following 

amounts: 
 
a. 8" pipe - 0.63 gallon per 100 feet. 

 
b. 10" pipe - 0.79 gallon per 100 feet. 

 
c. 12" pipe - 0.95 gallon per 100 feet. 

 
d. 15" pipe - 1.19 gallon per 100 feet. 

 
e. 18" pipe - 1.42 gallon per 100 feet. 

 
f. 21" pipe - 1.66 gallon per 100 feet. 

 
g. 24" pipe - 1.90 gallon per 100 feet. 

 
Allowable leakage may be increased by 5% for each 
foot of head above water elevation indicated above. 
 

C. Infiltration Test 
 
1. May be used in lieu of air test or exfiltration test if contractor can prove that 

ground water conditions are such that crown of pipe is covered with not less than 
two feet of water at highest point in section being tested.  The test head shall be 
maintained for not less than 24 hours before a weir measurement is made. 

 
2. Infiltration shall be measured with weir at manhole and shall not exceed amounts 

stated in paragraph B. 3., Exfiltration Test. 
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3. Engineer will require exfiltration or air test if contractor cannot prove to 
satisfaction of Engineer that ground water conditions are satisfactory. 

 
 
PART 5: MEASUREMENT AND PAYMENT 
 
5.1  Sewer Pipe

 
A. Measure in lineal feet by specified pipe size along centerline of pipe with no deduction 

for manholes, wye connections or riser connections. 
 
B. Includes furnishing, handling, laying pipe materials and specified bedding materials; 

trench excavation, backfill and compaction; dewatering; sheeting, shoring and bracing; 
testing; utilities repair and relocation; providing all labor, tools, equipment and 
miscellaneous associated work necessary to complete item. 

 
C. Payment:  unit price per lineal foot. 

 
5.2  (Standard) (Drop) (Shallow) Manholes

 
A. Includes furnishing and placing all precast and cast in place materials; excavation, 

backfill and compaction; frame and lid; stub pipes; providing all labor, equipment, tools 
and miscellaneous associated work needed to complete item. 

 
B. Payment:  unit price for each manhole. 

 
5.3  Wye Connections

 
A. Measure each as installed by nominal pipe size. 
 
B. Includes additional cost of wye over straight pipe, joints, stoppers and one 1/8 bend 

sweep. 
 
C. Payment:  unit price per each. 

 
5.4  Riser Connections

 
A. Measure each connection installed by nominal pipe size. 
 
B. Includes furnishing and installing wye or tee connection, elbows, concrete work, extra 

excavation, backfilling and compaction, stoppers and providing labor, equipment and 
miscellaneous associated work needed to complete item.  Does not include straight pipe 
used for riser. 

 
C. Payment:  unit price per each. 

 
5.5  Riser Pipe

 
A. Measure in lineal feet of straight pipe from fitting joints at upper and lower extreme of 

riser. 
 

B. Includes furnishing and installing pipe materials, bracing; supports; excavation, backfill 
and compaction; providing labor, equipment and miscellaneous associated work needed 
to complete item. 
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C. Payment:  unit price per lineal foot. 
 

5.6  Service Connection Lateral Pipe
 

A. Measure in lineal feet by nominal pipe size as installed. 
 
B. Includes furnishing, handling, laying pipe materials; trench excavation, backfill and 

compaction; dewatering; utilities repair; providing all labor, equipment and miscellaneous 
associated work needed to complete item. 

 
C. Payment:  unit price per lineal foot. 

 
5.7  Clean Outs/Lamp Holes

 
A. Includes furnishing and placing all clean outs; excavation, backfill and compaction; stub 

pipe; frame and lid; providing all labor, equipment, tools and miscellaneous associated 
work needed to complete item. 

 
B. Payment:  unit price for each clean out. 
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SECTION 0104 – EROSION CONTROL AND WATER POLLUTION 
 
104-1 Description. 
 Provide erosion control measures on the project so as to prevent pollution of water, 
detrimental effects to public or private property adjacent to the project right-of-way and 
damage to work on the project. Construct and maintain temporary erosion control features or, 
where practical, construct and maintain permanent erosion control features as shown in the 
plans or as may be directed by the Engineer. 
 
