
PERMITS 

PER-1 

The Contractor is advised that the following pages are copies of the applicable permits for this project.  If a permit 

document includes copies of plan sheets, those pages may not be included herein, but are available from the 

Department upon request or from the permitting agency. 

 

All general and special conditions required by specific permit(s) shall be executed accordingly and it is the 

Contractor’s responsibility to ensure compliance with said conditions. 

 

Any permits requiring “as-built” information and/or certification shall be prepared by a professional engineer or land 

surveyor licensed in the state of Florida and shall be the responsibility of the Contractor.  

 

The Contractor is responsible for assuring the completion of appropriate construction certifications, and submittal of 

the construction completion certifications to permitting agencies as required by each permit referenced in these 

documents.  

 

All costs associated with meeting said requirements, if not included in a bid item, shall be incidental to the Project and 

no compensation, either monetary or time, shall be considered. 

 

The Contractor agrees that the entirety of the permits listed below 

shall govern. 

Contract Permits  

Permit Number Permitting Agency 
Location of Full Permit 

Documents 

50-12113-W 

 

South Florida Water 

Management Dist. 

(Water use Individual Permit) 

https://my.sfwmd.gov/ePermitting/ 

MOD 15426 
South Florida Water 

Management Dist. 
See Pages PER-2 - PER-13 

RW-19-0005 

 

Lake Worth Drainage Dist. 

(Right-of-Way Permit) 
See Pages PER-14 - PER-20 

2020-C-496-00013 
FDOT (Florida Dept. of 

Transportation) 
See Pages PER-21 - PER-188 

50-0397010-001-SFG Florida Department of 

Environmental Protection 

See Pages PER-189 - PER-305 

FLR20ER25 Florida Department of 

Environmental Protection 

See Pages PER-306 - PER-309 
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LAKE WORTH DRAINAGE DISTRICT 

Right-of-Way Permit 
 

 

Date Issued: 02/01/2021 

Permit No.: RW-19-0005 

Permittee: Palm Beach County Engineering & Public Works Department 
2300 N. JOG ROAD, 3RD FLOOR 
West Palm Beach, FL 33411 

Permit Use Type: Multiple 

Project Description:  Installation of Three (3) Drainage Outfall Connections with Concrete 
Endwalls extending eastward into the western LWDD E-2 Canal R/W at Sta. 
121+11.00 (60.00’ RT; Structure No. S-7); at Sta. 125+12.00 (51.00’ RT; S-
14); at Sta. 146+50.00 (43.00’ RT; S-40). Sta. 121+11.00 is approximately 
700' north of the centerline of Southern Boulevard and stationing continues 
northward; Installation of a 24' westward extension of the existing 72" RCP 
Culvert Crossing at the intersection of Benoist Farms Road and the LWDD L-
4 Canal. 
SFWMD Permit No. 50-104189-P; PBC Project No. 2015509 

Project Location:  LWDD L-4 Canal 
Section 32, Township 43 S, Range 42 E 
 

This permit is issued by the Lake Worth Drainage District (LWDD) pursuant to an initial application received on 
08/14/2018. The application, including all plans and specifications submitted to LWDD, is by reference made a 
part hereof. 

This permit is a revocable authorization to use or occupy LWDD right-of-way, subject to the general and special 
conditions contained herein, which the permittee acknowledges and agrees to be bound by acceptance of this 
permit. 

 
Should the permittee object to any permit conditions, a request to petition the LWDD Board of Supervisors must 
be submitted in writing no later than 30 days from date of permit issuance. The LWDD Board of Supervisors will 
consider the petition at the next available Board meeting, providing the petition is received more than 10 
business days prior to the next available Board meeting. All petitions should include permittee name, contact 
information, condition(s) being contested, and explanation of disputed items. 

1.0 General Conditions 

1.1 All structures and/or works located on LWDD rights-of-way constructed by permittee shall remain the 
property of the permittee, who shall be solely responsible for ensuring that such structures and other 
uses remain in good and safe condition. It is left to the sole discretion of LWDD to determine if the 
facilities are being properly maintained. Permittees are advised that other federal, state and local 
safety standards may govern the occupancy and use of the LWDD's rights-of-way. The LWDD assumes 
no duty with regard to ensuring that such uses are so maintained and assumes no liability with regard 
to injuries caused to others by any such failure. 

 
1.2 Permittee solely acknowledges and accepts the duty and all associated responsibilities to incorporate 

safety features, which meet applicable engineering practice and industry standards, into the design, 
construction, operation and continued maintenance of the permitted facilities/authorized use. This 
duty shall include, but not be limited to, permittee’s consideration of LWDD’s regulation and 
fluctuation, without notice, of water levels in canals and works, as well as the permittee’s 
consideration of upgrades and modifications to the Permitted facilities/authorized use which may be 
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necessary to meet any future changes to applicable engineering practice and accepted industry 
standards. Permittee acknowledges that LWDD’s review and issuance of this permit, including, but not 
limited to, any field inspections performed by LWDD, does not in any way consider or ensure that the 
permitted facilities/authorized use is planned, designed, engineered, constructed, or will be operated, 
maintained or modified to meet applicable engineering practice and accepted industry standards, or 
otherwise provide any safety protections. Permittee further acknowledges that any inquiries, 
discussions, or representations, whether verbal or written, by or with any LWDD staff  or 
representative during the application review and permit issuance process, including, but not limited to, 
any field inspections, shall not in any way be relied upon by permittee as LWDD’s assumption of any 
duty to incorporate safety features, as set forth above, and shall also not be relied upon by permittee 
in order to meet permittee’s duty to incorporate safety features, as set forth above. 

 
1.3 Permittee agrees to abide by all terms and conditions of this permit, including any representations 

made on the permit applications and related documents. Permittee agrees to pay all demolition, 
removal and restoration costs, investigative costs, court costs and reasonably attorney's fees, including 
appeals, resulting from any action taken by LWDD to obtain compliance with the conditions of the 
permit or removal of the permitted use. If legal action is taken by LWDD, "reasonable attorney's fees" 
is understood to mean the fair market value of the services provided, based upon what a private 
attorney would charge. 

 

1.4 This permit does not create any vested rights, and except for governmental entities and utilities, is 
revocable at will upon 30 days prior written notice. LWDD reserves the right to amend the terms and 
conditions contained herein at any time and for any reason. Permittee bears all risk of loss as to 
monies expended in furtherance of the permitted use. Upon revocation, the permittee shall promptly 
modify, relocate or remove the permitted use and properly restore the right-of-way to the LWDD's 
satisfaction. In the event of failure to so comply within the specified time frame, LWDD may remove 
the permitted use and permittee shall be responsible for all removal and restoration costs. In addition, 
the permittee agrees and acknowledges that any failure to comply constitutes a violation of section 
298.66, Florida Statutes, and LWDD may pursue any and all remedies available under law. 

 
1.5 This permit does not convey any property rights nor any rights or privileges other than those specified 

herein and this permit shall not, in any way, be construed as an abandonment of any other such 
impairment or disposition of LWDD's property rights. The LWDD approves the permitted use only to the 
extent of its interest in the works of LWDD. Permittee shall obtain all other necessary federal, state, 
local, special district and private authorizations prior to the start of any construction or alteration 
authorized by this permit. Permittee shall comply with any more stringent conditions or provisions  
which may be set forth in other required Permits or other authorizations. However, the LWDD, assumes 
no duty to ensure that any such authorizations have been obtained or to protect the legal rights of the 
underlying fee owner, in those instances where the LWDD owns less than fee. 

 
1.6 Unless specifically prohibited or limited by statute, permittee agrees to indemnify, defend and save the 

LWDD (which used herein includes LWDD and its past, present and/or future employees, agents, 
representatives, officers and/or Board members and any of their successors and assigns) from and 
against any and all lawsuits, actions, claims, demands, losses, expenses, costs, attorney’s fees, 
judgements and liabilities which arise from or may be related to the ownership, construction, 
maintenance or operation of the permitted use or the possession, utilization, maintenance, occupancy 
or ingress and egress of the LWDD's right-of-way which arise directly or indirectly and are caused in 
whole or in part by the acts, omissions or negligence of the permittee or of third parties. Permittee 
acknowledges that LWDD is exempt from liability for personal injury and damages that may occur as a 
result of permitted use or activity by virtue of Chapter 2009-258, Laws of Florida. Permittee agrees to 
provide legal counsel acceptable to the LWDD if requested for the defense of any such claims. 

 
1.7 Permittee releases LWDD for any and all damages that may be caused by LWDD to the permitted use, 

while exercising its responsibilities and obligations of maintenance of its drainage system. The LWDD is 
not responsible for the repair of or claims of damage to any facilities and uses which may incur damage 
resulting from water fluctuations or flows, or by the use of LWDD's rights-of-way by LWDD or a third 
party. Improvements placed within the right-of-way are done so at the sole risk of the owner/permittee. 

 
1.8 The LWDD is not responsible for any personal injury or property damage which may directly or 
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indirectly result from the use of water from the LWDD canals or any activities which may include use of 
contact with water from LWDD canals, since LWDD periodically sprays its canals and/or rights-of-way 
for aquatic weed control purposes and uses substances which may be harmful to human health or plant 
life. 

1.9 The LWDD does not waive sovereign immunity, per section 768.28, Florida Statutes. 
 

1.10 As specified by LWDD, permittee shall maintain insurance coverage to the required amounts and limits 
throughout the duration of the permit. 

 
1.11 The permittee shall not engage in any activity regarding the permitted use which interferes with the 

construction, alteration, maintenance or operation of the works of LWDD including, but not limited to: 
a) discharging of debris or aquatic weeds into the works of LWDD; b) causing erosion or shoaling within 
the works of LWDD; c) planting trees or shrubs or erecting structures which limit or prohibit access by 
LWDD equipment and vehicles, except as authorized by the permit; d) leaving construction or other 
debris on the LWDD right-of-way or waterway; e) damaging LWDD berms and levees; f) removing of 
LWDD owned spoil material; g) removing or damaging LWDD locks, gates, and fencing; h) opening of 
LWDD rights-of-way to unauthorized vehicular access; or i) running or allowing livestock on the LWDD 
rights-of-way. 

 

1.12 Permittee shall allow all LWDD staff the right to inspect the permitted use at any reasonable time. 
 

1.13 Permittee shall allow, without charge or any interference, the LWDD, its employees, agents, and 
contractors, to utilize the permitted facilities before, during and after construction for the purpose of 
conducting LWDD's routine and emergency, canal operation, maintenance, and construction activities. 
To the extent there is a conflicting use, the LWDD's use shall have priority over the permittee's use. 

 

1.14 This permit is non-exclusive and revocable. Permittee shall not interfere with any other existing or 
future permitted uses or facilities authorized by the LWDD. 

 
1.15 If the use involves the construction of facilities for a non-exempt water withdrawal or surface water 

discharge, the permittee must apply for and obtain the appropriate water management permit before or 
concurrently with any activities which may be conducted pursuant to this permit. 

 
1.16 Permittee authorizes the LWDD to record the permit through filing the appropriate notice in the public 

records of Palm Beach County. Governmental entities and utilities are not subject to this provision. 
 

1.17 Permittee shall be responsible for the repair or replacement of any existing facilities located within the 
LWDD right-of-way which are damaged as a result of construction or maintenance of the authorized 
facility. 

 
1.18 If determined that the permitted use interferes with LWDD's canal maintenance, operations or 

rehabilitation efforts, permittee agrees that all or part of the permitted use must be removed and/or 
reconstructed at permittees expense. 

 

1.19 Permittee shall provide prior written notice to their successors in title of the permit and its terms and 
conditions. As the LWDD has no control over the sale or transfer of real or personal property, it is the 
sole obligation of a permittee to disclose the existence of an LWDD right-of-way permit, its terms and 
conditions to prospective purchasers. 

 
1.20 Permittee agrees that the transfer of any rights, title or interests of the property or facility ownership 

referenced in this permit herein shall require a transfer of permit. Within thirty (30) days of any transfer 
of interest or control of the subject property, the permittee must notify the LWDD in writing of the 
property transfer. Notification of the transfer does not by itself constitute a permit transfer. All 
successors and assigns shall be required to apply for a transfer of permit with LWDD within 60 days of 
obtaining property or facility. LWDD shall have the right to approve in writing the successors and 
assigns of transfer of any rights or conditions contained in this permit, which approval shall not be 
unreasonably withheld. Failure to submit a transfer of permit shall be considered a default of the terms 
and conditions of this permit and LWDD shall have the right to terminate this permit upon 10 days 
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written notice to permittee. 

 

1.21 This permit is issued by the LWDD as a license to use or occupy LWDD works or lands. It does not 
create any right of entitlement, either legal or equitable, to the continued use of the LWDD works or 
lands. Since this permit conveys no right to the continued use of the works or lands, the LWDD is under 
no obligation to transfer this permit to any subsequent owner. By acceptance of this permit, the 
permittee expressly acknowledges that the permittee bears all risks of loss as a result of the revocation 
of this permit. 

 
1.22 Permittee agrees that no other encroachments and/or facilities shall be located within the right-of-way 

without prior authorization from LWDD. 
 

1.23 It shall be the responsibility of the permittee to locate and protect the underground facilities of the 
LWDD or those of others prior to and during construction. 

 
1.24 Permittee shall take the necessary precautions to prevent turbidity and/or silting upstream or 

downstream during construction. 
 

1.25 All unpermitted facilities installed prior to or during construction must be removed prior to the project’s 
final approval. 

 
1.26 The permittee must make a copy of this permit available and/or post at the job site prior to and during 

any construction. Failure to comply may result in suspension of construction. 
 

1.27 Permittee agrees that significant construction shall commence within one year and construction be 
completed within two (2) years from the date of permit issuance or the permit may terminate and a 
new permit application must be submitted. The new application must meet current operating policies 
including current applicable fees. Prior to the expiration date, the permittee may submit a request in 
writing for an extension of time to commence or complete construction. 

 
1.28 Permittee or permittee’s representative shall notify the LWDD construction inspector at least forty-eight 

(48) hours prior to any work to be undertaken within LWDD rights-of-way. All underground installations 
must be inspected prior to backfilling. 

 

1.29 No dewatering into LWDD canals is authorized until written notification of approval from South Florida 
Water Management District has been submitted to LWDD. 

 
1.30 Any non-compliance by the permittee of any condition listed herein will result in the termination of this 

permit, removal of permitted uses or facilities at the permittees expense, and/or LWDD requesting  
other jurisdictional agencies to withhold their final approvals. 

 

1.31 Permittee shall submit record drawings within sixty (60) days of project completion. Drawings shall be 
signed and sealed by a Florida Professional Engineer and shall include sufficient information to show 
that the permitted facilities have been installed or constructed in substantial compliance with the plans 
and design approved by the LWDD. All elevations shall be referenced to N.G.V.D. 1929 (adjusted). In 
lieu of signed and sealed record drawings utility cable companies may submit, within sixty (60) days of 
project completion, a project certification stating that the permitted facilities have been installed or 
constructed in substantial compliance with the plans and design approved by the LWDD. Failure of the 
permittee to provide these drawings or certification within the time specified may result in LWDD 
revoking this permit and requesting that all jurisdictional agencies withhold their final approval until the 
drawings are received and approved by LWDD. 

 
1.32 Special Conditions that are specific to the project site and right-of-way usage shall be incorporated into 

this permit as may be necessary in the best interest of the LWDD. 
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2.0 Special Conditions 

2.1 If authorized pursuant to the approved plans, permittee is to construct any sidewalk or pathway that is 
proposed within LWDD’s rights-of-way with six-inch (6”) thick concrete, or to meet LWDD approved 
alternate loading and material(s). The LWDD will not be held responsible or liable for any damage to 
the sidewalk or pathway resulting from LWDD operations and maintenance procedures, or any property 
damage or personal injury resulting from any sidewalk or pathway damage. All repairs are to be the 
responsibility of the permittee. 

2.2 Permittee shall restore LWDD’s right-of-way to its original or better condition where disturbed by 
construction activity. 

2.3 Where improvements are erected on lots or parcels contiguous to LWDD canals, the permittee shall 
install gutters and downspouts eliminating surplus water overland flow, assuring the route of said water 
into the on-site drainage facility and/or storm sewer system. 

2.4 All underground utility installations in LWDD rights-of-way must have a minimum depth (cover) of 
thirty-six inches (36”) unless an alternate design is approved. All underground utilities placed within 
LWDD’s canal rights-of-way must be identified with LWDD approved permanent witness markers 
identifying utility type and location. 

2.5 Permittee agrees that the stormwater discharge authorized by this permit shall comply with all 
applicable provisions of Part IV of Chapter 373, Florida Statutes, as well as applicable management and 
storage of surface water rules pursuant to current Chapter 62-330, Florida Administrative Code. All 
costs of correcting any violations shall be the exclusive obligation of permittee. 

2.6 The permittee, LWDD approved assignees, and/or successors in title agree to operate and maintain the 
system/facility in perpetuity, including correction of any damages caused as a result of this installation. 
Pursuant to General Conditions of this permit, the permittee agrees that the transfer of any rights, title 
or interests of the property or facility ownership referenced in this permit herein shall require a transfer 
of this permit. 

2.7 In the event it becomes necessary for LWDD to expand or further utilize its facilities within its right-of-
way, the permittee shall after reasonable notice (the same not to exceed sixty (60) days), effect such 
removal of the permitted facility as LWDD may reasonably require from time to time so as to allow and 
not delay LWDD canal or right-of-way improvements and further, the permittee shall maintain in good 
safe operating condition the facility permitted and involved herein. 

2.8 Permittee may, at its sole expense, modify the facility involved and installed herein under the condition 
that same does not unreasonably interfere with LWDD’s use of its right-of-way and under the condition 
that the plans and specifications for such modification have been permitted by LWDD through 
application of a permit modification. 

2.9 It shall be the responsibility of the permittee or permittee's contractor(s) installing the above described 
facility to maintain the continuous uninterrupted free flow of water in the canal. It shall further be the 
duty of the Permittee to obtain the approval of LWDD for any construction methods, which would be 
contrary to the above. The permittee shall also be responsible for the installation of silt screens and/or 
turbidity barriers as necessary to maintain the clarity of the water. PERMITTEE’S FAILURE TO COMPLY 
WITH WRITTEN NOTICE OF A VIOLATION OF THE CONDITIONS OF THIS PERMIT SHALL, AFTER FIVE 
(5) WORKING DAYS, AUTOMATICALLY WITHOUT FURTHER NOTICE VOID THIS PERMIT, BUT NOT THE 
PERMITTEE’S LIABILITY INVOLVED HEREIN. ANY BOND CONDITIONED BY THIS PERMIT SHALL BE 
UTILIZED FOR THE RESTORATION OF ANY DAMAGES DONE TO THE CANAL RIGHT-OF-WAY BY THE 
PERMITTEE OR THE PERMITTEE’S CONTRACTOR(S).  
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2.10 This permit is issued based on the applicant’s submitted information which reasonably demonstrates 
that no adverse water resource related impacts will be caused by the completed permit activity. Should 
it be determined that adverse impacts caused by the completed surface water management system 
have taken place, including the discharge of nutrient concentrations to canals that cause an imbalance 
in natural populations of aquatic flora and fauna, then LWDD shall require the permittee to develop a 
source control plan [i.e. consisting of chemical treatment and/or implementation of best management 
practices (BMPs)]. Additionally, LWDD may require the permittee to modify the permit in order to 
implement components of the source control plan. 

2.11 Permittee shall provide a report to LWDD every five years, prepared and signed and sealed by a 
professional Florida engineer as to the structural integrity of the culvert crossing. 

2.12 Permittee will be responsible for the removal of any silt and/or sediment as indicated in the pipe 
inspection required by Special Permit Condition 2.12. 

2.13 Pursuant to the approved plans, the emergency control type structure(s) shall remain closed at all times 
unless specific written approval is granted by LWDD for its operation.  At no time, shall the structure(s) 
be operated to bypass the water quality detention requirements for the project or to lower the lake 
levels below the permitted control elevation for the project. If for whatever reason it is determined that 
the permittee is not complying with the directives of the LWDD, and/or is operating the structure(s) 
contrary to their intended purpose as an emergency outflow, the structure(s) shall be modified by 
LWDD to render the emergency structure(s) inoperable. In addition, the emergency structure(s) shall 
be equipped with a lock mechanism to prevent its unauthorized use, and a staff gauge shall be installed 
upstream of the structure(s) so that lake levels within the project can be quickly determined. By 
accepting this permit, the permittee and/or assigns agree to allow LWDD to ingress/egress and render 
the emergency portion of the structure(s) inoperable for non-compliance or to prevent potential or 
actual unacceptable adverse impacts. 

2.14 At the time of installation, a permanent benchmark shall be established at 2nd order, class II or better 
on top of the control structure(s) with the elevation clearly defined, pursuant to the National Geodetic 
Survey standards and requirements for leveling. 

2.15 The permittee (Palm Beach County) will extend the outfalls at Sta. 121+11.00 (60.00’ RT; Structure No. 
S-7); at Sta. 125+12.00 (51.00’ RT; S-14); at Sta. 146+50.00 (43.00’ RT; S-40) proposed under project 
#2015509 should LWDD relocate the canal to the east to the ultimate design section in the future. 
However, Permittee shall not be required to extend the outfalls if the LWDD E-2 Canal is reshaped or 
moved eastward as a result of private development. 

 

 

Approved by: 

 

                                                                                                                       
David Varner, P.E. Brian Tilles, P.E. 
Permit Coordinator Director, Right-of-Way Regulation 
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Construction Agreement No.:        

  
 THIS CONSTRUCTION AGREEMENT (this “Agreement”) is made and entered into by and between the State of Florida, 

Department of Transportation, (Address)  
(hereinafter referred to as the “DEPARTMENT”) and        
(Address)  (hereinafter referred to as the “Construction Coordinator”). 
 

WITNESSETH: 
WHEREAS, the DEPARTMENT is authorized and required by Section 334.044(13), Florida Statutes, to coordinate the 

planning, development, and operation of the State Highway System; and 
 
WHEREAS, pursuant to Section 339.282, Florida Statutes, the DEPARTMENT may contract with a property owner to finance, 

construct, and improve public transportation facilities; and 
 

 WHEREAS, the Construction Coordinator proposes to construct certain improvements to  

SR         Section         Subsection        from Begin MP        to End MP        
Local Name        located in        County (hereinafter 
referred to as the “Project”); and 
 
 WHEREAS, the parties desire to enter into this Agreement for the Construction Coordinator to make improvements  within the 

DEPARTMENT’S right of way to construct the Project, which will become the property of the Department upon acceptance of the work. 
 
NOW, THEREFORE, based on the premises above, and in consideration of the mutual covenants contained herein, the 

parties hereby agree that the construction of the Project shall proceed in accordance with the following terms and conditions:  
1. The recitals set forth above are specifically incorporated herein by reference and made a part of this Agreement.  The 

Construction Coordinator is authorized, subject to the conditions set forth herein, to enter the DEPARTMENT’S right of way to perform 
all activities necessary for the construction of See attached exhibit A scope of services/special provisions. 

2.     The Project shall be designed and constructed in accordance with the latest edition of the DEPARTMENT’S Standard 
Specifications for Road and Bridge Construction and DEPARTMENT Design Standards and Manual of Uniform Traffic Control Devices 
(“MUTCD”).  The following guidelines shall apply as deemed appropriate by the DEPARTMENT: the DEPARTMENT Structures Design 
Manual, AASHTO Guide Specifications for the Design of Pedestrian Bridges, AASHTO LRFD Bridge Design Specifications, the 
DEPARTMENT Plans Preparation Manual (“PPM”) Manual for Uniform Minimum Standards for Design, Construction and Maintenance 
for Streets and Highways (the “Florida Green Book”) and the DEPARTMENT Traffic Engineering Manual.  The Construction 
Coordinator will be required to submit any construction plans required by the DEPARTMENT for review and approval prior to any work 
being commenced.  Should any changes to the plans be required during construction of the Project, the Construction Coordinator shall 
be required to notify the DEPARTMENT of the changes and receive approval from the DEPARTMENT prior to the changes being 
constructed.  The Construction Coordinator shall maintain the area of the project at all times and coordinate any work needs of the 
DEPARTMENT during construction of the project. 

3.  The Construction Coordinator shall notify the DEPARTMENT a minimum of 48 hours before beginning construction 
within DEPARTMENT right of way.  The Construction Coordinator shall notify the DEPARTMENT should construction be suspended for 
more than 5 working days.  

4.   Pursuant to Section 7-13 of the DEPARTMENT Standard Specifications, the Construction Coordinator is required to 
possess a general liability insurance naming the DEPARTMENT as an additional insured and insuring the DEPARTMENT and the 
Construction Coordinator against any and all claims for injury or damage to persons and property, and for the loss of life or property that 
may occur (directly or indirectly) by reason of the Construction Coordinator accessing  DEPARTMENT right of way and the 
Construction Coordinator’s performance of the Project.  Such amount shall be carried in a minimum amount of not less than 
       and 00/100 Dollars ($       ) for bodily injury or death to any one person 
or any number of persons in any one occurrence, and not less than         and 00/100 Dollars 
($       ) for property damage, or a combined coverage of not less than         and 
00/100 Dollars ($        ).  Additionally, the Construction Coordinator shall supply the DEPARTMENT with a 
payment and performance bond in the amount of the estimated cost of construction, provided by a surety authorized to do business in 
the State of Florida, payable to the DEPARTMENT.  The bond and insurance shall remain in effect until completion of construction and 
acceptance by the DEPARTMENT.  Prior to commencement of the Project and on such other occasions as the DEPARTMENT may 
reasonably require, the Construction Coordinator shall provide the DEPARTMENT with certificates documenting that the required 
insurance coverage is in place and effective.  If the Construction Coordinator is a governmental entity they will be exempt from these 
requirements. 

5. The Construction Coordinator shall be responsible for monitoring construction operations and the maintenance of 
traffic (“MOT”) throughout the course of the project in accordance with the latest edition of the DEPARTMENT Standard Specifications, 
section 102.  The Construction Coordinator is responsible for the development of a MOT plan and making any changes to that plan as 
necessary.  The MOT plan shall be in accordance with the latest version of the DEPARTMENT Design Standards, Index 600 series.  
Any MOT plan developed by the Construction Coordinator that deviates from the DEPARTMENT Design Standards must be signed and 
sealed by a professional engineer.  MOT plans will require approval by the DEPARTMENT prior to implementation. 

6. The Construction Coordinator shall be responsible for locating all existing utilities, both aerial and underground, and 
for ensuring that all utility locations be accurately documented on the construction plans.  All utility conflicts shall be fully resolved 
directly with the applicable utility. 

3400 West Commercial Blvd, Ft. Lauderdale FL 33309
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Southern Boulevard
13.924

Palm Beach County Engineering & Public Works
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7. The Construction Coordinator will be responsible for obtaining all permits that 
may be required by other agencies or local governmental entities. 

8. It is hereby agreed by the parties that this Agreement creates a permissive use only and all improvements resulting 
from this agreement shall become the property of the DEPARTMENT.  Neither the granting of the permission to use the DEPARTMENT 
right of way nor the placing of facilities upon the DEPARTMENT property shall operate to create or vest any property right to or in the 
Construction Coordinator, except as may otherwise be provided in separate agreements.  The Construction Coordinator shall not 
acquire any right, title, interest or estate in DEPARTMENT right of way, of any nature or kind whatsoever, by virtue of the execution, 
operation, effect, or performance of this Agreement including, but not limited to, the Construction Coordinator’s use, occupancy or 
possession of DEPARTMENT right of way.  The parties agree that this Agreement does not, and shall not be construed to, grant credit 
for any future transportation concurrency requirements pursuant to chapter 163, Florida Statutes.  

9. The Construction Coordinator shall perform all required testing associated with the design and construction of the 
project.  Testing results shall be made available to the DEPARTMENT upon request.  The DEPARTMENT shall have the right to 
perform its own independent testing during the course of the Project. 

10. The Construction Coordinator shall exercise the rights granted herein and shall otherwise perform this Agreement in 
a good and workmanlike manner, with reasonable care, in accordance with the terms and provisions of this Agreement and all 
applicable federal, state, local, administrative, regulatory, safety and environmental laws, codes, rules, regulations, policies, 
procedures, guidelines, standards and permits, as the same may be constituted and amended from time to time, including, but not 
limited to, those of the DEPARTMENT, applicable Water Management District, Florida Department of Environmental Protection,  
Environmental Protection Agency, the Army Corps of Engineers, the United States Coast Guard and local governmental entities. 

11. If the DEPARTMENT determines a condition exists which threatens the public’s safety, the DEPARTMENT may, at 
its discretion, cause construction operations to cease and immediately have any potential hazards removed from its right of way at the 
sole cost, expense, and effort of the Construction Coordinator.  The Construction Coordinator shall bear all construction delay costs 
incurred by the DEPARTMENT.   

12. All work and construction shall be completed within       days of the date of the last signature affixed to this 
agreement.  If construction is not completed within this time, the DEPARTMENT may make a claim on the bond.  The DEPARTMENT 
may terminate this Agreement at any time, with or without cause and without DEPARTMENT liability to the Construction Coordinator, 
by providing sixty (60) days prior written notice of termination to the Construction Coordinator. 

13. The Construction Coordinator shall be responsible to maintain and restore all features that might require relocation 
within the DEPARTMENT right of way. 

14. The Construction Coordinator will be responsible for clean up or restoration required to correct any environmental or 
health hazards that may result from construction operations. 

15. Upon completion of construction, the Construction Coordinator will be required to submit to the DEPARTMENT final 
as-built plans and an engineering certification that construction was completed in accordance to the plans.  Prior to the termination of 
this Agreement, the Construction Coordinator shall remove its presence, including, but not limited to, all of the Construction 
Coordinator’s property, machinery, and equipment from DEPARTMENT right of way and shall restore those portions of DEPARTMENT 
right of way disturbed or otherwise altered by the Project to substantially the same condition that existed immediately prior to the 
commencement of the Project.   

16. If the DEPARTMENT determines that the Project is not completed in accordance with the provisions of this 
Agreement, the DEPARTMENT shall deliver written notification of such to the Construction Coordinator.  The Construction Coordinator 
shall have thirty (30) days from the date of receipt of the DEPARTMENT’S written notice, or such other time as the Construction 
Coordinator and the DEPARTMENT mutually agree to in writing, to complete the Project and provide the DEPARTMENT with written 
notice of the same (the “Notice of Completion”).  If the Construction Coordinator fails to timely deliver the Notice of Completion, or if it is 
determined that the Project is not properly completed after receipt of the Notice of Completion, the DEPARTMENT, within its discretion 
may: 1) provide the Construction Coordinator with written authorization granting such additional time as the DEPARTMENT deems 
appropriate to correct the deficiency(ies); or 2) correct the deficiency(ies) at the Construction Coordinator’s sole cost and expense, 
without DEPARTMENT liability to the Construction Coordinator for any resulting loss or damage to property, including, but not limited 
to, machinery and equipment.  If the DEPARTMENT elects to correct the deficiency(ies), the DEPARTMENT shall provide the 
Construction Coordinator with an invoice for the costs incurred by the DEPARTMENT and the Construction Coordinator shall pay the 
invoice within thirty (30) days of the date of the invoice. 

17. Nothing in this Agreement shall be deemed or otherwise interpreted as waiving the DEPARTMENT’S sovereign 
immunity protections, or as increasing the limits of liability as set forth in Section 768.28, Florida Statutes.  The DEPARTMENT’S 
liability for breach of this Agreement is limited in amount and shall not exceed the limitations of liability for tort actions as set forth in 
Section 768.28(5), Florida Statutes. 

18. All formal notices, proposed changes and determinations between the parties hereto and those required by this 
Agreement, including, but not limited to, changes to the notification addresses set forth below, shall be in writing and shall be sufficient 
if mailed by regular United States mail, postage prepaid, to the parties at the contact information listed below.  

19. The Construction Coordinator shall not cause any liens or encumbrances to attach to any portion of DEPARTMENT 
right of way. 

20. This Agreement shall be governed by the laws of the State of Florida in terms of interpretation and performance.  
Venue for any and all actions arising out of or in any way related to the interpretation, validity, performance or breach of this Agreement 
shall lie exclusively in a state court of appropriate jurisdiction in Leon County, Florida. 

21. The Construction Coordinator may not assign, pledge or transfer any of the rights, duties and obligations provided in 
this Agreement without the prior written consent of the DEPARTMENT’S District Secretary or his/her designee.  The DEPARTMENT 
has the sole discretion and authority to grant or deny proposed assignments, with or without cause.  Nothing herein shall prevent the 
Construction Coordinator from delegating its duties hereunder, but such delegation shall not release the Construction Coordinator from 
its obligation to perform this Agreement. 

270
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22. This Agreement shall be binding upon and inure to the benefit of the parties hereto and their respective successors 
and assigns.  Nothing in this Agreement is intended to confer any rights, privileges, benefits, obligations or remedies upon any other 
person or entity except as expressly provided for herein. 

23. This instrument, together with the attached exhibits and documents made part hereof by reference, contain the entire 
agreement of the parties and no representations or promises have been made except those that are specifically set out in this 
Agreement.  All prior and contemporaneous conversations, negotiations, possible and alleged agreements and representations, 
covenants, and warranties with respect to the subject matter of this Agreement, and any part hereof, are waived, merged herein and 
superseded hereby. 

24. By their signature below, the parties hereby acknowledge the receipt, adequacy and sufficiency of consideration 
provided in this Agreement and forever waive the right to object to or otherwise challenge the same. 

25. The failure of either party to insist on one or more occasions on the strict performance or compliance with any term or 
provision of this Agreement shall not be deemed a waiver or relinquished in the future of the enforcement thereof, and it shall continue 
in full force and effect unless waived or relinquished in writing by the party seeking to enforce the same. 

26. No term or provision of this Agreement shall be interpreted for or against any party because that party or that party’s 
legal representative drafted the provision. 

27. If any section, paragraph, clause or provision of this Agreement is adjudged by a court, agency or authority of 
competent jurisdiction to be invalid, illegal or otherwise unenforceable, all remaining parts of this Agreement shall remain in full force 
and effect and the parties shall be bound thereby so long as principle purposes of this Agreement remain enforceable. 

28. A modification or waiver of any of the provisions of this Agreement shall be effective only if made in writing and 
executed with the same formality as this Agreement. 

29. The Construction Coordinator agrees to promptly indemnify, defend, save and hold harmless the DEPARTMENT and 
all of its officers, agents and employees from and pay all demands, claims, judgments, liabilities, damages, fines, fees, taxes, 
assessments, penalties, costs, expenses, attorneys’ fees and suits of any nature or kind whatsoever caused by, or arising out of or 
related to the performance or breach of this Agreement by the Construction Coordinator, including, without limitation, performance of 
the Project within the DEPARTMENT’S right of way.  The term “liabilities” shall specifically include, without limitation, any act, action, 
neglect or omission by the Construction Coordinator, its officers, agents, employees or representatives in any way pertaining to this 
Agreement, whether direct or indirect, except that neither the Construction Coordinator nor any of its officers, agents, employees or 
representatives will be liable under this provision for damages arising out of injury or damages directly caused or resulting from the sole 
negligence, intentional or wrongful acts of the DEPARTMENT or any of its officers, agents or employees.  The Construction Coordinator 
shall notify the DEPARTMENT in writing immediately upon becoming aware of such liabilities.  The Construction Coordinator’s inability 
to evaluate liability, or its evaluation of liability, shall not excuse performance of the provisions of this paragraph.  The indemnities 
assumed by the Construction Coordinator shall survive termination of this Agreement.  The insurance coverage and limits required in 
this Agreement may or may not be adequate to protect the DEPARTMENT and such insurance coverage shall not be deemed a 
limitation on the Construction Coordinator’s liability under the indemnities granted to the DEPARTMENT in this Agreement. 

30. Construction Coordinator:  

(1) shall utilize the U.S. Department of Homeland Security’s E-Verify system to verify the employment 
eligibility of all new employees hired by the Construction Coordinator during the term of the contract; 
and 

(2) shall expressly require any subcontractors performing work or providing services pursuant to the state 
contract to likewise utilize the U.S. Department of Homeland Security’s E-Verify system to verify the 
employment eligibility of all new employees hired by the subcontractor during the contract term. 

 31. COMPLIANCE WITH LAWS 

The Construction Coordinator shall allow public access to all documents, papers, letters, or other material subject to 
the provisions of Chapter 119, Florida Statutes, and made or received by the Construction Coordinator in conjunction 
with this Agreement.  Specifically, if the Construction Coordinator is acting on behalf of a public agency the 
Construction Coordinator shall: 

(1) Keep and maintain public records that ordinarily and necessarily would be required by the Department 
in order to perform the services being performed by the Construction Coordinator. 

(2) Provide the public with access to public records on the same terms and conditions that the Department 
would provide the records and at a cost that does not exceed the cost provided in Chapter 119, Florida 
Statutes, or as otherwise provided by law. 

(3) Ensure that public records that are exempt or confidential and exempt from public records disclosure 
requirements are not disclosed except as authorized by law. 

(4) Meet all requirements for retaining public records and transfer, at no cost, to the Department all public 
records in possession of the Construction Coordinator upon termination of the contract and destroy any 
duplicate public records that are exempt or confidential and exempt from public records disclosure 
requirements.  All records stored electronically must be provided to the Department in a format that is 
compatible with the information technology systems of the Department.  Failure by the Construction 
Coordinator to grant such public access shall be grounds for immediate unilateral cancellation of this 
Agreement by the Department.  The Construction Coordinator shall promptly provide the Department 
with a copy of any request to inspect or copy public records in possession of the Construction 
Coordinator and shall promptly provide the Department a copy of the Construction Coordinator’s 
response to each such request. 
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CONSTRUCTION COORDINATOR CONTACT INFORMATION 
 

Name          Title         

Office No.          Cell          Email         

 

Name          Title         

Office No.          Cell          Email         

 

Mail Address        

 
IN WITNESS WHEREOF, Construction Coordinator and the DEPARTMENT have executed this Agreement for the purposes 

herein expressed on the dates indicated below. 
 

CONSTRUCTION COORDINATOR DEPARTMENT OF TRANSPORTATION 
 
By:   (Signature) By:   (Signature) 

 
       (Print Name)        (Print Name) 
 
       (Title)        (Title) 
 
       (Date)        (Date) 
 
 Legal Review: 
 

   

Steven B. Carrier, P.E. Assistant County Engineer, Engineering & Public Works

Traffic Signal Design and Construction Manager

P.O. Box 21229,  West Palm Beach, Florida 33416
(561) 684-4030 ext. ______

Fattoush Jafar, P.E.
(561) 684-4000 ext. ______

fjafar@pbcgov.org

SCarrier@pbcgov.org
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LWDD MAINTAINED CANAL ELEVATIONS

EXIST. R/W

YOUR PART

 LKQ PICK

STONEWORKS

     K&T

EXIST. R/WEXIST. R/W

14

12

S-1S-1

S-2

S-3

S-4

S-5 S-6

S-8 S-10

S-11 S-12

S-13

15 S-20 S-21

22

S-14

S-15

20

S-16
S-17

S-19

S-22 S-23 S-25

S-26

S-27

S-28 S-29
S-31 S-32 S-33

S-8 OUTFALL S-15 OUTFALL S-26 OUTFALL S-28 OUTFALL

S-7

S-9

S-24
S-30

0.173 AC.

0.215 AC.

0.121 AC.

0.283 AC.

0.240 AC.

0.115 AC.

0.125 AC.

0.163 AC.

0.315 AC.

0.270 AC.

0.119 AC.

0.238 AC.

0.200 AC.

0.102 AC.

0.173 AC.

0.587 AC.

0.130 AC.

0.145 AC.

0.597 AC. 0.112 AC.

EXIST. R/W

EXIST. R/W

17

19

10

EXIST. LWDD R/W EXIST. LWDD R/W EXIST. LWDD R/W

EXIST. LWDD R/W

1
0
5
'

1
0
5
'

7
0
'

DEVELOPMENT

     WAWA

DEVELOPMENT

SOUTHERN STATION

S-18

0.283 AC.

0.640 AC.

0.404 AC.

0.327 AC.

0.135 AC.

0.183 AC.

0.147 AC.

60

59

115 120 125 130 135 140

116+00 118+00 120+00 122+00 124+00 126+00 128+00 130+00 132+00 134+00 136+00 138+000

10

20

30

0

10

20

30

M
A

T
C

H
L
I
N

E
 
S

T
A
. 

1
4
0

+
0
0
.0

0

    DRAINAGE MAP (1)    

PERMITS

PER-34



                   
            

SHEET:

OF:

PROJECT NO.

SCALE:

APPROVED:

DRAWN:

CHECKED:

NO. REVISION BY DATE

DRAWING NO.DESIGN FILE NAMEDATE:

PALM BEACH COUNTY

ENGINEERING AND PUBLIC WORKS

P.O. BOX 21229, WEST PALM BEACH, FLORIDA
(561) 684-4150

ROADWAY PRODUCTION
F

LORID
A

P
A

L
M

B
EACH

C

O
U

N
T

Y

1/
2
9
/
2
0
2
1

JDW

      

10
:4

6
:5

5
 

A
M

P
:\

2
0
16
\
S

P
16

D
9
0
0
1 
(B

e
n
o
is
t
 
F
a
r

m
s
 
R
o
a
d
)\

2
0
15

5
0
9
\
d
r
a
in

a
g
e
\

D
R

M
P

R
D
0
2
.d

g
n

2015509

                            

   BENOIST FARMS ROAD   

1:200

1/29/2021

DRMPRD02.dgn

SDW

DA

VENDOR NO. 451909667
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY, SUITE 200
SCALAR CONSULTING GROUP INC.