104-2 General. 
 Coordinate the installation of temporary erosion control features with the construction 
of the permanent erosion control features to the extent necessary to ensure economical, 
effective, and continuous control of erosion and water pollution throughout the life of the 
Contract.  
 Due to unanticipated conditions, the Engineer may direct the use of control features or 
methods other than those included in the original Contract. 
 
104-3 Control of Contractor's Operations Which May Result in Water Pollution. 
 Prevent pollution of streams, canals, lakes, reservoirs, and other water impoundments 
with fuels, oils, bitumens, calcium chloride, or other harmful materials. Also, conduct and 
schedule operations to avoid or otherwise minimize pollution or siltation of such water 
impoundments, and to avoid interference with movement of migratory fish. Do not dump any 
residue from dust collectors or washers into any live stream.  
 Restrict construction operations in rivers, streams, lakes, tidal waters, reservoirs, 
canals, and other water impoundments to those areas where it is necessary to perform filling 
or excavation to accomplish the work shown in the plans and to those areas which must be 
entered to construct temporary or permanent structures. As soon as conditions permit, 
promptly clear rivers, streams, and impoundments of all obstructions placed therein or caused 
by construction operations. 
 Do not frequently ford live streams with construction equipment. Wherever an 
appreciable number of stream crossings are necessary at any one location, use a temporary 
bridge or other structure. 
 Except as necessary for construction, do not deposit excavated material in rivers, 
streams, canals, or impoundments, or in a position close enough thereto, to be washed away 
by high water or runoff.  
 Where pumps are used to remove highly turbid waters from enclosed construction 
areas such as cofferdams or forms, treat the water by one or more of the following methods 
prior to discharge into State waters: pumping into grassed swales or appropriate vegetated 
areas or sediment basins, or confined by an appropriate enclosure such as turbidity barriers 
when other methods are not considered appropriate.  

Do not disturb lands or waters outside the limits of construction as staked, except as 
authorized by the Engineer.  
 Obtain the Engineer's approval for the location of, and method of operation in, borrow 
pits, material pits, and disposal areas furnished for waste material from the project (other than 
commercially operated sources) such that erosion during and after completion of the work 
will not result in probability of detrimental siltation or water pollution. 
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104-4 Materials for Temporary Erosion Control. 
  The Engineer will not require testing of materials used in construction of temporary 
erosion control features unless such material is to be incorporated into the completed project. 
When no testing is required, the Engineer will base acceptance on visual inspection. 
 The Contractor may use new or used materials for the construction of temporary silt 
fence, staked turbidity barriers, and floating turbidity barrier not to be incorporated into the 
completed project, subject to the approval of the Engineer. 
 
104-5 Preconstruction Requirements. 
 At the preconstruction conference, the contractor is to provide to the county and 
engineer an acceptable erosion control plan meeting the requirements or special conditions of 
all permits authorizing project construction.  Ensure the Erosion Control Plan includes 
procedures to control off-site tracking of soil by vehicles and construction equipment and a 
procedure for cleanup and reporting of non-storm water discharges, such as contaminated 
groundwater or accidental spills.  
 When a DEP generic permit is issued, do not begin any soil disturbing activities until 
both the county and engineer of record approve of the Contractor's Erosion Control Plan, 
including required signed certification statements. 
 Failure to sign any required documents or certification statements will be considered a 
default of the Contract. Any soil disturbing activities performed without the required signed 
documents or certification statements may be considered a violation of the DEP Generic 
Permit.  
 When the SWPPP is required, prepare the Erosion Control Plan in accordance with the 
planned sequence of operations and present in a format acceptable to Escambia County. The 
Erosion Control Plan shall describe, but not be limited to, the following items or activities:  

(1) For each phase of construction operations or activities, supply the following 
information: 

  (a) Locations of all erosion control devices 
  (b) Types of all erosion control devices 
  (c) Estimated time erosion control devices will be in operation 
  (d) Monitoring schedules for maintenance of erosion control devices 
  (e) Methods of maintaining erosion control devices  
  (f) Containment or removal methods for pollutants or hazardous wastes 

(2) The name and telephone number of the person responsible for monitoring and 
maintaining the erosion control devices.   
(3) Submit for approval the Erosion Control Plans to the engineer of record and the 
county.  Do not begin construction activities until the Erosion Control Plan receives 
written approval from the Engineer.  Comply with the approved Erosion Control Plan. 