(-)0.380%

P
I
 
+
9
0
.0

0

E
L
.1

7
.3

7
(+)0.300%

P
I
 
+
4
0
.0

0

E
L
.1

8
.4

2

(+)0.300% (-)0.300%

P
I
 
+
2
0
.0

0

E
L
.1

7
.5

8

(-)0.300% (+)0.300%

P
I
 
+
0
0
.0

0

E
L
.1

8
.4

2

(+)0.300% (-)0.500%

P
I
 
+
6
0
.0

0

E
L
.1

7
.1

2

(-)0.500% (+)0.300%

P
I
 
+
8
0
.0

0

E
L
.1

8
.0

8

(+)0.300% (-)0.400%

EXIST. PGL

PROP. PGL

EXIST. 12" CMP

EL. 9.49' EXIST. 30" CMP EL. 7.62'
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INV. S. EL. = 15.69'

INV. N. EL. = 15.85'

18" RCP

INV. W. EL. = 18.02'

INV. E. EL. = 16.37'

12" CMP

INV. N. EL. = 12.87' (18" RCP)

RIM EL. = 19.92'

CATCH BASIN 

INV. S. EL. = 13.91' (18"x12" CMP)

INV. N. EL. = 13.86' (18"x12" CMP)

RIM EL. = 20.06'

CATCH BASIN 

INV. N. EL. = 15.20' (18" RCP)

RIM EL. = 20.50'

CATCH BASIN

INV. E. EL. = 9.68' (36" CMP)

RIM EL. = 19.70'

CATCH BASIN 

INV. EL. = 6.70' (96" CMP)

BOX CULVERT 

INV. W. EL. = 8.15' (18" RCP)

INV. E. EL. = 8.05' (18" RCP)

RIM EL. = 18.50'

STORM MH 

INV. EL. = 6.93' (18" RCP)

OUTFALL 

INV. W. EL. = 9.98' (12" CMP)

INV. E. EL. = 10.02' (12" CMP)

RIM EL. = 16.80'

CATCH BASIN 

INV. EL. = 9.36' (12" CMP)

OUTFALL

INV. W. EL. = 7.56' (30" CMP)

OUTFALL 

INV. W. EL. = 7.87' (12" CMP)

INV. E. EL. = 7.77' (12" CMP)

RIM EL. = 15.97'

CATCH BASIN 

INV. EL. = 7.77' (12" CMP)

OUTFALL

INV. W. EL. = 11.93' (8" HDPE)

INV. S. EL. = 10.43' (15" CMP)

INV. N. EL. = 10.58' (15" CMP)

RIM EL. = 14.13'

CATCH BASIN

INV. EL. = 9.36'' (24" RCP)

HEADWALL

INV. NE. EL. = 10.02' (15" RCP)

RIM EL. = 13.32'

CATCH BASIN

INV. E. EL. = 9.52' (15" PVC)

INV. SW. EL. = 10.07' (15" RCP)

RIM EL. = 14.12'

STORM MH

INV. E. EL. = 16.43' (18" RCP)

RIM EL. = 20.08'

CATCH BASIN 

INV. W. EL. = 10.79' (30" CMP)

INV. E. EL. = 10.80' (36" CMP)

RIM EL. = 14.88'

CATCH BASIN 

18" PIPE (ASSUMED)

FULL OF DEBRIS

INVERTS INACCESSIBLE

RIM EL. = 19.28'

CATCH BASIN 

INV. EL. = 2.55' (96" CMP)

BOX CULVERT

INV. E. EL. = 9.05' (24" RCP)

HEADWALL

INV. W. EL. = 9.86'

36" (PIPE TYPE UNKNOWN)

FULL W/ DIRT

OTHER INV. INACCESSIBLE,

INV. S. EL. = 14.71' (18"x12" RCP)

INV. N. EL. = 13.21' (18"x12" RCP)

RIM EL. = 20.06'

STORM MH 

FULL OF DEBRIS

INVERTS INACCESSIBLE

RIM EL. = 15.84'

CATCH BASIN 

INV. N. EL. = (-) 0.12' (144" CMP)

RIP RAP HEADWALL

INV. W. EL. = 5.77' (54" RCP)

HEADWALL

INV. S. EL. = 0.43' (144" CMP)

HEADWALL

STRUCTURE DATA

EXISTING DRAINAGE

(IN TRAFFIC LANES)

INVERTS INACCESSIBLE

RIM EL. = 20.96'

STORM MH 

(IN TRAFFIC LANES)

INVERTS INACCESSIBLE

RIM EL. = 20.45'

STORM MH 

10

11

12

13

14

15

INV EL. = 12.92' (15" CMP)

OUTFALL

INV W. EL. = 13.04' (15" CMP)

INV E. EL. = 12.53' (18" RCP)

TOP OF WEIR = 14.83

RIM EL. = 18.54'

(CONTROL STRUCTURE)

CATCH BASIN

INV EL. = 8.48' (18" RCP)

OUTFALL

RIM EL. = 16.65'

CATCH BASIN

INV. S. EL = 5.40 (18" CMP)

INV. E. EL = 5.40 (24" RCP)

(6" TRIANGLE)

BLEEDER EL. = 9.00

TOP OF WEIR = 13.00

RIM EL. = 17.00'

(CONTROL STRUCTURE)

CATCH BASIN 

INV. W. EL. = 4.63' (24" RCP)

OUTFALL

INV. E. EL. = 9.94' (18" RCP)

RIM EL. = 15.29'

CATCH BASIN

INV. S. EL. = 7.98' (12" RCP)

INV. E. EL. = 8.03' (12" CMP)

RIM EL. = 15.57'

CATCH BASIN

INV. N. EL. = 5.40' (18" CMP)

RIM EL. = 15.70'

CATCH BASIN 

INV. N. EL. = 5.40' (18" CMP)

RIM EL. = 15.75'

CATCH BASIN 

INV. E. EL. = UNKNOWN (BOX ENLARGES)

INV. W. EL. = 16.38' (18" RCP)

INV. S. EL. = 12.63' (18" CMP)

RIM EL. = 20.18'

CATCH BASIN 

INV. EL. = 9.92' (36" CMP)

OUTFALL

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)

(TO REMAIN)
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44

45

46

47

48
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56
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54

(TO BE REMOVED)

(TO REMAIN) (TO BE REMOVED)

INV. EL. = 3.13'

72" RCP (HEADWALL)

INV. EL. = 3.91'

72" RCP (HEADWALL)

INV. N. EL. = 9.10' (12" RCP)

INV. NW. EL. = 8.30' (30" CMP)

INV. E. EL. = 8.20' (30" CMP)

WEIR INV. = 8.05 (6" TRIANGLE)

TOP OF WEIR = 12.20'

RIM EL. = 16.10'

(CONTROL STRUCTURE)

CATCH BASIN 

INV W. EL. = 8.99' (15" PVC)

INV. N. EL. = 6.41' (15" RCP)

EP EL.= 13.59'

INLET

EP EL.= 13.56'

INLET

(TO BE REMOVED)

INV. EL. = 8.74' (30" CMP)

PIPE END

INV. W. EL. = 13.38' (18" RCP)

RIM EL. = 19.28'

CATCH BASIN

INV. W. EL. = 15.20' (18" RCP)

RIM EL. = 19.65'

CATCH BASIN 

(TO BE REMOVED)

(15" RCP ASSUMED)

PIPE UNKNOWN

INV. EL. = 13.37'

MES

(15" RCP ASSUMED)

PIPE UNKNOWN

INV. EL. = 12.84'

MES

INV. W. EL. = 10.18' (18" RCP)

INV. N. EL. = 10.43' (15" CMP)

RIM EL. = 13.73'

CATCH BASIN 

NTS

58

FULL OF DEBRIS

INVERTS INACCESSIBLE 

RIM EL. = 14.72'

CATCH BASIN 

INV. S. EL. = 6.74 (15" RCP)

INV N. EL. = 5.74' (15" RCP)

RIM EL. = 14.24'

STORM MH

(TO REMAIN)

INV. W. EL. = 9.30' (18" RCP)

INV. E. EL. = 9.20' (24" RCP)

RIM EL. = 14.60'

CATCH BASIN 

FULL OF DEBRIS

INVERTS INACCESSIBLE

RIM EL. = 15.79'

INLET

(TO REMAIN)

(TO BE REMOVED)

(TO BE REMOVED)

(TO REMAIN

(TO BE REMOVED)

(TO BE REMOVED)

(STA. 160+77.56, 33.58 LT)

(TO BE MODIFIED)

(STA. 161+05.20, 30.24' RT)

(TO BE MODIFIED)

59

60

INV. E. EL. = INACCESSIBLE

RIM EL. = 18.60'

CATCH BASIN 

(TO BE REMOVED BY OTHERS)

(TO BE REMOVED BY OTHERS)

INV. EL. = 8.55' (18" RCP)

OUTFALL

(STA. 134+25.19, 38.06 RT)

(TO REMAIN)

(STA. 154+65.13, 46.23 RT)

(TO REMAIN)

(STA. 154+90.98, 49.38 RT)

(TO REMAIN)

(STA. 161+05.96, 51.68 RT)

(TO REMAIN)

(STA. 154+91.00, 30.00 LT)

(TO BE MODIFIED)

(STA. 155+12.79, 33.75 LT)

(TO BE MODIFIED)
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SIDEWALK

1.5%
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VARIES
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CURB PAD DETAIL
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LWDD E-2 CANAL R/W
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BUFFER
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P
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L

* * * * * * *

CURB PAD

AND GUTTER

TYPE F CURB 

¡ CONST. BENOIST FARMS ROAD

PAVEMENT

2" MISC. ASPHALT

(LBR 40)

SUBBASE (TYPE B)

12" STABILIZED

0.05 GAL./SQ. YD.

TACK COAT AT

AT 0.10 GAL./SQ. YD.

RC-70 PRIME COAT

OPTIONAL BASE GROUP 7

COURSE (TRAFFIC LEVEL C)

" TYPE SP STRUCTURAL2
1

1

1" FRICTION COURSE (FC 9.5)

CURB PAD

AND GUTTER

TYPE F CURB

CONCRETE

5" STAMPED 

(MODIFIED)

AND GUTTER

TYPE F CURB

LIMITS OF CONST.

R/W LINE &

(TYP.)   

EXIST. GROUND   

£ SURVEY BENOIST FARMS ROAD

FDOT INDEX 536-001

GUARDRAIL

LIMITS OF CONST.

R/W LINE

(TYP.)

EXIST. GROUND

FRICTION COURSE

STRUCT. COURSE

MATERIAL 

ASPHALT BASE

(TYPE B) (LBR 40)

STABILIZED SUBBASE 

6" LIMEROCK

4" (B-12.5) OR

0'-6'

6" CONC. DRIVEWAYS

4" CONC. SW

PER SHEET 27)

(MATCH CROSS SLOPES

* = VARIES 

113'

80'

11' 11' 11' 6' 15'11' 5'6'

28'

23'5'

(RECONSTRUCTION) (TRANSITION)

TYPICAL SECTION NO. 1 

LEVEL

LWDD E-2 CANAL

(1:2 MAX)

VARIES

SLOPE 

 

(3.60'-10.70')

VARIES

(0'-3.50')

VARIES

AND FRICTION COURSE (TRAFFIC D) FC-12.5 (1 ƀ") (PG 76-22)
TYPE SP STRUCTURAL COURSE (TRAFFIC D) (1 ƀ"),

MILL EXISTING ASPHALT PAVEMENT 3"

(STA. 116+04.13 TO 117+45.20)

AND FRICTION COURSE (TRAFFIC C) FC-9.5 (1") (PG 76-22)

MILL EXISTING ASPHALT PAVEMENT 1"

(STA. 111+68.00 TO 113+73.00)

MILLING & RESURFACING 

(MODIFIED)

AND GUTTER

 TYPE F CURB

5'

VARIES 12'-15' 4'-5'

33'

(DESIGN SPEED = 40 MPH)

STA. 117+45.20 TO STA. 120+80

SR 80 (SOUTHERN BLVD.) TO BELVEDERE RD.

BENOIST FARMS ROAD

SOD

SOD

GRUBBING

LIMITS OF CLEARING & 

GRUBBING

LIMITS OF CLEARING & 
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2'

SIDEWALK

1.5%

LANE

BIKE 

2' 2'

2% 2%

(N
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E
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7
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7
'

LWDD E-2 CANAL R/W

1' 3'

LANE

BIKE 

3%

(DESIGN SPEED = 40 MPH)

STA. 121+00.00 TO STA. 131+50.00

SR 80 (SOUTHERN BLVD.) TO BELVEDERE RD.

BENOIST FARMS ROAD

3%2%
3%

P
G

L

STRIPED MEDIAN

¡ CONST. BENOIST FARMS ROAD

£ SURVEY BENOIST FARMS ROAD

PAVEMENT

2" MISC. ASPHALT

(LBR 40)

SUBBASE (TYPE B)

12" STABILIZED

0.05 GAL./SQ. YD.

TACK COAT AT

AT 0.10 GAL./SQ. YD.

RC-70 PRIME COAT

OPTIONAL BASE GROUP 7

COURSE (TRAFFIC LEVEL C)

" TYPE SP STRUCTURAL2
1

1

1" FRICTION COURSE (FC 9.5)

CURB PAD

AND GUTTER

TYPE F CURB

LIMITS OF CONST.

R/W LINE &

AND GUTTER

TYPE F CURB

(TYP.)

EXIST. GROUND

FDOT INDEX 536-001

GUARDRAIL

(TYP.)

EXIST. GROUND

LIMITS OF CONST.

R/W LINE 

SLOPE VARIES

62'

6' 4' 11' 11' 11' 11' 4'

5' 1'

5' 23'

90'

TYPICAL SECTION NO. 2 (RECONSTRUCTION) (TRANSITION)

3%

LEVEL

LWDD E-2 CANAL

 (0'-19')

VARIES

CONFIGURATION BETWEEEN THESE STATIONS.

TYPICAL SECTION NO. 2 DOES NOT REFLECT THE LANE

PAVEMENT MARKING PLANS FOR TRANSITION DETAILS.

FROM STA. 131+50 TO STA. 138+50.64, SEE SIGNING AND 

NOTE: 

(12'-28')
VARIES

SOD

SOD

GRUBBING

LIMITS OF CLEARING & 

GRUBBING

LIMITS OF CLEARING & 

CURB PAD
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SHLDR.

PAVED

2'2'

3% 2% 2%
3%

2%

P
G

L

2'

SIDEWALK

3:
1 
(M

AX.
)

3
:1
 (M

A
X
.)

2'

1.5%

VARIES

(3'-5.5')

LWDD E-2 CANAL R/W

(N
A

V
D
 
8
8
)

E
L
. 

7
.0

7
'

TYPICAL SECTION NO. 3 (RECONSTRUCTION)

(DESIGN SPEED = 40 MPH)

STA. 138+50.00 TO STA. 161+73.14

NORTH OF SR 80 (SOUTHERN BLVD.) TO SOUTH APPROACH AT BELVEDERE RD.

BENOIST FARMS ROAD

2' MIN.

SHLDR.

PAVED

*PGL SHIFT FROM 5' TO 6' AT STA. 137+00.00

(LBR 40)

SUBBASE (TYPE B)

12" STABILIZED

0.05 GAL./SQ. YD.

TACK COAT AT

AT 0.10 GAL./SQ. YD.

RC-70 PRIME COAT

AND GUTTER

TYPE F CURB

(MODIFIED)

AND GUTTER

TYPE F CURB

CURB PAD

OPTIONAL BASE GROUP 7

¡ CONST. BENOIST FARMS ROAD

£ SURVEY BENOIST FARMS ROAD

COURSE (TRAFFIC LEVEL C)

" TYPE SP STRUCTURAL2
1

1

1" FRICTION COURSE (FC 9.5)

LIMITS OF CONST.

R/W LINE &

LIMITS OF CONST.

R/W LINE &

(TYP.)

EXIST. GROUND

PAVEMENT

2" MISC. ASPHALT

LEVEL

FDOT INDEX 536-001

GUARDRAIL

DITCH BOTTOM

VARIES

SLOPE 

4' 12'

 

4'6' 11' 11'

6:1
LWDD E-2 CANAL

(0' - 10')
VARIES

(0' - 18')
VARIES

(0' - 16')
VARIES

(60' - 108')
VARIES

(21'-32')
VARIES

(15' - 30.5')
VARIES

(21' - 25')
VARIES

(5'-8')
VAR.

(5'-6')
VAR.

(31' - 89')
VARIES

GRUBBING

LIMITS OF CLEARING & 
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AND GUTTER

TYPE F CURB

6'

SIDEWALK

3:
1 
(M

AX.
)

3
:1
 (M

A
X
.)

(TYP.)

EXIST. GROUND

BACK OF SIDEWALK GRADING DETAIL

TOP OF BANK
1' LEVEL

6' SIDEWALK

SEE DETAIL

1' LEVEL     

FPL CONCRETE POLE

FPL POLE DETAIL

FPL POLE CONSTRUCTION DETAIL

SEE DETAIL

1' LEVEL        

NTS

DITCH BOTTOM (WIDTH VARIES)

(TO BE CONSTUCTED BY OTHERS)

FPL CONCRETE POLE

R/W LINE

VARIES
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NTS

PAY ITEM FOOTNOTES:

  SUMMARY OF PAY ITEMS  

REGULAR ROADWAY ITEMS

NO. DESCRIPTION UNIT QTY.

1 Mobilization LS 1

2 Maintenance of Traffic (includes Pedestrian MOT) LS 1

3 Clearing & Grubbing LS 1

4 Sediment Barrier (Silt Fence) LF 8641

5 Floating Turbidity Barrier LF 1061

6 Inlet Protection EA 13

7 Regular Excavation CY 11480.0

8 Embankment (Compacted in Place) CY 799.0

9 Type B Stabilization (LBR 40) (12") SY 31165

10 Optional Base Group 7 SY 28292

11 Miscellaneous Asphalt Pavement TN 104.4

12 Superpave Asphalt Concrete (Traffic Level C) TN 2334.1

13 Superpave Asphalt Concrete (Traffic Level D) TN 226.4

14 Asphalt Concrete Friction Course (1") (Type FC-9.5)(Traffic C) TN 1583.2

15 Asphalt Concrete Friction Course (1.5") (Type FC-12.5)(Traffic D) TN 226.4

16 Milling Exist. Asph. Pavt., 3" Avg. Depth SY 2744

17 Milling Exist. Asph. Pavt., 1" Avg. Depth SY 493

18 Desilt Pipe LF 85.0

19 Concrete Class I (Endwalls) CY 6.04

20 Concrete Class II (Endwalls) CY 14.4

21 Reinforcing Steel LB 1249

22 Inlets (Curb)(Type P-1) EA 7

23 Inlets (Curb)(Type P-2) EA 2

24 Inlets (Curb)(Type P-5) EA 4

25 Inlets (Curb )( Type J-5) EA 2

26 Inlets (Curb )( Type P-6 ) EA 2

27 Inlets (Ditch Bottom) (Type C) EA 1

28 Inlets (Ditch Bottom) (Type E) (MODIFIED) EA 2

29 Inlets (Ditch Bottom) (Type E) (MODIFIED) >10' EA 3

30 Inlets (Ditch Bottom) (Type E) (Partial) EA 1

31 Inlets (Closed Flume) Type I EA 14

32 Inlets (Closed Flume) Type II EA 1

33 Manhole (Type J-8 ) >10' EA 1

34 Manhole (Type P-8) EA 3

35 Manhole (Type P-8 )  >10' EA 1

36 Manhole (Type P-8) (Partial) EA 3

37 Pipe Culvert (12") LF 33

38 Pipe Culvert (18") LF 1623

39 Pipe Culvert (24") LF 137

40 Pipe Culvert (30") LF 8

41 Pipe Culvert (72") LF 24

42 Mitered End Section (Round) (18") EA 11

43 French Drain (18") LF 1196

44 Trench Drain LF 10

45 Concrete Ditch Pavement 4" Reinforced SY 86

46 Concrete Curb and Gutter (Type F) LF 10430

47 Engraving of Curb Face (See SP's) EA 5

48 Conc. Sidewalk (4" Thick) SY 2150

49 Conc. Sidewalk (6" Thick) (Driveways) SY 411

50 Pipe Handrail - Guiderail, Aluminum LF 138

51 Guardrail (Roadway) (F&I) LF 4457

52 Special Guardrail Posts EA 104

53 Guardrail Removal LF 4532

54 End Anchorage Assemblies (Parallel) EA 1

55 End Anchorage Assemblies (Type CRT) EA 6

56 End Anchorage Assemblies (Trailing) EA 1

57 End Anchorage Assemblies (Bridge) EA 2

58 Sodding SY 11188

59 Mowing AC 4.44

CONTINGENCY ITEMS

NO. DESCRIPTION UNIT QTY.

60 Temporary 6' Chain Link Fence LF 500

61 Class I Concrete (Miscellaneous) CY 20.0

62 Flowable Fill CY 20.0

63 Premium For Conflict Condition EA 4

64 Subsoil Excavation (See SP's) CY 10.0

65 Storm Sewer Cleaning (24" or less) See SP's LF 200

66 Traffic Control Officer (NON MOT) HR 50

67 Changeable (Variable Message) Sign (NON MOT) ED 2

68 Adjust Fire Hydrant EA 2

UTILITY PAY ITEMS

NO. DESCRIPTION UNIT QTY.

69 Adjust Valve Boxes (Incl. Concrete Collar) EA 10

70 Adjust Utility Manhole EA 5

71 Support and Protect Utility Poles EA 15

72 Support and Protect Buried Cable LF 150

73 Support and Protect Fiber Optic Cable LF 150

74 Support and Protect WM & Appurtenances LF 150

75 Support and Protect GM & Appurtenances LF 150

76 Support and Protect FM & Appurtenances LF 150

ADA RAMPS, STAMPED CONCRETE, DROP CURB, AND OPEN FLUMES WITH ASSOCIATED DITCH PAVEMENT.

INCLUDES COST OF DETECTABLE WARNING SURFACES, CURB PADS, CURB TAPERS, FLARED ENDS, ITEM 46

INCLUDES SOD AS DETAILED IN THE SUMMARY OF DRAINAGE STRUCTURE SHEETS.ITEM 42

STRUCTURES AND SHALL BE PAID FOR UNDER THE UNIT COST OF THE NEW DRAINAGE STRUCTURES.

INCLUDES ANY PIPE EXTENSIONS NECESSARY TO CONNECT EXISTING PIPE TO PROPOSED DRAINAGEITEM 37-41

PROVISIONS. ALL STRUCTURE BOXES ARE <10 FEET IN DEPTH, UNLESS OTHERWISE NOTED.

RESPONSIBLE FOR "TRENCH SAFETY COMPLIANCE" IN ACCORDANCE WITH THE SPECIAL

FOR CONSTRUCTION OF THE DRAINAGE STRUCTURES WITHIN THE R/W, CONTRACTOR IS ITEM 22-36

INCLUDES DITCH PAVEMENT AS DETAILED IN THE SUMMARY OF DRAINAGE STRUCTURE SHEETS.ITEM 28-29

SHALL BE INCIDENTAL TO THE COST OF THE INLET.

INCLUDES COST OF CONCRETE ASSOCIATED WITH CONCRETE REINFORCEMENT OF INLETS ANDITEM 22-36

INCLUDES BITUMINOUS MATERIAL, PRIME COAT AND TACK COAT, AS REQUIRED.ITEM 10-15   

INCLUDES COMPACTED SUBGRADE (98% AASHTO T-180) PAID FOR UNDER UNIT COST FOR BASE.ITEM 10

WITHIN THE PROJECT LIMITS AND ANY MAINTENANCE AND REPAIR.

INCLUDES FLOATING TURBIDITY BARRIER TO BE PLACED ALSO AT ALL LWDD OUTLET POINTSITEM 5

CURBS; BASE; SOD; FENCE.

INCLUDES COST OF REMOVAL OF EXISTING DRAINAGE STRUCTURES AND PIPES; ASPHALT PAVEMENT; ITEM 3

ALL COST RELATED TO TEMPORARY DRAINAGE THROUGHOUT CONTRUCTION.

WITH THE PROPOSED PAVEMENT MARKINGS PLACEMENT ARE TO BE INCLUDED. INCLUDES

ADDITION, ALL TEMPORARY PAVEMENT AND ALL PAVEMENT MARKING REMOVAL COSTS ASSOCIATED 

TRAFFIC CONTROL SHALL BE INCLUDED IN THE BID PRICE FOR MAINTENANCE OF TRAFFIC. IN 

TRANSPORTATION AND PALM BEACH COUNTY (TRAFFIC DIVISION). ALL COSTS ASSOCIATED WITH 

TEMPORARY SIGNALIZATION INCLUDES COORDINATION WITH THE FLORIDA DEPARTMENT OF 

INTERSECTION OF BENOIST FARMS ROAD AND SOUTHERN BOULEVARD. EFFORT ASSOCIATED WITH 

TEMPORARY SIGNALS, INCLUDING MODIFICATIONS TO THE EXISTING TEMPORARY SIGNALS AT THE 

TWO-WAY TRAFFIC ON BENOIST FARMS ROAD THROUGHOUT CONSTRUCTION. INCLUDES THE COST FOR 

INCLUDES PAYMENT FOR MAINTENANCE OF TRAFFIC AND ALL PROVISIONS NECESSARY TO MAINTAIN ITEM 2

9
98

PERMITS

PER-41
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 SUMMARY OF QUANTITIES  

SUMMARY OF EARTHWORK

DESCRIPTION
CY

P F

ROADWAY EXCAVATION

BENOIST FARMS ROAD 11480

TOTAL EXCAVATION 11480

ROADWAY EMBANKMENT

BENOIST FARMS ROAD 799

TOTAL EMBANKMENT 799

SUMMARY OF RAILING

LOCATION

SIDE
(ALUMINUM)

GUIDERAIL

PIPE HANDRAIL -

NOTES

DESIGN

REMARKS

CONSTRUCTION

0515  1  2

STA. TO STA.
LF

P F

130+33.20 to 130+47.20 LT 15.0

132+05.50 to 132+14.50 LT 9.0

133+75.50 to 133+84.50 LT 9.0

135+85.72 to 135+94.72 LT 9.0

137+55.72 to 137+64.72 LT 9.0

140+83.00 to 140+97.00 LT 15.0

143+25.50 to 143+34.50 LT 9.0

145+60.50 to 145+69.50 LT 9.0

147+15.50 to 147+24.50 LT 9.0

148+65.50 to 148+74.50 LT 9.0

151+45.50 to 151+54.50 LT 9.0

152+55.50 to 152+64.50 LT 9.0

160+35.57 to 160+44.44 LT 9.0

160+85.74 to 160+90.81 LT 9.0

SUB-TOTAL: 138.0

TOTAL: 138

PERMITS

PER-42
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NTS

 SUMMARY OF QUANTITIES  

SUMMARY OF GUARDRAIL

LOCATION GUARDRAIL (LF) SPECIAL POST END ANCHORAGE ASSEMBLIES (EA)

REMOVAL (LF)

GUARDRAIL

STATION SIDE
ROADWAY

FACE)

(DOUBLE

ROADWAY

TREATMENT

PEDESTRIAN SAFETY
RUBRAIL

MOUNT

STRUCT.