 
104-6 Construction Requirements. 
 104-6.1 Limitation of Exposure of Erodible Earth: The Engineer may limit the 
surface areas of unprotected erodible earth exposed by the construction operation and may 
direct the Contractor to provide erosion or pollution control measures to prevent 
contamination of any river, stream, lake, tidal waters, reservoir, canal, or other water 
impoundments or to prevent detrimental effects on property outside the project right-of-way 
or damage to the project. Limit the area in which excavation and filling operations are being 
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performed so that it does not exceed the capacity to keep the finish grading, turf, sod, and 
other such permanent erosion control measures current in accordance with the accepted 
schedule. 
 Do not allow the surface area of erodible earth that clearing and grubbing operations 
or excavation and filling operations expose to exceed 750,000 ft2 without specific  
prior approval by the Engineer. This limitation applies separately to clearing and grubbing 
operations and excavation and filling operations.   
 The Engineer may increase or decrease the amount of surface area the Contractor may 
expose at any one time. 

104-6.2 Incorporation of Erosion Control Features: Incorporate permanent erosion 
control features into the project at the earliest practical time. Use approved temporary erosion 
control features to correct conditions that develop during construction which were not 
foreseen at the time of design, to control erosion prior to the time it is practical to construct 
permanent control features, or to provide immediate temporary control of erosion that 
develops during normal construction operations, which are not associated with permanent 
erosion control features on the project. 