CONC.

STEEL

MOUNT

SHALLOW

ENCASED

FLARED PARALLEL

BARRIER)

RIGID

(TIE TO

BRIDGE

TYPE CRT TRAILING
REMARKS

REFERENCE

FIELD BOOK

P F P F P F P F P F P F P F P F P F P F

FROM 117+64.83
RT 246 1

TO 119+74.81

FROM 120+12.43
RT 284 2

TO 122+99.23

FROM 123+16.84
RT 1717 1 1

TO 140+22.40

FROM 140+41.50
RT 1357 1 1

TO 153+88.98

FROM 141+27.73
LT 90 1 1

TO 142+13.69

FROM 154+24.13
RT 763 1

TO 161+73.14

FROM 117+64.83
RT 270

TO 119+78.86

FROM 120+21.06
RT 289

TO 122+94.28

FROM 123+15.46
RT 1765

TO 140+22.23

FROM 133+37.02
LT 227

TO 135+62.54

FROM 140+42.04
RT 1401

TO 153+89.46

FROM 140+68.60
LT 152 `

TO 142+19.70

FROM 153+18.29
LT 239

TO 155+55.54

FROM 153+90.05
RT 34

TO 153+94.35

FROM 154+19.54
RT 31

TO 154+23.02

FROM 160+71.17
RT 124

TO 161+71.12

FROM 118+12.00
RT 5 20

TO 119+64.15

FROM 120+23.10
RT 5 37

TO 122+82.93

FROM 123+27.68
RT 5 26

TO 125+20.00

FROM 128+82.00
RT 2

TO 128+92.50

FROM 146+45.00
RT 2

TO 146+55.00

FROM 161+00.00
RT 2

TO 161+10.00

TOTAL 4457 0 0 0 0 0 0 0 19 85 1 2 6 1 4532

PERMITS

PER-43
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VENDOR NO. 451909667
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY, SUITE 200
SCALAR CONSULTING GROUP INC.

DRAINAGE STRUCTURES

SUMMARY OF

Q
U

A
N

T
I

T
Y

NO.

STR
STATION

S
I

D
E

DESCRIPTION

B
A

R
R

E
L

S

(LF)

DRAIN

FRENCH

(LF)

DRAIN

TRENCH

OPTIONAL TYPE (LF)

STORM & CROSS DRAIN

(CY)

(ENDWALL)

CONCRETE

 CLASS I

(CY)

(ENDWALL)

CONCRETE

CLASS II

(LB)

STEEL

REINFORCE.

(EA)

CURB INLETS

(EA)

DITCH BOTTOM INLETS

(EA)

INLETS

CLOSED FLUME

(EA)

MES

(SY)

SOD

(SY)

PAVT.

DITCH

REMARKS

ROUND

TYPE I

ROUND P-1 P-2 P-5 J-5 P-6 P-8 P-8 J-8 P-8 C E MOD. E MOD. PART TYPE 1

2

TYPE
18"

18" 12" 18" 24" 30" 72" <10' <10' <10' >10' <10' <10' >10' >10' PART <10' <10' >10' <10'

BARRELS

1 2

P S-1 118+10.00 LT. INLET, PIPE 1 10 33 67 1

F

P S-2 118+20.00 RT. INLET, PIPE 1 111 1

F

P S-3 118+80.00 LT. INLET, PIPE 1 73 1

F

P S-4 119+34.00 RT. INLET, PIPE 1 173 1

F

P S-5 119+56.00 LT. INLET, PIPE 1 96 1

F

P S-6 120+35.00 LT. INLET, PIPE 1 75 1

F

P S-7 121+11.00 RT. ENDWALL 1 2.24

F

P S-8 121+11.00 RT. MANHOLE, PIPE 1 30 1 CONTROL STRUCTURE

F

P S-9 121+11.00 LT. MANHOLE, PIPE 1 80 1 W/ (1) CONC. JACKET

F

P S-10 122+50.00 RT. INLET, PIPE 1 135 1

F

P S-11 122+50.00 LT. INLET, PIPE 1 77 1

F

P S-12 123+90.00 LT. INLET, PIPE 1 137 1

F

P S-13 123+90.00 RT. INLET, PIPE 1 137 1

F

P S-14 125+12.00 RT. ENDWALL 1 2.24

F

P S-15 125+12.00 RT. INLET, PIPE 1 25 1 CONTROL STRUCTURE

F

P S-16 125+12.00 LT. INLET, PIPE 1 70 1

F

P S-17 128+00.00 LT. INLET, PIPE 1 285 1

F

P S-18 128+69.00 LT. INLET, PIPE 1 66 1

F

P S-19 128+90.00 RT. INLET, PIPE 1 68 1

F

P S-20 130+40.00 LT. FLUME 2 1 0.60 CY OF DITCH PAVT.

F

P S-21 131+20.00 LT. MES, PIPE 1 51 1 9 SEE MES TABLE

F

P S-22 131+76.00 LT. MES 1 9 SEE MES TABLE

F

P S-23 132+10.00 LT. FLUME 1 1 0.40 CY OF DITCH PAVT.

F

P S-24 132+10.00 LT. MANHOLE, PIPE 1 167 1

F

P S-25 133+80.00 LT. FLUME 1 1 0.20 CY OF DITCH PAVT.

F

P S-26 133+80.00 LT. DBI, PIPE 1 42 1 17.6 CONTROL STRUCTURE

F

P S-27 134+25.00 LT. ENDWALL,  PIPE 1 24 14.4 1249

F

P S-28 134+80.00 LT. DBI, PIPE 1 52 1 13.3 CONTROL STRUCTURE

SHEET TOTALS

PLAN QUANTITY 908 10 33 984 125 0 24 4.48 14.4 1249 7 2 3 1 2 1 1 1 0 0 0 2 0 2 1 0 2 18 30.9

FINAL QUANTITY

(EA)

MANHOLE 

PERMITS

PER-44
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VENDOR NO. 451909667
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY, SUITE 200
SCALAR CONSULTING GROUP INC.

DRAINAGE STRUCTURES

SUMMARY OF

Q
U

A
N

T
I

T
Y

NO.

STR
STATION

S
I

D
E

DESCRIPTION

B
A

R
R

E
L

S

(LF)

DRAIN

FRENCH

(LF)

DRAIN

TRENCH

OPTIONAL TYPE (LF)

STORM & CROSS DRAIN

(CY)

(ENDWALL)

CONCRETE

 CLASS I

(CY)

(ENDWALL)

CONCRETE

CLASS II

(LB)

STEEL

REINFORCE.

(EA)

CURB INLETS

(EA)

DITCH BOTTOM INLETS

(EA)

INLETS

CLOSED FLUME

(EA)

MES

(SY)

SOD

(SY)

PAVT.

DITCH

REMARKS

ROUND

TYPE I

ROUND P-1 P-2 P-5 J-5 P-6 P-8 P-8 J-8 P-8 C E MOD. E MOD. PART TYPE 1

2

TYPE
18"

18" 12" 18" 24" 30" 72" <10' <10' <10' >10' <10' <10' >10' >10' PART <10' <10' >10' <10'

BARRELS

1 2

P S-29 135+90.00 LT. FLUME 1 1 0.20 CY OF DITCH PAVT.

F

P S-30 136+40.00 LT. MANHOLE, PIPE 1 157 1

F

P S-31 136+86.00 LT. MES, PIPE 1 46 1 9 SEE MES TABLE

F

P S-32 137+37.00 LT. MES 1 9 SEE MES TABLE

F

P S-33 137+60.00 LT. FLUME 1 1 0.20 CY OF DITCH PAVT.

F

P S-34 140+90.00 LT. FLUME 2 1 0.18 CY OF DITCH PAVT.

F

P S-35 143+30.00 LT. FLUME 1 1 1.00 CY OF DITCH PAVT.

F

P S-36 144+82.00 LT. MES, PIPE 1 52 1 9 SEE MES TABLE

F

P S-37 145+38.00 LT. MES 1 9 SEE MES TABLE

F

P S-38 145+65.00 LT. FLUME 1 1 0.40 CY OF DITCH PAVT.

F

P S-39 146+50.00 LT. DBI, PIPE 1 86 1 18.3 CONTROL STRUCTURE

F

P S-40 146+50.00 RT. ENDWALL 1 1.56

F

P S-41 147+20.00 LT. FLUME 1 1 0.37 CY OF DITCH PAVT.

F

P S-42 147+79.00 LT. MES, PIPE 1 54 1 9 SEE MES TABLE

F

P S-43 148+37.00 LT. MES 1 9 SEE MES TABLE

F

P S-44 148+70.00 LT. FLUME 1 1 0.40 CY OF DITCH PAVT.

F

P S-45 151+50.00 LT. FLUME 1 1 0.50 CY OF DITCH PAVT.

F

P S-46 151+70.00 LT. MES, PIPE 1 63 1 9 SEE MES TABLE

F

P S-47 152+37.00 LT. MES 1 9 SEE MES TABLE

F

P S-48 152+60.00 LT. FLUME 1 1 0.50 CY OF DITCH PAVT.

F

P S-49 153+30.00 LT. MANHOLE, PIPE 1 131 1

F

P S-50 154+64.00 LT. DBI, PIPE 1 8 1 18.3 CONTROL STRUCTURE

F

P S-51 154+91.00 LT. MANHOLE, PART. 1 ECCENTRIC TOP

F

P S-52 155+12.79 LT. MANHOLE, PART. 1 ECCENTRIC TOP

F

P S-53 157+04.00 LT. INLET, PIPE 1 165 1

F

P S-54 158+72.00 LT. INLET, PIPE 1 152 1 ALT A BOTTOM, 6.0' DIA.

F

P S-55 158+87.00 LT. DBI, PIPE 1 21 1 ALT A BOTTOM, 3.5' DIA.

F

SHEET TOTALS

PLAN QUANTITY 288 0 0 639 0 8 0 1.56 0 0 0 0 1 1 0 2 0 0 2 1 1 1 0 8 1 0 8 72 36.6

FINAL QUANTITY

(EA)

MANHOLE 

PERMITS

PER-45
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VENDOR NO. 451909667
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY, SUITE 200
SCALAR CONSULTING GROUP INC.

DRAINAGE STRUCTURES

SUMMARY OF

SIDE DRAIN MITERED END SECTIONS TABLE

STRUCTURE STATION OFFSET ELEV. DIA. SLOPE INDEX #

S-21 131+20.00 50.00' LT 14.00 18" 1:4 430-022

S-22 131+76.00 50.00' LT 14.00 18" 1:4 430-022

S-31 136+86.00 48.00' LT 14.00 18" 1:4 430-022

S-32 137+37.00 48.00' LT 14.00 18" 1:4 430-022

S-36 144+82.00 45.00' LT 14.20 18" 1:4 430-022

S-37 145+38.00 45.00' LT 14.10 18" 1:4 430-022

S-42 147+79.00 45.00' LT 14.00 18" 1:4 430-022

S-43 148+37.00 45.00' LT 14.10 18" 1:4 430-022

S-46 151+70.00 42.00' LT 12.90 18" 1:4 430-022

S-47 152+37.00 42.00' LT 12.30 18" 1:4 430-022

S-56 160+25.00 44.00' LT 12.10 18" 1:4 430-022

(EA)

MANHOLE 

Q
U

A
N

T
I

T
Y

NO.

STR
STATION

S
I

D
E

DESCRIPTION

B
A

R
R

E
L

S

(LF)

DRAIN

FRENCH

(LF)

DRAIN

TRENCH

OPTIONAL TYPE (LF)

STORM & CROSS DRAIN

(CY)

(ENDWALL)

CONCRETE

 CLASS I

(CY)

(ENDWALL)

CONCRETE

CLASS II

(LB)

STEEL

REINFORCE.

(EA)

CURB INLETS

(EA)

DITCH BOTTOM INLETS

(EA)

INLETS

CLOSED FLUME

(EA)

MES

(SY)

SOD

(SY)

PAVT.

DITCH

REMARKS

ROUND

TYPE I

ROUND P-1 P-2 P-5 J-5 P-6 P-8 P-8 J-8 P-8 C E MOD. E MOD. PART TYPE 1

2

TYPE
18"

18" 12" 18" 24" 30" 72" <10' <10' <10' >10' <10' <10' >10' >10' PART <10' <10' >10' <10'

BARRELS

1 2

P S-56 160+25.00 LT. MES 1 1 9 SEE MES TABLE

F

P S-57 160+40.00 LT. FLUME 1 1 0.37 CY OF DITCH PAVT.

F

P S-58 160+69.00 LT. DBI, PIPE 1 12 1 18.3 CONTROL STRUCTURE

F

P S-59 160+77.43 LT. MANHOLE, PART. 1

F

P S-60 160+95.00 LT. FLUME 1 1 0.30 CY OF DITCH PAVT.

F

P S-61 161+05.00 RT. FLUME 1 1 0.70 CY OF DITCH PAVT.

F

P S-62 161+05.00 RT. DBI, PART. 1 1

F

SHEET TOTALS

PLAN QUANTITY 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 2 0 1 1 9 18.3

FINAL QUANTITY

GRAND TOTALS

PLAN QUANTITY 1196 10 33 1623 137 8 24 6.04 14.4 1249 7 2 4 2 2 3 1 1 3 1 2 3 1 12 2 1 11 99 85.8

FINAL QUANTITY

PERMITS

PER-46
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VENDOR NO. 451909667
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY, SUITE 200
SCALAR CONSULTING GROUP INC.

     GENERAL NOTES (1)      

31.   BENCHMARK INFORMATION SHOWN IN THE PLAN AND PROFILE SHEETS ARE FOR INFORMATIONAL PURPOSES ONLY.

THIS ARE INCLUDED IN THE COSTS FOR CLEARING AND GRUBBING.

THE TREE DRIP LINE PRIOR TO BEGINNING CONSTRUCTION AND SHALL REMAIN UNTIL CONSTRUCTION IS COMPLETE. COSTS FOR

THE ERECTION AND MAINTENANCE OF AN ENGINEER APPROVED TREE PROTECTION FENCE. THE FENCE SHALL BE ERECTED AT

THE CONTRACTOR SHALL PROTECT ALL TREES TO REMAIN DURING ALL ASPECTS OF THE WORK. PROTECTION SHALL INCLUDE30.

IN THE COSTS FOR CLEARING AND GRUBBING.

CONTROL WIRING SHALL BE CUT, SEALED AND LEFT BURIED BELOW GRADE AT THE R/W LINE. COSTS FOR THIS ARE INCLUDED

DISPOSED OF BY THE CONTRACTOR. EXISTING PIPES SHALL BE CAPPED PRESSURE TIGHT AT THE R/W LINE. EXISTING

ALL EXISTING IRRIGATION SYSTEM COMPONENTS CONFLICTING WITH THE PROPOSED CONSTRUCTION SHALL BE REMOVED AND29.

COSTS FOR THIS ARE INCLUDED IN THE COSTS FOR CLEARING AND GRUBBING.

DURING AND AFTER CONSTRUCTION IN CONFORMANCE WITH FLORIDA DEPARTMENT OF TRANSPORTATION INDEX NO. 110-200. 

ALL MAILBOXES CURRENTLY SERVED FROM THE ROADWAY BEFORE CONSTRUCTION MUST BE SERVED IN THE SAME MANNER28.

DEPARTMENT OF TRANSPORTATION STANDARD PLANS FOR THE REFERENCED DRAINAGE STRUCTURES UNLESS OTHERWISE NOTED.

CALLOUTS FOR LOCATIONS OF DRAINAGE STRUCTURES REFER TO THE LOCATION POINT AS INDICATED IN THE FLORIDA 27.

UNLESS OTHERWISE NOTED.

CALLOUTS FOR PAVEMENT AND CURBING RADII, STATIONING, OFFSETS, AND ELEVATIONS REFER TO THE EDGE OF PAVEMENT26.

PROVIDED BY THE CONTRACTOR.

ALL VEGETATION, DEBRIS, CONCRETE, OR OTHER UNSUITABLE MATERIAL SHALL BE DISPOSED OF OFF-SITE IN AN AREA25.

STRAIGHT EDGE.

IN AREAS OF PAVEMENT WIDENING ALL EXISTING PAVEMENT EDGES ARE TO BE MECHANICALLY SAWCUT TO A CLEAN,24.

COMMENCING CONSTRUCTION IF SAID ITEMS ARE DAMAGED, MISSING, OR IN A DETERIORATED CONDITION.

ITEMS NOTED TO REMAIN OR TO BE RELOCATED. THE CONTRACTOR SHALL NOTIFY THE ENGINEER, IN WRITING, PRIOR TO

THE CONTRACTOR IS RESPONSIBLE FOR THE PROTECTION AND/OR REMOVAL, STORAGE, AND REINSTALLATION OF ALL EXISTING23.

      OTHERWISE NOTED.

22.   ALL EXISTING DRAINAGE STRUCTURES, PIPES AND APPURTENANCES WITHIN THE LIMITS OF CONSTRUCTION ARE TO REMAIN UNLESS 

THE EXISTING CONDITION AT THE TIME CONSTRUCTION BEGAN.

THE CONTRACTOR SHALL RESTORE ALL AREAS DISTURBED BY THIS CONSTRUCTION TO A CONDITION EQUAL TO, OR BETTER THAN,21.

TELEPHONE NO. (301) 713-3242

SILVER SPRINGS, MARYLAND 20910

SSMC 3 STATION 09202

NOAA NATIONAL GEODETIC SURVEY N/CG 17

NATIONAL GEODETIC INFORMATION SERVICE CENTER

THE CONTRACTOR SHOULD NOTIFY:

ANY N.G.V.D. OR N.A.V.D. MONUMENT WITHIN THE LIMITS OF CONSTRUCTION IS TO BE PROTECTED. IF IN DANGER OF DAMAGE20.

CONSTRUCTION ARE ENCOUNTERED.

THE CONTRACTOR SHALL NOTIFY PALM BEACH COUNTY'S REPRESENTATIVE IF SOIL OR SUBSURFACE CONDITIONS UNSUITABLE FOR18.

UNDERGROUND UTILITIES.

THE CONTRACTOR IS TO USE CAUTION WHEN WORKING IN OR AROUND AREAS OF OVERHEAD TRANSMISSION LINES AND/OR17.

INVOLVING THEIR FACILITIES SO THAT THEIR COMPANY REPRESENTATIVE CAN BE PRESENT.

THE CONTRACTOR SHALL NOTIFY THE UTILITY COMPANIES A MINIMUM OF 5 WORKING DAYS IN ADVANCE OF ANY CONSTRUCTION16.

ARE IN CONFLICT WITH THE PROPOSED ROADWAY CONSTRUCTION.

OWNERS THE OPPORTUNITY TO RELOCATE ANY PRIVATE PROPERTY (LANDSCAPING, IRRIGATION SYSTEMS, SIGNS, ETC.) THAT

THE CONTRACTOR SHALL NOTIFY ALL PROPERTY OWNERS 14 DAYS IN ADVANCE OF ANY CONSTRUCTION TO ALLOW PROPERTY15.

SHALL RECEIVE WRITTEN APPROVAL OF THE PLAN FROM THE COUNTY PRIOR TO BEGINNING CONSTRUCTION OF THE PROJECT.

SEQUENCE AND TRAFFIC CONTROL PLAN TO PALM BEACH COUNTY DEPARTMENT OF ENGINEERING AND PUBLIC WORKS AND

2017 AND FHWA "MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (MUTCD)". THE CONTRACTOR SHALL SUBMIT A CONSTRUCTION

LIGHTS SHALL BE PROVIDED IN ACCORDANCE WITH FLORIDA DEPARTMENT OF TRANSPORTATION DESIGN STANDARDS DATED

PEDESTRIAN AND VEHICULAR TRAFFIC SHALL BE MAINTAINED AND PROTECTED AT ALL TIMES. SIGNS, BARRICADES AND14.

A PART OF THESE SUMPS.

      REQUIREMENT MAY BE ALLOWED IN LIMITED CIRCUMSTANCES, SUCH AS TO AVOID A CONFLICT. WEEP HOLES SHALL NOT BE

ALL INLET DRAINAGE STRUCTURES SHALL HAVE A MINIMUM 2' SUMP, EXCEPT CONTROL STRUCTURES. VARIATION FROM THIS13.

18" DIAMETER WITHIN COUNTY RIGHT-OF-WAY.

ALL PIPES SHALL BE IN ACCORDANCE WITH FLORIDA DOT AND PALM BEACH COUNTY REQUIREMENTS, AND SHALL BE A MINIMUM12.

AND THE MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES.

MAINTENANCE OF TRAFFIC SHALL BE IN ACCORDANCE WITH CURRENT FLORIDA DEPARTMENT OF TRANSPORTATION STANDARDS 11.

INTERSECTING ROADS AND DRIVEWAYS ARE TO BE GRADED AS DIRECTED BY THE ENGINEER, UNLESS OTHERWISE NOTED.10.

STATIONS AND OFFSETS REFER TO THE CENTERLINE OF CONSTRUCTION, UNLESS OTHERWISE NOTED.9.

UTILITY LOCATIONS MAY ALSO BE DETERMINED BY CALLING 811 SUNSHINE ONE-CALL AND THE RESPECTIVE UTILITY COMPANY.8.

(561) 540-9263AT&T FLORIDAGARTH BEDWARD

(561) 632 9734PBC TRAFFIC ISS               KEN SCHNEIDER

(561) 684-4365PBC TRAFFIC ITS      DANIEL RODRIGUEZ

(561) 233-3900PBC TRAFFIC SIG               OPERATIONS SUPT. 