 The Engineer may authorize temporary erosion control features when finished 
soil layer is specified in the Contract and the limited availability of that material from the 
grading operations will prevent scheduled progress of the work or damage the permanent 
erosion control features. 
     104-6.3 Scheduling of Successive Operations: Schedule operations such that the area 
of unprotected erodible earth exposed at any one time is not larger than the minimum area 
necessary for efficient construction operations, and the duration of exposure of uncompleted 
construction to the elements is as short as practicable. 
 Schedule and perform clearing and grubbing so that grading operations can follow 
immediately thereafter. Schedule and perform grading operations so that permanent erosion 
control features can follow immediately thereafter if conditions on the project permit. 
 104-6.4 Details for Temporary Erosion Control Features: 
  104-6.4.1 General: Use temporary erosion and water pollution control features 
that consist of, but are not limited to, temporary turf, sandbagging, slope drains, artificial  
coverings, sediment basins, sediment checks, berms, synthetic bales, floating turbidity barrier, 
staked turbidity barrier and silt fence. For design details for some of these items, refer to the 
project plans.   
  104-6.4.2 Temporary Turf: The Engineer may designate certain areas of turf 
or sod as temporary erosion control features. For areas not defined as sod, constructing 
temporary turf by seeding only is not an option for temporary erosion control under this 
Section. The Engineer may waive the turf establishment requirements for areas with 
temporary turf that will not be a part of the permanent construction.     
  104-6.4.3 Sandbagging: Furnish and place sandbags in configurations to control 
erosion and siltation.   
  104-6.4.4 Slope Drains: Construct slope drains in accordance with the details 
shown in the plans or as may be approved as suitable to adequately perform the intended 
function. 
  104-6.4.5 Sediment Basins: Construct sediment basins in accordance with the 
details shown in the plans or as may be approved as suitable to adequately  
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perform the intended function.  Clean out sediment basins as necessary in accordance with the 
plans or as directed. 
  104-6.4.6 Berms: Construct temporary earth berms to divert the flow of water 
from an erodible surface. 
  104-6.4.7 Synthetic Bales: Provide synthetic bales and install synthetic bales 
according to details shown in the plans or as directed by the Engineer to protect against 
downstream accumulation of sediment. Synthetic bales should be interlocking, have pre-made 
stake holes, are made of synthetic fibers (polypropylene, nylon, polyester) that meet the 
Environmental Protection Agency's TCLP standards, and produced into a filter medium.  
Wash out and remove sediment deposits when the deposits reach 1/2 the height of the 
reusable synthetic bale or as directed by the Engineer. Dispose of the washout in accordance 
with 104-3 or in an area approved by the Engineer. Synthetic bales that have had sediment 
deposits removed may be reinstalled on the project as approved by the Engineer.   
  104-6.4.8 Temporary Silt Fences:  
   104-6.4.8.1 General: Furnish, install, maintain, and remove temporary 
silt fences, in accordance with the manufacturer's directions, these Specifications and the 
details as shown on the plans. 
   104-6.4.8.2 Materials and Installation: Use a geotextile fabric made 
from woven or nonwoven fabric consisting of long-chain polymeric filaments or yarns such as 
polypropylene, polyethylene, polyester, polyamides or polyvinylidene chloride formed into a 
stable network such that the filaments or yarns retain their relative position to each other. The 
base plastic shall contain stabilizers and/or inhibitors to make the filaments resistant to 
deterioration due to ultra-violet light (except for subsurface and stabilization classification), 
heat exposure and potential chemically damaging environment. The fabric shall be free of any 
treatment which may significantly alter its physical properties. The edges of the fabric shall be 
salvaged or otherwise finished to prevent the outer yarn from pulling away from the fabric. 
 Choose the type and size of posts, wire mesh reinforcement (if required), and method 
of installation. Do not use products which have a separate layer of plastic mesh or netting. 
Provide a durable and effective temporary silt fence that controls sediment as required. 
 Install all sediment control devices in a timely manner to ensure the control of 
sediment and the protection of lakes, streams, gulf or ocean waters, or any wetlands 
associated therewith and to any adjacent property outside the right-of-way as required.  
 At sites where exposure to such sensitive areas is prevalent, complete the installation 
of any sediment control device prior to the commencement of any earthwork.  After 
installation of sediment control devices, repair portions of any devices damaged at no expense 
to the Department.   
 Erect temporary silt fence at upland locations across ditch lines and at temporary 
locations shown on the plans or approved by the Engineer where continuous construction 
activities change the natural contour and drainage runoff. Do not attach temporary silt fence to 
existing trees unless approved by the Engineer.      
   104-6.4.8.3 Inspection and Maintenance: Inspect all temporary silt 
fences immediately after each rainfall and at least daily during prolonged rainfall. 
Immediately correct any deficiencies. In addition, make a daily review of the location of silt 
fences in areas where construction activities have changed the natural contour and drainage 
runoff to ensure that the silt fences are properly located for effectiveness. Where deficiencies 
exist, install additional silt fences as directed by the Engineer. 
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 Remove sediment deposits when the deposit reaches approximately 1/2 of the volume 
capacity of the temporary silt fence or as directed by the Engineer. Dress any sediment 
deposits remaining in place after the temporary silt fence is no longer required to conform 
with the finished grade, and prepare and seed them accordingly. 
  104-6.4.9 Floating Turbidity Barriers and Staked Turbidity Barriers: 
Install, maintain, and remove turbidity barriers to contain turbidity that may occur as the 
result of dredging, filling, or other construction activities which may cause turbidity to occur 
in the waters of the State. The Contractor may need to deploy turbidity barriers around 
isolated areas of concern such as seagrass beds, coral communities, etc. both within as well as 
outside the project limits. The Engineer will identify such areas. Place the barriers prior to the 
commencement of any work that could impact the area of concern. Install the barriers in 
accordance with the details shown in the plans or as approved by the Engineer. Ensure that the 
type barrier used and the deployment and maintenance of the barrier will minimize dispersion 
of turbid waters from the construction site. The Engineer may approve alternate methods or 
materials. 
 Operate turbidity barriers in such a manner to avoid or minimize the degradation of 
the water quality of the surrounding waters and minimize damage to areas where  
floating barriers installed.  
  104-6.4.10 Rock Bags: Furnish and place rock bags to control erosion and  
siltation. Place the bags as shown in the plans or as directed by the Engineer. Use a fabric 
material with openings that are clearly visible to minimize clogging yet small enough to 
prevent rock loss. Use material of sufficient strength to allow removing and relocating bags 
without breakage. The bag size when filled with rocks shall be approximately  
12 by 12 by 4 inches. Use No. 4 or No. 5 coarse aggregate rock.  
  104-6.4.11 Artificial Coverings: Install artificial coverings in locations where 
temporary protection from erosion is needed. Two situations occur that require artificial 
coverings. The two situations have differing material requirements, which are described 
below.  
 (1) Use artificial coverings composed of natural or synthetic fiber mats, plastic 
sheeting, or netting as protection against erosion, when directed by the Engineer,  
during temporary pauses in construction caused by inclement weather or other circumstances. 
Remove the material when construction resumes. 
 (2) Use artificial coverings as erosion control blankets, at locations shown in the plans, 
to facilitate plant growth while permanent grassing is being established. For the purpose 
described, use non-toxic, biodegradable, natural or synthetic woven fiber mats. Install erosion 
control blankets capable of sustaining a maximum design velocity of 6.5 ft/sec as determined 
from tests performed by Utah State University, Texas Transportation Institute or an 
independent testing laboratory approved by the Department. Furnish to the Engineer, two 
certified copies of manufacturers test reports showing that the erosion control blankets meet 
the requirements of this Specification. Certification must be attested, by a person having legal 
authority to bind the manufacturing company. Also, furnish two 4 by 8 inch samples for 
product identification. The manufacturers test records shall be made available to the Engineer 
upon request. Leave the material in place, as installed, to biodegrade. 
   
104-6.5 Removal of Temporary Erosion Control Features: In general, remove or 
incorporate into the soil any temporary erosion control features existing at the time of 

EROSION CONTROL AND WATER POLLUTION – 0104 
Page 5 of 6 



construction of the permanent erosion control features in an area of the project in such a 
manner that no detrimental effect will result. The Engineer may direct that temporary features 
be left in place.     
   
104-7 Maintenance of Erosion Control Features: Provide routine maintenance of 
permanent and temporary erosion control features, at no expense to the Department, until the 
project is complete and accepted. If reconstruction of such erosion control features is 
necessary due to the Contractor's negligence or carelessness or, in the case of temporary 
erosion control features, failure by the Contractor to install permanent erosion control features 
as scheduled, the Contractor shall replace such erosion control features at no expense to the 
County. 
 Inspect all erosion control features at least once every seven calendar days and within 
24 hours of the end of a storm of 0.50 inches or greater. Maintain all erosion control features 
as required in the Stormwater Pollution Prevention Plan, Contractor's Erosion Control plan 
and as specified in the State of Florida Department of Environmental Protection Generic 
Permit for Stormwater Discharge from Large and Small Construction Activities. 
 
104-8 Protection During Suspension of Contract Time: If it is necessary to suspend the 
construction operations for any appreciable length of time, shape the top of the earthwork in 
such a manner to permit runoff of rainwater, and construct earth berms along the top edges of 
embankments to intercept runoff water. Provide temporary slope drains to carry runoff from 
cuts and embankments that are in the vicinity of rivers, streams, canals, lakes, and 
impoundments. Locate slope drains at intervals of approximately 500 feet, and stabilize them 
by paving or by covering with waterproof materials. Should such preventive measures fail, 
immediately take such other action as necessary to effectively prevent erosion and siltation. 
The Engineer may direct the Contractor to perform, during such suspensions of operations, 
any other erosion control work deemed necessary.  
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