(561) 740-4600PBC WATER UTILITIESTISH STEINFELS

(561) 398-2338FLORIDA PUBLIC UTILITIESFERNANDO VAN LEEUWEN

(321) 214-3865FPL - DISTRIBUTIONPHILLIP PASCASIO

(954) 232-1070CROWN CASTLEMICHAEL RODRIGUEZ

(305) 968-5516FLORIDA CITY GASMICHAEL ALEXANDER

(561) 419-1612COMCASTPETER PIZZA

PHONE NUMBERUTILITYCONTACT PERSON

ALL KNOWN UTILITY COMPANIES WITHIN THE PROJECT LIMITS ARE LISTED WITH CONTACT PERSON AND PHONE NUMBER, AS FOLLOWS:7.

TO RESOLVE UTILITY CONFLICTS AND UTILITY ADJUSTMENTS, AS REQUIRED.

THERE BE UTILITY CONFLICTS, THE CONTRACTOR SHALL INFORM THE ENGINEER AND NOTIFY THE RESPECTIVE UTILITY OWNERS

RESPONSIBLE TO VERIFY IF OTHER UTILITIES (NOT SHOWN IN THE PLANS) EXIST WITHIN THE AREA OF CONSTRUCTION. SHOULD

DETERMINED BY THE CONTRACTOR PRIOR TO THE START OF CONSTRUCTION. IN ADDITION, THE CONTRACTOR SHALL BE

THE LOCATION OF THE EXISTING UTILITIES SHOWN IN THE PLANS ARE APPROXIMATE ONLY; THE EXACT LOCATIONS SHALL BE6.

UTILITIES ARE TO BE ADJUSTED OR RELOCATED BY OTHERS AS DIRECTED BY THE ENGINEER UNLESS OTHERWISE NOTED.5.

INFORMATION PRIOR TO FINAL CERTIFICATION OF THE PROJECT.

COUNTY SHALL BE NOTIFIED UPON COMPLETION AND PROVIDED WITH FIELD NOTES, CERTIFIED CORNER RECORDS AND ALL SUPPORTING

THE FLORIDA LICENSE NUMBER OR CERTIFICATE OF AUTHORIZATION NUMBER OF THE PARTY IN RESPONSIBLE CHARGE. PALM BEACH 

CONSTRUCTION AND RESET AFTER CONSTRUCTION BY A PROFESSIONAL SURVEYOR AND MAPPER WITH A MONUMENT BEARING EITHER

AND ALL OTHER PERMANENT MONUMENTS LOCATED WITHIN PROPOSED CONSTRUCTION ARE TO BE REFERENCED PRIOR TO

EXISTING SECTION CORNERS, QUARTER SECTION CORNERS, PROPERTY CORNERS, PALM BEACH COUNTY SURVEY CONTROL MONUMENTS 4.

BENCHMARK ELEVATIONS SHOWN ON THE PLANS ARE NORTH AMERICAN VERTICAL DATUM (NAVD) 1988.3.

GRADES SHOWN ARE FINISHED GRADES, UNLESS OTHERWISE NOTED.2.

PROTECTION OF UNDERGROUND GAS PIPELINES.

PRIOR TO COMMENCEMENT OF AN EXCAVATION, THE CONTRACTOR SHALL COMPLY WITH FLORIDA STATUTE 556.105 FOR THE1.

PERMITS

PER-47
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(FDOT PERMIT NO. 2020-C-496-00013-93120)

(FOR WORK AT THE SR-80 INTERSECTION)

FDOT GENERAL NOTES

INDEX NO. 522-002. CURB/RAMP INSPECTIONS REQUIRED PRIOR TO INSTALLATION OF CONCRETE. 

* ALL PUBLIC SIDEWALK CURB RAMPS WILL MEET THE FDOT STANDARD PLANS FOR ROAD AND BRIDGE CONSTRUCTION (CURRENT EDITION) 

AS DIRECTED BY THE RESIDENT OPERATIONS ENGINEER.

TO THE ABUTTING ASPHALT.  THE DAMAGED ASPHALT REPAIR WILL BE IN ACCORDANCE WITH THE CURRENT FDOT SPECIFICATIONS AND/OR 

* DURING THE REMOVAL/INSTALLATION OF ANY CURB AND GUTTER SECTION, THE PERMITTEE WILL BE RESPONSIBLE FOR ANY DAMAGE DONE 

LATEST STANDARD SPECIFICATIONS FOR ROAD & BRIDGE CONSTRUCTION OR AS DIRECTED BY THE RESIDENT OPERATIONS ENGINEER.

* PERMITTEE WILL RESTORE THE RIGHT OF WAY AT A MINIMUM, TO ITS ORIGINAL CONDITION OR BETTER IN ACCORDANCE WITH FDOT 

FOR ROAD & BRIDGE CONSTRUCTION (LATEST EDITION) PRIOR TO FINAL ACCEPTANCE BY THE FDOT.

* PERMITTEE WILL PROVIDE THE NECESSARY DENSITIES IN ACCORDANCE WITH SECTION 125-8 OF THE FDOT STANDARD SPECIFICATIONS 

THE RIGHT-OF-WAY FROM THE FDOT PRIOR TO USAGE.

* IT IS THE PERMITTEE’S RESPONSIBILITY TO OBTAIN FINAL ACCEPTANCE OF PERMITTED WORK (COMPLETED) AND THE RESTORATION OF 

ATTACHMENTS, SUCH AS POLE KEYS, DEAD MEN, GUYING APPARATUS, CONDUIT, ANCHOR BOLTS AND REINFORCING STEEL.

* SHALLOW POLE REMOVAL: SHALL CONSIST OF COMPLETELY REMOVING EACH POLE INCLUDING THE FOUNDATION AND ALL ACCESSORIES AND 

ASPHALT & BASE &SUBGRADE MATERIAL OR AS DIRECTED BY THE LOCAL RESIDENT OPERATIONS ENGINEER OR DESIGNEE. 

* PERMITTEE WILL MATCH ABUTTING PAVEMENT SECTION ADJACENT TO PERMITTED WORK WHICH INCLUDES THICKNESS AND TYPE OF 

BEACH OPERATIONS CENTER, 7900 W FOREST HILL BLVD AT THEIR EXPENSE OR AS DIRECTED BY THE OPERATIONS ENGINEER.

* PERMITTEE SHALL RETURN ALL DRAINAGE GRATE, SIGNS, AND GUARDRAIL REQUIRED TO BE REMOVED AND DELIVER IT TO THE PALM 

DEPARTMENT’S OPERATION ENGINEER OR THEIR DESIGNEE.
* PERMITTEE WILL RESTORE SWALE AREA ADJACENT TO PROPERTY/PROJECT LIMITS (4:1 OR FLATTER) AS DIRECTED BY THE 

RESPECTIVE UAO’S.
COMMENCING PERMITTED WORK. ALSO ENSURE ALL UTILITY WORK PERFORMED WITHIN FDOT R/W OBTAINS PROPER UTILITY PERMITS BY 

* PERMITTEE MUST OBTAIN FDOT UTILITY PERMIT FOR RELOCATION/INSTALLATION OF UTILITY FACILITIES WITHIN FDOT R/W PRIOR TO 

THEIR EXPENSE OR AS DIRECTED BY THE OPERATIONS ENGINEER.

* DRAINAGE INLET TOP, INCLUDING GRATE, WILL BE REMOVED AND DELIVERED TO WPB OPERATIONS BY THE PERMITTEE/CONTRACTOR AT 

APPURTENANCES SHALL BE INSTALLED IN ACCORDANCE WITH LATERAL OFFSETS AND CLEAR ZONE DETAILS.

FIRE HYDRANTS, PEDESTALS, WELLS & PUMP HEAD ASSEMBLIES & ASSOCIATED ABOVE GROUND IRRIGATION, CONTROL PANELS AND 

* ALL UTILITY POLES, MAST ARM ASSEMBLIES, STRAIN POLES, DOWN GUYS, ELECTRICAL SWITCHES, ELECTRONIC CABINETS, SIGN(S), 

CONSTRUCTION. 

* FOR ANY UNDERGROUND WORK, THE CONTRACTOR MUST CONTACT SIGNAL TRAFFIC CONTROL MAINTAINING AGENCY PRIOR TO 

BRIDGE CONSTRUCTION.

* ALL THERMOPLASTIC TRAFFIC STRIPES, MARKINGS AND SIGNAGE WILL BE INSTALLED PER THE FDOT STANDARD PLANS FOR ROAD AND 

THE AGGREGATE OF THE DIAMETERS TIMES TEN (10) TO OBTAIN THE MINIMUM DEPTH OF COVERAGE IN INCHES.

* PERMITTEE WILL MAINTAIN TEN (10) TIMES THE BORE DIAMETER FOR MINIMUM DEPTH OF COVERAGE. MULTIPLE PULL BACKS WILL BE 

ITEMS, THE STRUCTURE PLANS/SHOP DRAWINGS, AND A STRUCTURE NUMBER REQUEST FORM FILLED OUT. 

ADVANCED NOTIFICATION IS REQUIRED FOR PRE-ACCEPTANCE INSPECTIONS WHICH MUST INCLUDE A LIST OF OUTSTANDING PUNCH LIST 

THE FOUNDATION AND STRUCTURE.  ALL PUNCH LIST ITEMS MUST BE COMPLETED AT THE TIME OF THE PRE-INSPECTION. A 2-WEEK 

INSPECTION SHALL BE CONDUCTED PRIOR TO GROUTING THE BASE(S) TO INCLUDE THE INSPECTION OF THE LEVELING BOLTS ALONG WITH 

BEEN CONTRACTED THROUGHOUT THE CONSTRUCTION TO CONTACT THE DEPARTMENT AND SCHEDULE THE FIELD INSPECTION.  THIS 

 IS REQUIRED BY THE DEPARTMENT. IT IS THE RESPONSIBILITY OF THE QUALIFIED STRUCTURAL CEI THAT HAS STRUCTURAL INSPECTION

PRE-ACCEPTANCE -ONCE THE MAIN ASSEMBLY OF THE STRUCTURE HAVE BEEN MOUNTED ONTO THEIR RESPECTIVE FOUNDATION(S), A 

DEPARTMENT WOULD EXPECT TO BE NOTIFIED OF THE NEW DATES. 

DATE SHALL BE THE SCHEDULE AT THE PRE-CON.  IF THE ESTIMATED SCHEDULE CHANGES BY MORE THAN A FEW MONTHS THEN 

-THE DEPARTMENT REQUIRES AN ANTICIPATED DATE OF INSPECTION OF STRUCTURES AT THE BEGINNING OF THE PROJECT. A TENTATIVE 

* STRUCTURAL INSPECTION: CALL FOR A PRELIMINARY STRUCTURAL INSPECTION:

GIVEN TO INDICES 102-611, 102-612, 102-613, AND 102-660.

REMOVAL/RELOCATION/MODIFICATION OF ANY TRAFFIC DEVICES(S) AT THE PERMITTEE’S SOLE EXPENSE. SPECIAL ATTENTION WILL BE 
UNIFORM TRAFFIC CONTROL DEVICES (MUTCD).  THE OPERATIONS ENGINEER OR HIS DESIGNEE RESERVES THE RIGHT TO DIRECT THE 

FDOT STANDARD PLANS FOR ROAD AND BRIDGE CONSTRUCTION INDICES,  (102-600 SERIES) AND THE LATEST EDITION OF THE MANUAL ON 

* ALL MAINTENANCE OF TRAFFIC (MOT) FOR THIS PROJECT WILL BE IN COMPLIANCE WITH THE DEPARTMENTS CURRENT EDITION OF THE 

STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION”.
CONFORM TO THE “LATEST VERSION OF FDOT STANDARD PLANS FOR ROAD AND BRIDGE CONSTRUCTION AND LATEST VERSION OF THE 
* ALL MATERIALS AND CONSTRUCTION WITHIN THE FLORIDA DEPARTMENT OF TRANSPORTATION DESIGN (FDOT) RIGHT-OF-WAY SHALL 

* A STAFF MEMBER OF THE PERMITTEE/UAO SHALL ATTEND ALL REQUIRED FDOT FIELD MEETINGS AND/OR INSPECTIONS.

OF WAY.

APPROVAL IS CONTINGENT UPON CONFORMITY OF ALL WORK COMPLETED ACCORDING TO THIS PERMIT AND THE RESTORATION OF THE RIGHT 

* THIS PERMIT IS VALID ONLY FOR WORK PROPOSED WITHIN THE D.O.T. RIGHT-OF-WAY. CERTIFICATION ACCEPTANCE AND FINAL 

RESTORATION OF THE RIGHT OF WAY.

ACCEPTANCE AND FINAL APPROVAL IS CONTINGENT UPON CONFORMITY OF ALL WORK COMPLETED ACCORDING TO THIS PERMIT AND THE 

WITH ROSIE EVERT AT 561-370-1139 OR EMAIL ROSIE.EVERT@DOT.STATE.FL.US 48 HOURS PRIOR TO CONSTRUCTION. CERTIFICATION 

* PERMITTEE WILL COORDINATE (PRE-CONSTRUCTION MEETING, INSPECTIONS, FINAL ACCEPTANCE OF WORK, ETC) ALL PERMITTED WORK 

* PERMITTEE WILL PROVIDE THE F.D.O.T. WITH CERTIFIED “AS-BUILT”PLANS PRIOR TO FINAL ACCEPTANCE OF THE PERMITTED WORK.

COMPLIANCE WITH CONTRACT OR PERMIT REQUIREMENTS AND COORDINATION WITH ADJACENT PROJECTS OR WORK ACTIVITIES.

.  EACH REQUEST WILL BE RECEIVED BY THE APPROPRIATE DEPARTMENT PERSONNEL FOR HTTPS://WWW.FDOTLCIS.COM/LOGIN.ASPX

BE ENTERED INTO THE LANE CLOSURE INFORMATION SYSTEM (LCIS) BY THE PERMITTEE AT THE FOLLOWING URL ADDRESS: 

COMPLY WITH THE LANE CLOSURE ANALYSIS AS OUTLINED IN THE FDOT DESIGN MANUAL (FDM) 241.1 & 240.4.2.7. THE REQUEST SHALL 

CLOSURE DATE AND MUST BE APPROVED BY THE DEPARTMENT BEFORE WORK, REQUIRING THE CLOSURE WITHIN FDOT R/W. YOU MUST ALSO 

PERFORMED. THE LANE CLOSURE REQUEST SHALL BE SUBMITTED TO THE DEPARTMENT A MINIMUM OF 2 WEEKS PRIOR TO THE PROPOSED 

PERMITTEE SHALL SUBMIT A REQUEST TO THE DEPARTMENT THAT INCLUDES THE TIME, LOCATION, AND DESCRIPTION OF THE WORK BEING 

* PRIOR TO ANY WORK REQUIRING LANE CLOSURES, MOBILE OPERATIONS OR TRAFFIC PACING OPERATIONS, THE CONTRACTOR OR 

* ALL PULL BOXES SHALL HAVE A 1’ WIDE (MIN) X 6”DEEP CONTINUOUS CONCRETE APRON SLOPED AWAY FROM BOX. (TYPICALLY 1%).

TO COMMENCING WORK IN THE FDOT R/W.

* PERMITTEE SHALL OBTAIN A FDOT UTILITY PERMIT FOR INSTALLATION AND/OR RELOCATION OF EXISTING UTILITY FACILITIES PRIOR 

EMAIL ATTACHED PRIOR TO ANY COMMENCEMENT OF PERMITTED WORK.

PROOF OF A PROPER STATE CONTRACTOR’S LICENSE, CERTIFICATE OF LIABILITY INSURANCE AND MOT CERT W/ 24/7 CONTACT # AND 
* PERMITTEE’S CONTRACTORS THAT ARE PERFORMING PERMITTED WORK ACTIVITIES SHALL PROVIDE THE F.D.O.T. (PERMIT OFFICE) 

INCLUDE SOFT DIGS TO VERIFY VERTICAL & HORIZONTAL ALIGNMENT.

* PERMITTEE WILL ENSURE THAT ALL LOCATES HAVE BEEN PERFORMED PRIOR TO SCHEDULING OF ANY BORING ACTIVITIES. THIS SHALL 

EMAIL ATTACHED PRIOR TO ANY COMMENCEMENT OF PERMITTED WORK.

PROOF OF A PROPER STATE CONTRACTOR'S LICENSE, CERTIFICATE OF LIABILITY INSURANCE AND MOT CERT W/ 24/7 CONTACT # AND 

* CONTRACTORS PERFORMING DIRECTIONAL DRILLING AND/OR JACK AND BORE ACTIVITIES SHALL PROVIDE THE FDOT (PERMITS OFFICE) 

SECTION 555 OR 556, WHICHEVER IS APPLICABLE.

THE BORING ACTIVITIES, PERMITTEE SHALL PROVIDE ALL DOCUMENTATION TO BE IN ACCORDANCE WITH FDOT STANDARD SPECIFICATIONS, 

* PERMITTEE'S REPRESENTATIVE & AN F.D.O.T. INSPECTOR MUST BE ON SITE DURING ALL BORING ACTIVITIES.  UPON COMPLETION OF 

APPROVED BY THE OPERATIONS ENGINEER, OR DESIGNEE. MOT SHALL BE PICKED UP BY 4:00 PM AND NOT START BEFORE 9:00 AM.

* RESTRICTED HOURS OF OPERATION FOR LANE CLOSURES WILL BE FROM 9:00AM TO 4:00 PM, (MONDAY-FRIDAY), UNLESS OTHERWISE 

STOCKPILED IN THOSE AREAS AS DIRECTED BY THE DOT, INCLUDING ASPHALT MILLINGS.

CONTRACTOR, AT THEIR COST & EXPENSE FROM THE SITE TO THE PALM BEACH OPERATIONS CENTER, 7900 W FOREST HILL BLVD OR 

DEPARTMENT UNTIL A FINAL ACCEPTANCE OF THE PERMITTED PROJECT IS FULFILLED.  EXCAVATED MATERIALS SHALL BE HAULED BY THE 

* OWNERSHIP OF ALL SUITABLE EXCAVATED MATERIALS WITHIN THE FDOT R/W, AS DETERMINED BY THE FDOT, SHALL REMAIN IN THE 

GIVEN BY THE LOCAL RESIDENT OPERATIONS ENGINEER.

TYPE SHALL BE IN ACCORDANCE WITH THE F.D.O.T.’S FRICTION COURSE POLICY, LATEST EDITION, EXCEPT WHERE PERMISSION IS 
* PERMITTEE SHALL MILL (MIN DEPTH OF 1 5/8”) AND RESURFACE THE AFFECTED LANES AS DIRECTED. THE REPLACEMENT PAVEMENT 

EDITION.  ALL DISTURBED AREAS WILL BE SODDED WITHIN ONE (1) WEEK OF INSTALLATION OF SAID PERMITTED WORK.

SECTIONS 162, 981, 982, 983, 987 OF THE FDOT'S STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION, LATEST 

* SODDED AREAS WILL BE IN ACCORDANCE WITH FDOT STANDARD PLANS FOR ROAD AND BRIDGE CONSTRUCTION INDEX 570-010 AND 

522-001.

* REMOVAL/INSTALLATION OF SIDEWALK WILL BE IN ACCORDANCE WITH STANDARD PLANS FOR ROAD AND BRIDGE CONSTRUCTION INDEX 

VERTICAL BY 12” HORIZONTAL.
* PERMITTEE SHALL “STEP CUT” BOTH THE BASE ROCK AND THE STRUCTURAL ASPHALT. “STEP CUT”FOR BASE ROCK SHALL BE 8” 

(I.E. OFFSETS FROM HAZARDS, END TREATMENTS, MOWING STRIP, ETC.).

* PERMITTEE WILL INSTALL GUARDRAIL IN ACCORDANCE WITH STANDARD PLANS FOR ROAD AND BRIDGE CONSTRUCTION INDEX 536-001 

CONSTRUCTION TO THE FDOT PALM BEACH OPERATIONS CENTER PRIOR TO OBTAINING FINAL ACCEPTANCE BY THE DEPARTMENT.

* PERMITTEE WILL BE REQUIRED TO DELIVER ALL SALVAGEABLE GUARDRAIL AND APPURTENANCES REMOVED, WITHIN THE LIMITS OF 

LEGALLY RESPONSIBLE PERSON FROM THE PRODUCER AND IS PROVIDED ON THE PRODUCER’S LETTERHEAD.
CLASS I CONCRETE, ETC. PRIOR TO FINAL ACCEPTANCE BY F.D.O.T. THE CERTIFICATION MUST BEAR THE ORIGINAL SIGNATURE OF A 

* PERMITTEE WILL PROVIDE THE PRODUCER’S CERTIFICATION FOR THE PRECAST COLLAR, SUPPORT SLAB, INLET GRATING, PIPE AND 

SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION (CURRENT EDITION).

SHALL CERTIFY THE CONCRETE WAS BATCHED, DELIVERED AND PLACED IN ACCORDANCE WITH SECTION 347 OF THE FDOT STANDARD 

SIDEWALK, CURB & GUTTER, DITCH PAVEMENT AND TRAFFIC SEPARATOR) PRIOR TO FINAL ACCEPTANCE BY FDOT. THE DELIVERY TICKET 

* PERMITTEE SHALL PROVIDE THE PRODUCER’S CERTIFICATION (DELIVERY TICKET) FOR THE NS CONCRETE-2500 PSI (USED FOR 
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Feet
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N

¡ CONST. BENOIST FARMS ROAD

£ SURVEY BENOIST FARMS ROAD

EXIST. R/W

EXIST. R/W

¡ CONST. BENOIST FARMS ROAD

STA. 111+68.00

BEGIN MILLING AND RESURFACING

BEGIN CONSTRUCTION

BEGIN PROJECT

34.44' (LT)

+68.00

50.32' (LT)

+68.00

39.39' (LT)

+09.76

6" STL. GM (FPU)

6" STL. GM (FPU)

FOC (BURIED) (ATT)

2" CU (BURIED) (ATT)

15' LANDSCAPE BUFFER

12' UTILITY EASEMENT

5' LIMITED ACCESS EASEMENT

L.W.D.D. E-2 CANAL
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64.14' (LT)

+73.00

MILLING & RESURFACING

E= 925843.74

N= 853056.85
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BENOIST FARMS ROAD
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EXIST. R/W

OE (22.9 KV) (FPL)

                     S.F.W.M.D. CANAL EASEMENT
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W. LINE TRACT 43, BLOCK 6

& RESURFACING

LIMITS OF MILLING 

 

EXIST. 18" CMP

39.40' LT

STA. 113+73.00

END MILLING AND RESURF.

XX EXISTING DRAINAGE

E=925777.22
N=853259.98
¡ STA. 113+72.15, 63.05' LT
£ STA. 13+72.15, 68.05' LT
EL.=20.49' (NAVD88)
SET MAG NAIL & DISC, #LB7924
BENCHMARK #1

¢

STA. 113+73.00

BEGIN BRIDGE SLAB

SHALL BE USED TO REMOVE EXISTING STRIPING.

THE BEGIN/END BRIDGE SLABS, THEN WATERBLASTING

IF TEMPORARY STRIPING IS NEEDED BETWEEN

NOTE:

POT STA. 110+00.00

110 111 112 113 114 115
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EXIST. PGL

BFO CABLE (PBC ITS)

BFO CABLE (PBC ISS)

BFO CABLE (PBC ITS)

2" CU (BURIED) (ATT)

2" CU (BURIED) (ATT)
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¡ CONST. EXIST. GROUND

EL. 21.44
STA. 117+60.00
BEGIN PGL
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S-04

S-02

CONST. 18" PIPE

CONST. 18" F.D.

EL. 15.00

EL. 14.00

EL. 14.00

CONST. 18" PIPE

FULL RECONSTRUCTIONMILLING & RESURFACING

EL. 14.00

E=925805.18

N=853760.92

¡ STA. 118+72.50, 26.58' LT

£ STA. 18+72.50, 31.58' LT

EL.=19.53' (NAVD88)

FND MAG NAIL & DISC

BENCHMARK #2

E=925942.60

N=853825.78

¡ STA. 119+35.05, 111.92' RT

£ STA. 19+35.05, 106.92' RT

EL.=18.70' (NAVD88)

SET 60D NAIL

BENCHMARK #10

FROM 0.005 TO 0.02 & 0.03 
TRANSITION ALL SB/NB LANES
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10 40

Feet

0

CABLE (AERIAL) (COMCAST)

OE (22.9 KV) (FPL)

OE (22.9 KV) (FPL)

OE (22.9 KV) (FPL)

OE (22.9 KV) (FPL)

FOC (BURIED) (ATT)

2" CU (BURIED) (ATT)

FOC (BURIED) (ATT)

2" CU (BURIED) (ATT)

2" CU (BURIED) (ATT)

FOC (AERIAL) (ATT)

2" CU (AERIAL) (ATT)

FOC (BURIED) (ATT)

FOC (BURIED) (FIBERNET)

6" STL. GM (FPU)

6" STL. GM (FPU)

OE (22.9 KV) (FPL)

FOC (BURIED) (PBC-TRAFFIC)

(PBC-TRAFFIC)

FOC (BURIED) 

(PBC-TRAFFIC)

FOC (BURIED) 

(PBC-TRAFFIC)

FOC (BURIED) 

14

13

EXIST. R/W

EXIST. R/W

5
'

5
'

BOX CULVERT

DOUBLE 12' X 8'

3'R

6' CONC. S/W

AND GUTTER

TYPE F CURB 

MISC. ASPHALT

CR-G

CR-A

CR-C

CR-C

CR-G

CR-C

20.18' (LT)

+95.49

26.18' (LT)

+95.70

84.32' (LT)

+15.82

(TO BE REMOVED)

EXIST. GUARDRAIL

6
'

WAWA DEVELOPMENT

(MODIFIED)

AND GUTTER

TYPE F CURB 

112.57' (LT)

+97.04

65.46' (LT)

+95.93

DEVELOPMENT

SOUTHERN STATION

3
0
'
R

3
0
'R

3
2
'R

22.50' (RT)

+45.62

6' CONC. S/W

(COMCAST)

CABLE (AERIAL) 

22.50' (RT)

+41.63

4
5
'R

5
'

PGL

FDOT INDEX 536-001

PROP. GUARDRAIL

FDOT INDEX 536-001

PROP. GUARDRAIL

S-1

S-2

S-3

S-4

S-5
S-6

OF 18" PIPE

CONST. 67 LF

OF 18" F.D.

CONST. 73 LF

OF 18" F.D.

CONST. 75 LF

OF 18" PIPE

CONST. 111 LF

OF 18" F.D.

CONST. 173 LF

4
5
'R

T.C.E #300

119+74.81 (43.58' RT)

APPROACH ASSEMBLY (CRT)

END GUARDRAIL

OF 18" PIPE

CONST. 96 LF

3
2
'
R

(WIDTH VARIES)

CONC. S/W

107.58' (LT)

+93.39
124.64' (LT)

+98.11

62.17' (LT)

+09.47

64.70' (RT)

+65.77
64.52' (RT)

+61.71

OF 12" PIPE

CONST. 33 LF

WALL TO REMAIN

EXIST. BARRIER 

BENCHMARK #2
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119+79.61 (43.80' RT)

END TYPE F C&G

120+12.43 (43.58' RT)

APPROACH ASSEMBLY (CRT)

BEGIN GUARDRAIL

116+04.13 (66.96' LT)

BEGIN TYPE F C&G

110.05' (LT)
+75.39

85.05' (LT)
+50.38

117+42.02 (68.13' RT)

MATCH EXIST.

BEGIN DROP CURB

117+55.86 (68.75' RT)

MATCH EXIST. C&G

BEGIN TYPE F C&G

120+07.57 (43.80' RT)

BEGIN TYPE F C&G

119+64.15 (32.15' RT)

APPROACH ASSEMBLY (CRT)

BEGIN GUARDRAIL

END SPECIAL GUARDRAIL POST

120+23.10 (32.15' RT)

APPROACH ASSEMBLY (CRT)

END GUARDRAIL

GUARDRAIL POST

BEGIN SPECIAL 

85.14' (LT)
+43.78

87.00' (LT)
+00.00

85.12' (LT)
+00.00

(PBC-TRAFFIC)

FOC (BURIED) 

45'R

ENGRAVE CURB FACE

ENGRAVE CURB FACE

28.00' (RT)
+55.63

118+12.00 (22.50' RT)

GUARDRAIL POST

BEGIN SPECIAL 

21.00' (RT)
+01.02

28.00' (RT)

+93.83
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RESURFACING

MILLING & 
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EXIST. L.W.D.D. R/W 133' RT

E=925756.14

N=853587.57

EL. 21.47

80.40' (LT)

+74.89

EL. 21.45

86.00' (LT)

+66.63

(FDOT STANDARD PLANS INDEX 436-001)

CONST. 10 LF OF TRENCH DRAIN (TYPE I) 

STA. 117+45.20

END MILLING AND RESURFACING

BEGIN RECONSTRUCTION

117+64.83 (69.24' RT)

MATCH EXIST. GUARDRAIL

BEGIN PROP. GUARDRAIL

55.91' (RT)
+65.44

XX EXISTING DRAINAGE

S-XX PROPOSED DRAINAGE

21.00' (RT)

+50.49

21.00' (RT)

+36.70

65.74' (LT)

+66.96

ENGRAVE CURB FACE

20'R

3
5
'
R

92.20' (LT)
+37.04

125.12' (LT)

+05.61

117+50.87 (122.26' LT)

MATCH EXIST. C&G

BEGIN TYPE F C&G

(SEE SPECIAL PROFILE SHEET)

¡ CONST. BENOIST FARMS ROAD

117+50.00, 76.82' LT

BEGIN PGL LT.

522-003 AND 711-001 (LATEST EDITION).  CR-G, CR-C, & CR-A.
COMPLIANT WITH STANDARD PLANS INDEX 522-001, 522-002, 
CURB RAMP W/ DETECTABLE WARNINGS AND CROSSWALK WILL BE 

STA. 116+04.41

END BRIDGE SLAB

E= 925836.38

N= 853489.23
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60

BY OTHERS)

(TO BE REMOVED

EXIST. 18" RCP

(TO BE REMOVED BY OTHERS)

EXIST. INLET
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POT STA. 116+00.32

117 118 119 120

116+00 117+00 118+00 119+00 120+008
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1" = 4' VERT.

SCALE RATIO: 1" = 40' HORZ.
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¡ CONST. BENOIST FARMS ROAD

£ SURVEY BENOIST FARMS ROAD BENOIST FARMS ROAD

EXIST. R/W

EXIST. R/W

L.W.D.D. E-2 CANAL

EXIST. R/W

N

10 40

Feet

0

CABLE (AERIAL) (COMCAST)

OE (22.9 KV) (FPL)

OE (22.9 KV) (FPL)

FOC (AERIAL) (ATT)

1" CU (AERIAL) (ATT)

FOC (AERIAL) (ATT)

1" CU (AERIAL) (ATT)

2" CU (AERIAL) (ATT)

2" CU (BURIED) (ATT)

6" STL. GM (FPU)OE (22.9 KV) (FPL)

12" DIP WM (PBC)

EXIST. R/W

15

16

17

18

19

20

21

EXIST. R/W

8" DIP FM (PBC)

8" DIP FM (PBC)
5
'

EXIST. 18" RCP

LKQ PICK YOUR PART
¢

CR-G

6' CONC. S/W

6' CONC. S/W

30'R

3'
R

AND GUTTER

TYPE F CURB 

AND GUTTER

TYPE F CURB 

MISC. ASPHALT

MISC. ASPHALT

CR-G

CR-G

CR-G

CR-C

22.00' (LT)

+79.97

16.00' (LT)

+80.62

22.00' (LT)

+09.40

16.00' (LT)

+09.40

21.00' (RT)

+41.20

28.00' (RT)
+20.44

(TO BE REMOVED)

EXIST. GUARDRAIL

6
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2
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E
W

A
Y
 
C

L

11.00' (LT)

+30.00

3
2
'
R 3

2
'
R

62.00' (LT)

+20.41

UTILITY EASEMENT

5' LIMITED ACCESS EASEMENT/

10' UTILITY EASEMENT

20' UTILITY EASEMENT

10' UTILITY EASEMENT

69.50' (LT)

+20.40

32.04' (LT)

+90.53

42.16' (LT)

+82.25
34.21' (LT)

+27.85
33.94' (LT)

+47.84

17.78' (LT)

+27.63

17.75' (LT)

+47.63

20' UTILITY EASEMENT

123+11.20 (50.55' RT)

BEGIN TYPE F C&G

1
5
" 

C
M

P

E
X
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S

T
. 

5
'

PGL

17.83' (LT)

+19.81

17.87' (LT)

+02.13

FDOT INDEX 536-001

PROP. GUARDRAIL
FDOT INDEX 536-001

PROP. GUARDRAIL

S-8

S-10

S-11 S-12

S-13

48.00' (LT)

+85.58

28.00' (RT)
+90.44 OF 18" F.D.

CONST. 135 LF

OF 18" PIPE
CONST. 137 LF

OF 18" PIPE
CONST. 137 LF

OF 18" F.D.
CONST. 285 LF

(TO BE REMOVED)

EXIST. 18" RCP

(TO BE REMOVED)

EXIST. ENDWALL

T.C.E #301

T.C.E #302

123+16.84 (43.58' RT)

APPROACH ASSEMBLY (CRT)

BEGIN GUARDRAIL

18" F.D.

CONST.

OF 18" PIPE
CONST. 77 LF

21.00' (RT)

+69.23

30'R30
'R

1
8
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R
C

P

E
X
I
S

T
. 

FM (PBC)

8" DIP 

(FPL)

OE (22.9 KV) 

S-15

S-14

S-16

3
0
'R

OF 24" PIPE
CONST. 70 LF

S-7

S-9

1
2
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+
0
5
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1

D
R
I
V

E
W

A
Y
 
C

L

62.00' (LT)

+91.82

125+20.00 (22.50' RT)

GUARDRAIL POST

END SPECIAL 

122+99.23 (50.55' RT)

END TYPE F C&G

122+99.23 (50.90' RT)

APPROACH ASSEMBLY (CRT)

END GUARDRAIL

122+60.00 (25.00' RT)

RELOCATE MAILBOX TO

1
2
1

+
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D
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E
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L
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E
X
I
S
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L
L
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R

O
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D

83.63' (LT)

+25.97

122+82.93 (32.15' RT)

APPROACH ASSEMBLY (CRT)

BEGIN GUARDRAIL

END SPECIAL GUARDRAIL POST

123+27.68 (31.97' RT)

APPROACH ASSEMBLY (CRT)

END GUARDRAIL

BEGIN SPECIAL GUARDRAIL POST

81.00' (LT)

+06.55

62.00' (LT)

+06.55
62.00' (LT)
+60.43

53.00' (LT)

+55.96

BENCHMARK #3
5.00' (LT)

+30.64

3
0
'
R

E=925763.73

N=854010.72

67.00' (LT)
+69.58

OF 18" PIPE
CONST. 80 LF 

REMOVED)

(TO BE 

MANHOLE

EXIST. 

OF 18" PIPE

CONST. 4 LF 
46.97' (LT)
+20.21

36.97' (LT)
+20.08

PGL LT

1
0
5
' 

L
W

D
D
 
R
/

W

OF 24" RCP
CONST. 30 LF

OF 24" RCP
CONST. 25 LF

EXIST. L.W.D.D. R/W 133' RT

1
2
4

+
5
6
.8

0

D
R
I
V

E
W
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Y
 
C

L

69.00' (LT)
+38.13

73.00' (LT)
+38.13

62.00' (LT)
+74.39

2
5
'
R

2
0
'
R

53.00' (LT)

+25.88

48.00' (LT)

+92.59

73.00' (LT)
+74.39

TO BE REMOVED

EXIST. PIPE 

KENDALL INDUSTRIES
124+45.88 (73.00' LT)

MATCH EXIST. CURB

END TYPE F C&G

124+67.59 (73.00' LT)

MATCH EXIST. CURB

BEGIN TYPE F C&G

126+15.58 (78.14' LT)

MATCH EXIST. CURB

END TYPE F C&G

XX EXISTING DRAINAGE

S-XX PROPOSED DRAINAGE

120+98.01 (95.63' LT)

END TYPE F C&G

69.00' (LT)
+53.43

87.03' (LT)
+35.40

66.97' (LT)
+20.48

92.47' (LT)
+34.16

91.17' (LT)
+45.40

121+26.22 (95.63' LT)

BEGIN TYPE F C&G

(SEE SPECIAL PROFILE SHEET)

¡ CONST. BENOIST FARMS ROAD

121+00.00, 64.58' LT

END PGL LT.

121 122 123 124 125 126

EXIST. PGL

12" DIP WM (PBC)

6" STL. GM (FPU)

2" CU (BURIED) (ATT)

EL. = 7.34'

EXIST. 18" RCP

1
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. 

P
G

L
)

PROP. PGL
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¡ CONST. EXIST. GROUND

FROM (+) 0.02 TO (-) 0.02 
TRANSITION NB AUX. LEFT TURN LANE

1
2
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+
2
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0
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+
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0
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0

1
8
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(E
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T
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)

S-08

S-10 S-13

CONST. 18" F.D.

CONST. 18" PIPE

CONST. 18" F.D.

EL. 13.90

EL. 13.70
EL. 13.80

EL. 13.80 EL. 13.90

EL. 13.20

2" CU (BURIED) (ATT)

18" F.D.

CONST. 

EL. 7.00'

CONST. 24" PIPE

S-16

EL. = 10.10'

EXIST. 18" RCP

CONST. 18" PIPE

E=925812.88

N=854031.81

¡ STA. 121+43.21, 14.28' LT

£ STA. 21+43.21, 19.28' LT

EL.=17.90' (NAVD88)

SET NAIL & DISC, #LB7924

BENCHMARK #3

EL. 8.00'

CONST. 24" PIPE

EL. 7.20'

CONST. 18" PIPE

6" STL. GM (FPU)

8" DIP FM (PBC)
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 PLAN AND PROFILE SHEET (2) 

1" = 4' VERT.

SCALE RATIO: 1" = 40' HORZ.
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EXIST. PGL

PROP. PGL
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)
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)

2" CU (BURIED) (ATT)

12" DIP WM (PBC) 6" STL. GM (FPU)

8" DIP FM (PBC)
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¡ CONST. EXIST. GROUND

1
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)

EL. 13.40

CONST. 18" F.D.

CONST. 18" PIPE

EL. 13.30 EL. 13.30
EL. 13.40

CONST. 18" PIPE

S-17
S-18

FROM (-) 0.02 TO (-) 0.03
TRANSITION NB AUX. LEFT TURN LANE & BUFFER

FROM (-) 0.03 TO (+) 0.02 
TRANSITION NB OUTSIDE LANE & SHOULDER  

FROM (-) 0.02 TO (+) 0.02 
TRANSITION INSIDE NB LANE

E=925785.41

N=854600.86

¡ STA. 127+12.65, 32.07' LT

£ STA. 27+12.65, 37.07' LT

EL.=17.11' (NAVD88)

SET IRON ROD & CAP, #LB7924

BENCHMARK #4

E=925912.51

N=854684.63

¡ STA. 127+94.26, 96.44' RT

£ STA. 27+94.26, 91.44' RT

EL.=15.94' (NAVD88)

SET 60D NAIL

BENCHMARK #11

8" DIP FM (PBC)
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£ SURVEY BENOIST FARMS ROAD

EXIST. R/W

6' CONC. S/W

6' CONC. S/W

EXIST. R/W

BENOIST FARMS ROAD

L.W.D.D. E-2 CANAL

DRAINAGE SWALE

¡ CONST. BENOIST FARMS ROAD

DRIVEWAY

LKQ ASPHALT

N

10 40

Feet

0

MISC. ASPHALT

(TO BE REMOVED)

EXIST. GUARDRAIL

DRIVEWAY

ASPHALT

LKQ

6" STL. GM (FPU)

4" STL. GM (FPU)

6" STL. GM (FPU)1" CU (BURIED) (ATT)

1" CU (BURIED) (ATT)

FOC (AERIAL) (ATT)

FOC (AERIAL) (ATT)

1" CU (AERIAL) (ATT)

2" CU (BURIED) (ATT)

2" CU (AERIAL) (ATT)

CABLE (AERIAL) (COMCAST) OE (22.9 KV) (FPL)

OE (22.9 KV) (FPL)

12" DIP WM (PBC)

5' LIMITED ACCESS EASEMENT

7.5' UTILITY EASEMENT

AND GUTTER

TYPE F CURB 

8" DIP FM (PBC)

CR-G
CR-G

CR-G

CR-G
CR-G

10' EASEMENT

LKQ PICK YOUR PART

3
0
'R

3
0
'R

3
0
'RAND GUTTER

TYPE F CURB 47.44' (LT)

+67.45

38.15' (LT)

+57.95

32.00' (LT)

+90.21

128+92.50 (22.50' RT)

TRANSITION TO TYPE F C&G (MOD.)

END TYPE F C&G

1
2
9

+
1
7
.7

2

D
R
I
V

E
W

A
Y
 
C

L

1
3
1

+
4
8
.3

8

D
R
I
V

E
W

A
Y
 
C

L
5
'

PGL

FDOT INDEX 536-001

PROP. GUARDRAIL

71.91' (LT)

+41.89

7'R

64.83' (LT)
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R

67.93' (LT)

+28.91

OF 18" PIPE
CONST. 51 LF

T.C.E #302

T.C.E #302

S-17
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EXIST. R/W

EXIST. R/W

EXIST. R/W

DRAINAGE SWALE DRAINAGE SWALE

BENOIST FARMS ROAD

TYPE F CURB AND GUTTER

AND GUTTER

TYPE F CURB 

¡ CONST. BENOIST FARMS ROAD

EXIST. R/W

DRIVEWAY

GRAVEL

STEEL

CORAL

MAKO HOSE & RUBBER CORAL STEEL & SUPPLY
10 40

Feet

0

N
EXIST. R/W

¢¢

MISC. ASPHALT

EXIST. L.W.D.D. R/W

AND GUTTER (MOD.)

TYPE F CURB 

(TO BE REMOVED)

EXIST. GUARDRAIL

6" STL. GM (FPU)

6" STL. GM (FPU)

FOC (AERIAL) (ATT)

2" CU (AERIAL) (ATT)

2" CU (BURIED) (ATT)

OE (22.9 KV) (FPL)

OE (22.9 KV) (FPL)

OE (22.9 KV) (FPL)

8" DIP FM (PBC)

8" DIP FM (PBC)

8" DIP FM (PBC)

12" DIP WM (PBC)
12" DIP WM (PBC)

12" DIP WM (PBC)

12" DIP WM (PBC)

5' LIMITED ACCESS EASEMENT

12' UTILITY EASEMENT
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51.00' (LT)

+96.03

52.00' (LT)
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FDOT INDEX 536-001

PROP. GUARDRAIL

OF 18" PIPE
CONST. 52 LF

OF 18" PIPE
CONST. 54 LF

P.E. #203
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P.E. #203

51.00' (LT)
+21.17

52.00' (LT)
+21.66
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R/W ACQUISITION 

SWALE

DRAINAGE 

147+94.16 (62.00' LT)

END TYPE F C&G

148+21.17 (62.00' LT)

BEGIN TYPE F C&G
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S-39

S-41

S-42
S-43
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21.00' (LT)
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145+23.04 (62.00' LT)

BEGIN TYPE F C&G

146+43.75 (22.77' RT)

GUARDRAIL POST

BEGIN SPECIAL 

146+56.25 (22.77' RT)

GUARDRAIL POST

END SPECIAL 

XX EXISTING DRAINAGE

S-XX PROPOSED DRAINAGE

(SEE DRAINAGE STRUCTURE SHEETS)

CONC. DITCH PAVEMENT

PI  STA. 147+91.71144 145 146 147 148

144+00 145+00 146+00 147+00 148+008

10

12

14

16

18

20

22

8

10

12

14

16

18

20

22

1" = 4' VERT.

SCALE RATIO: 1" = 40' HORZ.

                                                         PLAN AND PROFILE SHEET (6)  
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EXIST. PGL

PROP. PGL

18
.0

6
 
(
P

R
O

P
. 

P
G

L
)

17
.6

0
 
(
P

R
O

P
. 

P
G

L
)

6" STL. GM (FPU)

CABLE (BURIED) (COMCAST)

8" DIP FM (PBC)

12" DIP WM (PBC)

6" STL. GM (FPU)

¡ CONST. EXIST. GROUND
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S-49

CONST. 18" F.D.

EL. 8.30

E=925752.06

N=857009.33

¡ STA. 151+21.33, 24.57' LT

£ STA. 51+21.33, 29.57' LT

EL.=17.38' (NAVD88)

SET IRON ROD & CAP, #LB7924

BENCHMARK #8

E=925878.38

N=856869.71

¡ STA. 149+79.58, 99.41' RT

£ STA. 49+79.58, 94.41' RT

EL.=13.60' (NAVD88)

SET 60D NAIL

BENCHMARK #15
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N=857053.36
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6' CONC. S/W

L.W.D.D. E-2 CANAL

£ SURVEY BENOIST FARMS ROAD

EXIST. R/W

EXIST. R/W

DRAINAGE SWALE
DRAINAGE SWALE

BENOIST FARMS ROAD

EXIST. R/W

¡ CONST. BENOIST FARMS ROAD

DRIVEWAY

ASPHALT

CRETE

CAST-

DRIVEWAY

ASPHALT

TRAILER

DOERR'S

CAST-CRETE
DOERR'S TRAILER RENTALS

N

10 40

Feet

0

BRIDGE

CONCRETE

EXIST.

MISC. ASPHALT

AND GUTTER (MOD.)

TYPE F CURB 

(TO BE REMOVED)

EXIST. GUARDRAIL

SWALE

DRAINAGE

(TO BE REMOVED)

EXIST. GUARDRAIL
TYPE F CURB AND GUTTER

TYPE F CURB AND GUTTER

AND GUTTER

TYPE F CURB

6" STL. GM (FPU) 1" CU (AERIAL) (ATT)

2" CU (AERIAL) (ATT)

CABLE (BURIED) (COMCAST)

OE (22.9 KV) (FPL)

8" DIP FM (PBC)

12" DIP WM (PBC)
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FDOT INDEX 

OPEN FLUME PER 

520-010

FDOT INDEX 

OPEN FLUME PER 

520-010

FDOT INDEX 

OPEN FLUME PER 

151+88.71 (62.00' LT)

END TYPE F C&G

3
4
'

1
0
'

#103

R/W ACQUISITION 
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1" = 4' VERT.

SCALE RATIO: 1" = 40' HORZ.
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EXIST. PGL

PROP. PGL
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CABLE (BURIED) (COMCAST)

6" STL. GM (FPU)
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12" DIP WM (PBC)

6" STL. GM (FPU)
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¡ STA. 157+26.13, 40.40' RT
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SET IRON ROD & CAP, #LB7924
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6' CONC. S/W

£ SURVEY BENOIST FARMS ROAD

6' CONC. S/W

DRAINAGE EASEMENT

EXIST. R/W

BENOIST FARMS ROAD

AND GUTTER

TYPE F CURB

EXIST. R/W

L.W.D.D. E-2 CANAL

¡ CONST. BENOIST FARMS ROAD

EXIST. R/W

EXIST. L.W.D.D. R/W

BELVEDERE BUSINESS PARK
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Feet

0

CURVE DATA C1

PI STA. = 57+74.30

T       = 347.09

L       = 688.51

R       = 2,200.00

PC STA. = 54+27.21

PT STA. = 61+15.72
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CURVE C1
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AND GUTTER (MOD.)

TYPE F CURB 

(TO BE REMOVED)

EXIST. GUARDRAIL

EXIST. 30" CMP

EXIST. 18" RCP

EXIST. 8" HDPE

6" STL. GM (FPU)

1" CU (AERIAL) (ATT)
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OE (22.9 KV) (FPL)
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OE (22.9 KV) (FPL)

OE (22.9 KV) (FPL)

12" DIP WM (PBC)

8" DIP FM (PBC)
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12' DRAINAGE EASEMENT

10' UTILITY EASEMENT

20' WATER & SEWER EASEMENT
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EXIST. 
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TRANSITION TO STD. TYPE F C&G

END TYPE F C&G (MOD.)
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CURVE DATA CL_CONST1

PI STA. = 157+73.11

T       = 304.65
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R       = 1,931.00

PC STA. = 154+68.46

PT STA. = 160+72.78
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EXIST. 12" CMP
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154+36.87 (26.36' RT)

APPROACH ASSEMBLY (CRT)

END GUARDRAIL

154+24.13 (37.49' RT)

APPROACH ASSEMBLY (CRT)

BEGIN GUARDRAIL

DRIVEWAY

ASPHALT

CHEVRON

6
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PGL

FDOT INDEX 536-001

PROP. GUARDRAIL

40

OF 18" PIPE
CONST. 165 LF

OF 18" PIPE

CONST. 152 LF

AND GUTTER

TYPE F CURB 

OF 30" PIPE

CONST. 4 LF

OF 30" PIPE

CONST. 4 LF

T.C.E #305

T.C.E #304

40.49' (LT)

+81.66
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BEGIN TYPE F C&G
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OF 18" PIPE
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MATCH EXIST. CURB
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BEGIN TYPE F C&G
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DITCH PAVEMENT HAS BEEN INCLUDED IN THE SUMMARY OF DRAINAGE STRUCTURES SHEETS.
IS TO BE PAID FOR UNDER THE ASSOCIATED CLOSED FLUME. THE REQUIRED AMOUNT OF CONCRETE
THE PROPOSED CONCRETE DITCH PAVEMENT ASSOCIATED WITH THE PROPOSED CLOSED FLUMES6.

GRAPHICAL PURPOSES ONLY. CONSTRUCT THE PAVEMENT PER THE DRAINAGE STRUCTURE DETAILS.
THE CONCRETE DITCH PAVEMENT DETAILED IN THE ROADWAY PLAN SHEETS IS INCLUDED FOR 5.

CONDITIONS.
PLANS WERE INTERPOLATED FROM THE CURRENT SURVEY AND MAY NOT EXACTLY MATCH FIELD
CONNECTIONS TO EXISTING PIPE SHALL MATCH EXISTING GRADE. FLOWLINE CALLOUTS IN THE4.

THE REQUIRED LENGTH PER PHASE, TEMPORARY PLUGGING THE PIPE UNTIL THE NEXT PHASE.
SOME OF THE DRAINAGE STRUCTURES MAY NEED TO BE CONSTRUCTED IN PHASES. CONSTRUCT3.

DRAINAGE STRUCTURES TO ACCOMMODATE FIELD CONDITIONS.
DRAINAGE STRUCTURES AND PIPES PRIOR TO ORDERING, CASTING, OR PLACING PROPOSED
THE CONTRACTOR IS TO FIELD VERIFY THE LOCATIONS AND ELEVATIONS OF ALL EXISTING2.

NECESSARY IN STABILIZATION OPERATIONS AT THESE LOCATIONS.
EXTEND INTO THE STABILIZED PORTION OF THE ROADBED AND EXTREME CAUTION WILL BE 
SPECIAL ATTENTION IS DIRECTED TO THE FACT THAT PORTIONS OF SOME DRAINAGE STRUCTURES1.
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A-A SECTION VIEW

CONTROL STRUCTURE S-8

3-0" 4'-0"

6"6"

18" F.D.

18" F.D.

18" PIPE

24" PIPE

A
A

3-0"

(STA./OFF. LOCATION)

TOP EL.

BOTTOM EL.

8" WALL

WEIR EL.

8
" 

S
L

A
B

5
'

    DRAINAGE DETAILS    
NTS

B-B SECTION VIEW

CONTROL STRUCTURE S-15

3
-
0
"

6"

24" PIPE

(STA./OFF. LOCATION)

EOP EL.

BOTTOM EL.

8" WALL

WEIR EL.

8
" 

S
L

A
B

5'

J-5 INLET (INDEX 425-021)
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-
0
"
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'

B

B

PAVEMENT

24" PIPE

CONTROL STRUCTURE DETAIL

NTS

8"

8"

8"

8"

11.0'

8"
8"

8"

8"

P-5 TOP OVER UPSTREAM END

P-5 TOP OVER UPSTREAM END

TYPE 7 MH (INDEX 425-001, 425-010)

MH TOP OVER DOWNSTREAM END

S-8 S-15

TOP/EOP EL. 19.50 18.47

WEIR EL. 16.20 15.40

N PIPE INVERT 13.70 N/A

S PIPE INVERT 13.90 N/A

E PIPE INVERT 7.00 8.40'

W PIPE INVERT 7.20 8.40

BOTTOM EL. 5.00 6.40
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PIPE DIAMETER D
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DOWN ORIFICE
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C

GRATE ELEVATION

2'-0"

SECTION A-A

CONTROL STRUCTURE DETAIL
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PLAN VIEW

DBI STRUCTURE

MODIFIED TYPE E 

ORIFICE

DOWN 

BLEED 
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'-

6
" A A

V
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E

S

STRUCTURE

MODIFIED DBI 

ONLY USE 1:3 FOR ORIFICE LOCATED BACK OR AHEAD.

FOR SLOPES, SEE DRAINAGE SECTION FOR EACH STRUCTURE.

NOTE:

SWALE BOTTOM

1
:3

1
:3

    DRAINAGE DETAILS    
NTS

4
'-

0
"

8'-0"

NON-SLOTTED PIPE

24" �

SLOTTED PIPE

FILTER FABRIC ENVELOPE

4'

FRENCH DRAIN PER INDEX 443-001
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.

2
'-

0
"

INDEX 443-002

TYPE I SKIMMER

6
"

FLOW

(INDEX 524-001)

FILTER FABRIC

4" CONCRETE W/

(INDEX 524-001)

FILTER FABRIC

4" CONCRETE W/

PIPE GUIDERAIL DETAIL FOR TYPE I CLOSED FLUME INLETS

NTS

SLOPE
CLOSED FLUME INLET

2

1
2

1

9'-0" DOUBLE BARREL

3'-0" SINGLE BARREL

3'-0" 3'-0" 

INDEX 515-070

PIPE GUIDERAIL

B

A

VARIES

PIPE*

SHEETS FOR PIPE ORIENTATION

* SEE DRAINAGE STRUCTURE 

PIPE*

6
'

6
'

PIPE

1:3

STRUCTURE ELEVATIONS TABLE

INVERT VARIES SEE CONTROL 

FLOW

1:3

CONTROL STRUCTURE ELEVATIONS

STRUCTURE #
POINTS

A B C D E

S-26 15.20' 14.50' 12.50' 18" 6.00'

S-28 16.10' 15.45' 13.75' 18" 6.00'

S-39 14.45' 14.35' 12.35' 18" 8.00'

S-50 13.00' 12.20' 11.30' 30" 7.95'

S-58 14.40' 13.00' 11.00' 24" 9.40'
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1:3
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39
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33
10' R

4' R

10' R

4' R

74.50' R

68.50' R

62.50' R

56.50' R

52.50' R

10' R

6' R

10' R

10' R

2' R

2

3

10' R

6' R

10' R

10' R

10' R

10' R

62.50' R

10' R

10' R

10' R

FLAT

1:3

1:3
1:2

1:2 1:2

1:3

40' R

45' R

EL 15

EL 14

EL 13

EL 13

EL 12

EL 11

EL 13EL 14
EL 15

    DRAINAGE DETAILS    
NTS

NTS

DRAINAGE SWALE DETAIL

MES SUMP DETAIL

A

B

ELEVATION

DITCH PAVT.

¡ OF DRIVEWAY

A

B

ELEVATION

DITCH PAVT.

BOTTOM  ELEVATION

PROP. SWALE
BOTTOM ELEVATION

PROP. SWALE

EXIST. R/W LINE

CHEVRON DRAINAGE SWALE CONTOUR DETAILS

POINT STATION OFFSET POINTS STATION OFFSET

1 159+52.17 48' LT 21 160+54.38 40' LT

2 159+52.90 45' LT 22 160+54.38 37' LT

3 159+51.62 42' LT 23 160+54.38 34' LT

4 159+48.98 41' LT 24 160+69.88 61' LT

5 159+52.48 35' LT 25 160+70.49 59' LT

6 159+54.68 37' LT 26 160+73.63 54' LT

7 159+56.13 37' LT 27 160+75.15 53' LT

8 159+56.13 34' LT 28 160+76.51 66' LT

9 159+81.80 50' LT 29 160+82.71 59' LT

10 159+83.08 40' LT 30 160+81.48 68' LT

11 159+92.88 40' LT 31 160+78.16 79' LT

12 159+94.21 40' LT 32 160+78.96 83' LT

13 160+00.28 42' LT 33 160+80.27 86' LT

14 160+00.55 40' LT 34 160+84.65 75' LT

15 160+45.58 53' LT 35 160+84.91 73' LT

16 160+46.16 51' LT 36 160+84.74 81' LT

17 160+47.04 45' LT 37 160+86.99 77' LT

18 160+47.04 43' LT 38 160+87.71 75' LT

19 160+54.38 45' LT 39 160+86.05 84' LT

20 160+54.38 43' LT 40 160+89.89 78' LT

MES SUMP ELEVATIONS

STRUCTURE A B

S-21 14.00 15.10

S-22 14.00 15.00

S-31 14.00 15.60

S-32 14.00 15.70
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NTS

           PREVENTION PLAN

        STORMWATER POLLUTION        

1.0 SITE DESCRIPTION:

1.A. NATURE OF CONSTRUCTION ACTIVITY:

THIS PROJECT, LOCATED IN PALM BEACH COUNTY, INVOLVES THE 

RECONSTRUCTION OF BENOIST FARMS ROAD. THIS INCLUDES WIDENING THE 

ROADWAY TO THREE LANES ALONG THE MAINLINE AND SIX LANES AT THE     

SR 80 INTERSECTION (NORTH APPROACH) WITH CURB AND GUTTER, SIDEWALK 

ON ONE SIDE, AND NEW DRAINAGE INFRASTRUCTURE.  THE PROJECT EXTENDS 

FROM SOUTH OF SOUTHERN BOULEVARD TO BELVEDERE ROAD, A DISTANCE OF 

APPROXIMATELY 0.948 MILES. BENOIST FARMS ROAD IS BOUNDED ALONG IT’S 

EAST SIDE BY A LAKE WORTH DRAINAGE DISTRICT (LWDD) CONVEYANCE CANAL 

(E-2 CANAL), WHICH DRAINS THE IMMEDIATE AREAS AND FLOWS SOUTH TO THE

 SOUTH FLORIDA WATER MANAGEMENT DISTRICT (SFWMD) C-51 CANAL.

1.B. SEQUENCE OF MAJOR SOIL DISTURBING ACTIVITIES:

THE FOLLOWING SEQUENCE OF MAJOR ACTIVITIES SHALL BE FOLLOWED UNLESS 

THE CONTRACTOR CAN PROPOSE AN ALTERNATIVE THAT IS EQUAL TO OR 

EXCEEDS THE EROSION AND SEDIMENT CONTROL PRACTICES DESCRIBED IN 

THIS DOCUMENT, AND IS APPROVED BY THE ENGINEER. THE DETAILED 

SEQUENCE FOR THE ENTIRE PROJECT CAN VARY SIGNIFICANTLY FROM 

CONTRACTOR TO CONTRACTOR. THE CONTRACTOR IS RESPONSIBLE FOR 

PROVIDING A DETAILED SEQUENCE OF CONSTRUCTION FOR ALL CONSTRUCTION 

ACTIVITIES IN THE SECTION 104 EROSION CONTROL PLAN.

1. PLACEMENT OF ALL EROSION CONTROL DEVICES.

2. CLEARING AND GRUBBING, EARTHWORK REQUIRED FOR STORM SEWER 

AND GRADE ADJUSTMENT.

3. STORM  SEWER CONSTRUCTION: ALL STORM SEWER SHALL BE 

CONSTRUCTED IN THE UPSTREAM DIRECTION.

4. EARTHWORK AND CONSTRUCTION ASSOCIATED WITH ROADWAY 

RECONSTRUCTION.

1.C. AREA ESTIMATES:

TOTAL SITE AREA: 9.93 ACRES

TOTAL AREA TO BE DISTURBED: 9.93 ACRES

1.D.  RUNOFF DATA:

RUNOFF COEFFICIENTS:

BEFORE:0.57

DURING:VARIES FROM 0.57 TO 0.72

AFTER: 0.72

SOILS DATA:  THE RESULTS OF THE SOIL BORINGS ALONG THE ROADWAY ARE 

SHOWN IN THE ROADWAY SOIL PROFILE SHEETS. IN GENERAL, THE SOILS ARE 

FINE SANDS.

OUTFALL INFORMATION:

THERE ARE 9 OUTFALLS.

#1 CONTROL STRUCTURE S-8

LOCATION:  LATITUDE 26° 40’ 51” N, LONGITUDE, 80° 10’ 27” W.
EST. DRAINAGE AREA SIZE:  1.73 ACRES

RECEIVING WATER NAME: LWDD E-2 CANAL

#2 CONTROL STRUCTURE S-15

LOCATION:  LATITUDE 26° 40’ 54” N, LONGITUDE, 80° 10’ 27” W.
EST. DRAINAGE AREA SIZE:  1.18 ACRES

RECEIVING WATER NAME: LWDD E-2 CANAL

#3 CONTROL STRUCTURE S-26

LOCATION:  LATITUDE 26° 41’ 3” N, LONGITUDE, 80° 10’ 28” W.
EST. DRAINAGE AREA SIZE:  1.16 ACRES

RECEIVING WATER NAME: LWDD L-4 CANAL

#4 CONTROL STRUCTURE S-28

LOCATION:  LATITUDE 26° 41’ 4” N, LONGITUDE, 80° 10’ 28” W.
EST. DRAINAGE AREA SIZE:  1.55 ACRES

RECEIVING WATER NAME: LWDD L-4 CANAL

#5 MCALLISTER OUTFALL (EXISTING)

LOCATION:  LATITUDE 26° 41’ 12” N, LONGITUDE, 80° 10’ 27” W.
EST. DRAINAGE AREA SIZE:  0.31 ACRES

RECEIVING WATER NAME: LWDD E-2 CANAL

#6 FCW  OUTFALL (EXISTING)

LOCATION:  LATITUDE 26° 41’ 15” N, LONGITUDE, 80° 10’ 27” W.
EST. DRAINAGE AREA SIZE:  0.16 ACRES

RECEIVING WATER NAME: LWDD E-2 CANAL

#7 CONTROL STRUCTURE S-39

LOCATION:  LATITUDE 26° 41’ 16” N, LONGITUDE, 80° 10’ 28” W.
EST. DRAINAGE AREA SIZE:  1.10 ACRES

RECEIVING WATER NAME: LWDD E-2 CANAL

#8 CONTROL STRUCTURE S-50

LOCATION:  LATITUDE 26° 41’ 24” N, LONGITUDE, 80° 10’ 28” W.
EST. DRAINAGE AREA SIZE:  1.19 ACRES

RECEIVING WATER NAME: LWDD E-2 CANAL

#9 CONTROL STRUCTURE S-58

LOCATION:  LATITUDE 26° 41’ 30” N, LONGITUDE, 80° 10’ 27” W.
EST. DRAINAGE AREA SIZE:  1.42 ACRES

RECEIVING WATER NAME: LWDD E-2 CANAL

1.E.  SITE MAP:

THE CONSTRUCTION PLANS ARE BEING USED AS THE SITE MAPS. THE LOCATION

OF THE REQUIRED INFORMATION IS DESCRIBED BELOW.  THE SHEET NUMBERS 

FOR THE PLAN SHEETS REFERENCED ARE IDENTIFIED ON THE KEY SHEET OF 

THESE CONSTRUCTION PLANS.

* DRAINAGE PATTERNS:  

THE DRAINAGE BASIN DIVIDES AND FLOW DIRECTIONS ARE SHOWN ON 

THE DRAINAGE MAPS. 

*APPROXIMATE SLOPES:  

THE SLOPES OF THE SITE CAN BE SEEN IN THE CROSS-SECTION 

SHEETS AND THE PLAN-PROFILE SHEETS.

*AREAS OF SOIL DISTURBANCE:

FOR THE PURPOSE OF THIS PLAN, IT IS REASONABLE TO SAY THAT ALL

AREAS OF THE PROJECT WILL BE DISTURBED DURING SOME PHASE OF 

CONSTRUCTION.

*AREAS NOT TO BE DISTURBED:

ESSENTIALLY THE WHOLE PROJECT WILL BE DISTURBED DURING 

CONSTRUCTION.

*LOCATIONS OF TEMPORARY CONTROLS:

LOCATIONS AND QUANTITIES OF TEMPORARY EROSION AND SEDIMENT 

CONTROL ITEMS ARE PROVIDED IN THE EROSION CONTROL PLAN 

SHEET.

* AREAS TO BE STABILIZED:

TEMPORARY STABILIZATION PRACTICES ARE SHOWN IN THE SAME 

LOCATION AS THE TEMPORARY CONTROLS MENTIONED ABOVE.  

PERMANENT STABILIZATION IS SHOWN ON THE TYPICAL SECTION 

SHEET AND THE PLAN-PROFILE SHEETS.

* SURFACE WATERS: 

L.W.D.D E-2 AND L-4 CANALS AND PROPOSED DRAINAGE DITCHES WITHIN THIS 

PROJECT’S R/W .

* DISCHARGE POINTS TO SURFACE WATERS:

SEE BASIN DESCRIPTIONS IN SECTION 1.D ABOVE.

1.F.  RECEIVING WATERS:

    L.W.D.D. L-4 AND E-2 CANALS

2.0 CONTROLS:

2.A. EROSION AND SEDIMENT CONTROLS:

THE FOLLOWING DISCUSSION DEFINES GENERAL GUIDELINES FOR THE 

SEQUENCE OF CONSTRUCTION AND THE USE OF STABILIZATION STRUCTURAL 

PRACTICES. THE CONTRACTOR IS ALSO RESPONSIBLE FOR DOCUMENTING THIS 

PORTION OF THE SWPPP IN THE SECTION 104 EROSION CONTROL PLAN. AN 

EROSION CONTROL PLAN IS ALSO INCLUDED IN THE ROADWAY PLANS.

1. INSTALL SOIL TRACKING PREVENTION DEVICES (STPDs) AT COMMON 

AREAS WHERE CONSTRUCTION VEHICLES WILL BE ENTERING AND 

EXITING THE CONSTRUCTION SITE.

2. INSTALL STAKED TURBIDITY BARRIER ALONG THE EAST AND WEST 

RIGHT OF WAY LINE. AT NO LOCATION SHOULD BARRIER BE LOCATED 

OUTSIDE THE RIGHT-OF-WAY.

3. PROTECT THE OUTFALL CONTROL STRUCTURE, HEADWALL, AND ALL 

STORM DRAIN INLETS IDENTIFIED IN THE PLANS USING SEDIMENT 

BARRIER.

4. IMMEDIATELY AFTER CONSTRUCTING THE PAVEMENT, STABILIZE THE 

ENTIRE AREA BETWEEN THE EDGE OF PAVEMENT AND THE LIMITS OF 

EARTHWORK.

5. THE CONTRACTOR SHALL HAVE SANDBAGS AVAILABLE AT ALL TIMES   

DURING ALL PIPE CONSTRUCTION TO SUBSTANTIALLY BLOCK RUNOFF  

IN THE TRENCH FROM ENTERING THE PIPE. 

6. INSTALL FLOATING TURBIDITY BARRIER AT POINTS OF OUTFALL INTO 

THE EXISTING CANAL AND MAINTAIN UNTIL ALL UPSTREAM PIPE AND 

STRUCTURES WORK HAS BEEN COMPLETED FOR SYSTEMS CONNECTED 

TO OUTFALLS.

2.A.1 STABILIZATION PRACTICES:

TEMPORARY: 

* ARTIFICIAL COVERINGS IN ACCORDANCE WITH SPECIFICATION SECTION 104.

* TURF AND SOD IN ACCORDANCE WITH SPECIFICATION SECTION 104.

PERMANENT: 

* ASPHALT OR CONCRETE SURFACE, OR SOD IN ACCORDANCE WITH 

SPECIFICATION SECTION 570.

2.A.2 STRUCTURAL PRACTICES:

TEMPORARY: 

* SEDIMENT BARRIERS IN ACCORDANCE WITH THE STATE EROSION AND 

SEDIMENT CONTROL MANUAL AND SPECIFICATION SECTION 104.

* INLET PROTECTION IN ACCORDANCE WITH THE STATE EROSION AND 

SEDIMENT CONTROL MANUAL.

PERMANENT: 

* SOD.
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           PREVENTION PLAN

        STORMWATER POLLUTION        

2.B STORMWATER MANAGEMENT:

2.C OTHER CONTROLS:

2.C.1 WASTE DISPOSAL:

THE CONTRACTOR IS SOLELY RESPONSIBLE FOR DOCUMENTING THIS PORTION 

OF THE SWPPP IN THE SECTION 104 EROSION CONTROL PLAN.

2.C.2 OFF-SITE VEHICLE TRACKING & DUST CONTROL:

SOIL TRACKING PREVENTION DEVICES WILL BE INSTALLED AT ALL LOCATIONS 

WHERE CONSTRUCTION VEHICLES WILL BE CARRYING SOIL AWAY FROM THE 

PROJECT SITE. IN ADDITION, CONSTRUCTION VEHICLES WILL BE REQUIRED TO 

COVER THEIR LOADS TO MINIMIZE LOSS OF LOAD INTO THE AIR. THE 

CONTRACTOR IS ALSO RESPONSIBLE FOR DOCUMENTING THIS PORTION OF THE 

SWPPP IN THE SECTION 104 EROSION CONTROL PLAN.

2.C.3 STATE AND LOCAL REGULATIONS FOR WASTE DISPOSAL, SANITARY 

SEWER, OR SEPTIC TANK REGULATIONS:

IN THE SECTION 104 EROSION CONTROL PLAN, THE CONTRACTOR SHALL 

DESCRIBE THE PROPOSED PROCEDURES TO COMPLY WITH APPLICABLE STATE 

AND LOCAL REGULATIONS FOR WASTE DISPOSAL, AND SANITARY SEWER OR 

SEPTIC SYSTEMS.

2.C.4 FERTILIZERS AND PESTICIDES:

IN THE SEDIMENT AND EROSION CONTROL PLAN, THE CONTRACTOR SHALL 

DESCRIBE THE PROCEDURES FOR APPLYING FERTILIZERS AND PESTICIDES.   

THE PROPOSED PROCEDURES SHALL COMPLY WITH APPLICABLE SUBSECTIONS  

OF SECTION 570 OF THE SPECIFICATIONS.

2.C.5 TOXIC SUBSTANCES:

IN THE SEDIMENT AND EROSION CONTROL PLAN, THE CONTRACTOR SHALL 

PROVIDE A LIST OF TOXIC SUBSTANCES THAT ARE LIKELY TO BE USED ON  

THE JOB AND PROVIDE A PLAN ADDRESSING THE GENERATION, APPLICATION, 

MIGRATION, STORAGE, AND DISPOSAL OF THESE SUBSTANCES.

2.C.6 APPROVED STATE AND LOCAL PLANS AND PERMITS:

SOUTH FLORIDA WATER MANAGEMENT DISTRICT (SFWMD) - ENVIRONMENTAL 

RESOURCE PERMIT # TBD

LAKE WORTH DRAINAGE DISTRICT (LWDD) – DRAINAGE PERMIT # TBD

FLORIDA DEPARTMENT OF ENVIRONMENTAL PROTECTION NPDES PERMIT

3.0 MAINTENANCE:

* SILT FENCE: MAINTAIN PER SECTION 104.  THE CONTRACTOR SHOULD 

ANTICIPATE REPLACING SILT FENCE ON 12 MONTH INTERVALS. 

* SEDIMENT BARRIERS: REMOVE SEDIMENT AS PER MANUFACTURER'S 

RECOMMENDATIONS OR WHEN WATER PONDS IN UNACCEPTABLE AMOUNTS OR 

AREAS.

4.0 INSPECTIONS:

QUALIFIED PERSONNEL SHALL INSPECT THE FOLLOWING ITEMS AT LEAST ONCE 

EVERY SEVEN CALENDAR DAYS AND WITHIN 24 HOURS OF THE END OF A 

STORM THAT IS 0.50 INCHES OR GREATER.  TO COMPLY, THE CONTRACTOR 

SHALL INSTALL AND MAINTAIN RAIN GAUGES AND RECORD THE DAILY RAINFALL. 

WHERE SITES HAVE BEEN PERMANENTLY STABILIZED, INSPECTIONS SHALL BE 

CONDUCTED AT LEAST ONCE EVERY MONTH.  THE CONTRACTOR SHALL ALSO 

INSPECT THAT CONTROLS INSTALLED IN THE FIELD AGREE WITH THE LATEST 

STORMWATER POLLUTION PREVENTION PLAN.

* POINTS OF DISCHARGE TO WATERS OF THE UNITED STATES.

* POINTS OF DISCHARGE TO MUNICIPAL SEPARATE STORM DRAIN SYSTEMS.

* DISTURBED AREAS OF THE SITE THAT HAVE NOT BEEN FINALLY STABILIZED.

* AREAS USED FOR STORAGE OF MATERIALS EXPOSED TO PRECIPITATION.

* STRUCTURAL CONTROLS.

* STORMWATER MANAGEMENT SYSTEMS.

* LOCATIONS WHERE VEHICLES ENTER OR EXIT THE SITE.

THE CONTRACTOR SHALL INITIATE REPAIRS WITHIN 24 HOURS OF INSPECTIONS 

THAT INDICATE ITEMS ARE NOT IN GOOD WORKING ORDER.

IF INSPECTIONS INDICATE THAT THE INSTALLED STABILIZATION AND 

STRUCTURAL PRACTICES ARE NOT SUFFICIENT TO MINIMIZE EROSION, RETAIN 

SEDIMENT, AND PREVENT DISCHARGING POLLUTANTS, THE CONTRACTOR SHALL 

PROVIDE ADDITIONAL MEASURES, AS APPROVED BY THE ENGINEER.

5.0 NON-STORMWATER DISCHARGES:

IN THE SECTION 104 EROSION CONTROL PLAN, THE CONTRACTOR SHALL 

IDENTIFY ALL ANTICIPATED NON-STORMWATER DISCHARGES (EXCEPT FLOWS 

FROM FIRE FIGHTING ACTIVITIES).  THE CONTRACTOR SHALL DESCRIBE THE 

PROPOSED MEASURES TO PREVENT POLLUTION OF THESE NON-STORMWATER 

DISCHARGES. 

IF CONTAMINATED SOIL OR GROUNDWATER IS ENCOUNTERED, OPERATIONS 

SHALL CEASE IN THAT AREA. PBC PROJECT ENGINEER SHALL BE CONTACTED, 

WHO WILL THEN NOTIFY THE PBC CONTAMINATION IMPACT COORDINATOR.
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   VERIFIED UTILITIES   

NOTE: ABOVE INFORMATION WAS PROVIDED BY PBCWUD BASED ON FIELD SURVEY

TEST HOLE (TH) SCHEDULE (PALM BEACH COUNTY WATER UTILITIES DEPARTMENT)

TEST HOLE (TH) SCHEDULE (FLORIDA PUBLIC UTILITIES)

TH# TYPE OF UTILITY SIZE & MATERIAL
DIRECTION

UTILITY
COVER

ELEV.

UTILITY

TOP OF

NORTHING / EASTING SURVEY PIN

1 WATER MAIN 12" DUCTILE IRON N/S 3.92 14.29 855344.319 / 925766.328 18.40

2 SANITARY FORCE MAIN 8" DUCTILE IRON N/S 4.36 13.81 855356.242 / 925765.874 18.05

3 SANITARY FORCE MAIN UNKNOWN N/S 4.48 12.91 856382.472 / 925743.528 17.32

4 WATER MAIN 8" DUCTILE IRON N/S 3.17 14.35 856398.714 / 925747.862 17.41

5 WATER MAIN 10" DUCTILE IRON N/S 3.04 13.21 856213.645 / 925735.504 16.26

6 SANITARY FORCE MAIN 8" DUCTILE IRON N/S 2.72 13.41 856213.668 / 925744.688 16.13

7 SANITARY FORCE MAIN 8" PVC N/S 3.98 11.77 857760.836 / 925776.588 15.90

8 SANITARY FORCE MAIN 6" DUCTILE IRON N/S 4.19 11.42 857848.487 / 925797.127 15.50

NOTE: LOCATION AND DEPTHS OF COVER PROVIDED BY FPU BASED ON PROVIDED UTILITY MARKUPS

TH#
(+/-)

STATION

(+/-)

OFFSET
TYPE OF UTILITY SIZE & MATERIAL

DIRECTION

UTILITY
COVER

ELEV. (+/-)

UTILITY

TOP OF

1 135+89 22.5' LT GAS MAIN 6" STEEL NW/SE 2.70 15.44

2 140+56 39.5' LT GAS MAIN 6" STEEL N/S 4.20 13.44

3 141+16 16.7' LT GAS MAIN 6" STEEL N/S 4.10 13.92

4 144+60 16.0' LT GAS MAIN 6" STEEL N/S 3.30 15.19

5 156+00 23.0' LT GAS MAIN 6" STEEL N/S 4.90 11.90

6 156+00 26.0' LT GAS MAIN 6" STEEL N/S 3.10 13.58

7 158+68 26.0' LT GAS MAIN 6" STEEL N/S 4.00 11.78

8 159+88 24.5' LT GAS MAIN 6" STEEL N/S 3.50 12.05

9 159+88 41.8' LT GAS MAIN 6" STEEL N/S 3.20 11.02

10 160+60 31.0' LT GAS MAIN 6" STEEL N/S 3.40 11.92

11 160+60 59.0' LT GAS MAIN 6" STEEL N/S 3.20 10.85
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9/01/16

DRILLER:
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HAMMER:
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LONGITUDE:

W080°10'27.4

LATITUDE:

N26°40'50.1

ELEVATION:

N/A

BORING NO.

B-1

9/01/16

TIM F.

AUTO

CME 45

W080°10'27.5

N26°40'59.3

N/A

B-2

9/01/16

TIM F.

AUTO

CME 45

W080°10'27.6

N26°41'69.1

N/A

B-3

9/01/16

TIM F.

AUTO

CME 45

W080°16'27.5

N26°41'19.0

N/A

B-4
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9-01-16

N

7

6

4

8

14

1

N

4

4

3

9

11

1

+7'

9-01-16

N

4

5

4

11

13

9/01/16

TIM F.

AUTO

CME 45

W080°10'27.2

N26°41'27.5

N/A

B-5

+6.5'

9-01-16

B.T. @ 10'B.T. @ 10'B.T. @ 10' B.T. @ 10'B.T. @ 10'

W= 9.1

-200= 7.4

OC= 1.5

-200 = 8.9

LL = N/A

MC = 13.1

PI = N/A

-200 = 10.4

LL = 25.0

MC = 14.1

PI = 4.8

-200 = 2.9

LL = N/A

MC = 8.6

PI = N/A

W= 8.4

-200= 1.4

OC= 1.2

-200 = 13.6

LL = 29.0

MC = 33.1

PI = 14.0

2

4

1

1

4

1

2

3

4

4

3

4

1

AASHTO SOIL CLASSIFICATION SYSTEMA-3

GROUP SYMBOL (ASTM D 3282)

BORING TERMINATED AT 6' BELOW
B.T. @ 6'

MOISTURE CONTENT (%)W =

ORGANIC CONTENT (%)OC =

AMOUNT PASSING US STANDARD-200 =

200 SIEVE (%)

NOTES

STRATA BOUNDARIES ARE APPROXIMATE

AND REPRESENT SOIL STRATA AT EACH

TEST HOLE LOCATION ONLY. SOIL TRANSITIONS

MAY BE MORE GRADUAL THAN IMPLIED.

(5)

(6)

(1)

THE EXISTING GROUND SURFACE

AUGER BORINGS WERE PERFORMED USING

HAND OPERATED AUGER EQUIPMENT(ASTM D 1452).

AFTER COMPLETION OF DRILLING. BOREHOLES

WERE BACKFILLED WITH GROUT. 

(4)

LEGEND

1

2

BROWN TO GRAY, FINE TO MEDIUM SAND, TRACE TO LITTLE

SILT, TRACE ORGANICS, TRACE SHELL FRAGMENTS,

OCCASIONAL TRACE TO FEW GRAVEL  (A-3, A-2-4)

BROWN, FINE TO MEDIUM, SAND (A-3)

3

 LIQUID LIMIT(%)
LL =

BROWN TO GRAY, FINE TO MEDIUM SAND, WITH SILTY

CLAY TO SILTY CLAYEY SAND (A-2-4)

PLASTIC LIMIT(%)
PL =

PLASTICITY INDEX (%)
PI =

4 BROWN, SHELLY, SAND (A-3)

  8.6'

8-30-16

GROUNDWATER  DEPTH IN FEET

AND DRILLING DATE

BORINGS WERE DRILLED IN AUGUST AND

SEPTEMBER OF 2016.

(2)

SPT BORINGS WERE PERFORMED USING A

CME-45 TRUCK RIG (ASTM D 1586).

(3)

GROUNDWATER  NOT ENCOUNTERED
GNE

GROUNDWATER LEVEL FLUCTUATIONS SHOULD

BE ANTICIPATED THROUGHOUT THE YEAR.

VERTICAL

HORIZONTAL

N.T.S.
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LONGITUDE:

B.T. @ 6'

W80°10'27.6"
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ELEVATION:
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DATE DRILLED:

8-24-16 8-24-16 8-24-16 8-24-16 8-24-16

GNE GNE GNE GNE GNE

AASHTO SOIL CLASSIFICATION SYSTEMA-3

GROUP SYMBOL (ASTM D 3282)

BORING TERMINATED AT 6' BELOW
B.T. @ 6'

MOISTURE CONTENT (%)W =

ORGANIC CONTENT (%)OC =

AMOUNT PASSING US STANDARD-200 =

200 SIEVE (%)

NOTES

STRATA BOUNDARIES ARE APPROXIMATE

AND REPRESENT SOIL STRATA AT EACH

TEST HOLE LOCATION ONLY. SOIL TRANSITIONS

MAY BE MORE GRADUAL THAN IMPLIED.

(5)

(6)

(1)

THE EXISTING GROUND SURFACE

AUGER BORINGS WERE PERFORMED USING

HAND OPERATED AUGER EQUIPMENT(ASTM D 1452).

AFTER COMPLETION OF DRILLING. BOREHOLES

WERE BACKFILLED WITH GROUT. 

(4)

LEGEND

1

2

BROWN TO GRAY, FINE TO MEDIUM SAND, TRACE TO LITTLE

SILT, TRACE ORGANICS, TRACE SHELL FRAGMENTS,

OCCASIONAL TRACE TO FEW GRAVEL  (A-3, A-2-4)

BROWN, FINE TO MEDIUM, SAND (A-3)

3

 LIQUID LIMIT(%)
LL =

BROWN TO GRAY, FINE TO MEDIUM SAND, WITH SILTY

CLAY TO SILTY CLAYEY SAND (A-2-4)

PLASTIC LIMIT(%)
PL =

PLASTICITY INDEX (%)
PI =

4 BROWN, SHELLY, SAND (A-3)

  8.6'

8-30-16

GROUNDWATER  DEPTH IN FEET

AND DRILLING DATE

BORINGS WERE DRILLED IN AUGUST AND

SEPTEMBER OF 2016.

(2)

SPT BORINGS WERE PERFORMED USING A

CME-45 TRUCK RIG (ASTM D 1586).

(3)

GROUNDWATER  NOT ENCOUNTERED
GNE

GROUNDWATER LEVEL FLUCTUATIONS SHOULD

BE ANTICIPATED THROUGHOUT THE YEAR.
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LONGITUDE:
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0

W80°10'27.4"W80°10'27.5"

LATITUDE:

N26°41'03.1"N26°41'01.3"

ELEVATION:
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BORING NO.
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DATE DRILLED:

8-24-16 8-24-16 8-23-16 8-23-16 8-23-16

GNE GNE

GNE
GNE

AASHTO SOIL CLASSIFICATION SYSTEMA-3

GROUP SYMBOL (ASTM D 3282)

BORING TERMINATED AT 6' BELOW
B.T. @ 6'

MOISTURE CONTENT (%)W =

ORGANIC CONTENT (%)OC =

AMOUNT PASSING US STANDARD-200 =

200 SIEVE (%)

NOTES

STRATA BOUNDARIES ARE APPROXIMATE

AND REPRESENT SOIL STRATA AT EACH

TEST HOLE LOCATION ONLY. SOIL TRANSITIONS

MAY BE MORE GRADUAL THAN IMPLIED.

(5)

(6)

(1)

THE EXISTING GROUND SURFACE

AUGER BORINGS WERE PERFORMED USING

HAND OPERATED AUGER EQUIPMENT(ASTM D 1452).

AFTER COMPLETION OF DRILLING. BOREHOLES

WERE BACKFILLED WITH GROUT. 

(4)

LEGEND

1

2

BROWN TO GRAY, FINE TO MEDIUM SAND, TRACE TO LITTLE

SILT, TRACE ORGANICS, TRACE SHELL FRAGMENTS,

OCCASIONAL TRACE TO FEW GRAVEL  (A-3, A-2-4)

BROWN, FINE TO MEDIUM, SAND (A-3)

3

 LIQUID LIMIT(%)
LL =

BROWN TO GRAY, FINE TO MEDIUM SAND, WITH SILTY

CLAY TO SILTY CLAYEY SAND (A-2-4)

PLASTIC LIMIT(%)
PL =

PLASTICITY INDEX (%)
PI =

4 BROWN, SHELLY, SAND (A-3)

  8.6'

8-30-16

GROUNDWATER  DEPTH IN FEET

AND DRILLING DATE

BORINGS WERE DRILLED IN AUGUST AND

SEPTEMBER OF 2016.

(2)

SPT BORINGS WERE PERFORMED USING A

CME-45 TRUCK RIG (ASTM D 1586).

(3)

GROUNDWATER  NOT ENCOUNTERED
GNE
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BE ANTICIPATED THROUGHOUT THE YEAR.
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LONGITUDE:

W80°10'27.2" W80°10'27.6" W80°10'27.9"W80°10'27.5"

LATITUDE:

N26°41'13.7" N26°41'14.8" N26°41'21.1"N26°41'16.7"

ELEVATION:

N/A N/A N/AN/A
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DATE DRILLED:

8-23-16 8-23-16 8-23-16 8-23-16 8-23-16

AASHTO SOIL CLASSIFICATION SYSTEMA-3

GROUP SYMBOL (ASTM D 3282)

BORING TERMINATED AT 6' BELOW
B.T. @ 6'

MOISTURE CONTENT (%)W =

ORGANIC CONTENT (%)OC =

AMOUNT PASSING US STANDARD-200 =

200 SIEVE (%)

NOTES

STRATA BOUNDARIES ARE APPROXIMATE

AND REPRESENT SOIL STRATA AT EACH

TEST HOLE LOCATION ONLY. SOIL TRANSITIONS

MAY BE MORE GRADUAL THAN IMPLIED.

(5)

(6)

(1)

THE EXISTING GROUND SURFACE

AUGER BORINGS WERE PERFORMED USING

HAND OPERATED AUGER EQUIPMENT(ASTM D 1452).

AFTER COMPLETION OF DRILLING. BOREHOLES

WERE BACKFILLED WITH GROUT. 

(4)

LEGEND

1

2

BROWN TO GRAY, FINE TO MEDIUM SAND, TRACE TO LITTLE

SILT, TRACE ORGANICS, TRACE SHELL FRAGMENTS,

OCCASIONAL TRACE TO FEW GRAVEL  (A-3, A-2-4)

BROWN, FINE TO MEDIUM, SAND (A-3)

3

 LIQUID LIMIT(%)
LL =

BROWN TO GRAY, FINE TO MEDIUM SAND, WITH SILTY

CLAY TO SILTY CLAYEY SAND (A-2-4)

PLASTIC LIMIT(%)
PL =

PLASTICITY INDEX (%)
PI =

4 BROWN, SHELLY, SAND (A-3)

  8.6'

8-30-16

GROUNDWATER  DEPTH IN FEET

AND DRILLING DATE

BORINGS WERE DRILLED IN AUGUST AND

SEPTEMBER OF 2016.

(2)

SPT BORINGS WERE PERFORMED USING A

CME-45 TRUCK RIG (ASTM D 1586).

(3)

GROUNDWATER  NOT ENCOUNTERED
GNE

GROUNDWATER LEVEL FLUCTUATIONS SHOULD

BE ANTICIPATED THROUGHOUT THE YEAR.
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LONGITUDE:

W80°10'27.7" W80°10'27.8"

LATITUDE:

N26°41'24.8" N26°41'26.0"

ELEVATION:

N/A N/A

BORING NO.

AB-16 AB-17
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DATE DRILLED:
8-23-16

8-23-16

8-23-16
8-23-16

AASHTO SOIL CLASSIFICATION SYSTEMA-3

GROUP SYMBOL (ASTM D 3282)

BORING TERMINATED AT 6' BELOW
B.T. @ 6'

MOISTURE CONTENT (%)W =

ORGANIC CONTENT (%)OC =

AMOUNT PASSING US STANDARD-200 =

200 SIEVE (%)

NOTES

STRATA BOUNDARIES ARE APPROXIMATE

AND REPRESENT SOIL STRATA AT EACH

TEST HOLE LOCATION ONLY. SOIL TRANSITIONS

MAY BE MORE GRADUAL THAN IMPLIED.

(5)

(6)

(1)

THE EXISTING GROUND SURFACE

AUGER BORINGS WERE PERFORMED USING

HAND OPERATED AUGER EQUIPMENT(ASTM D 1452).

AFTER COMPLETION OF DRILLING. BOREHOLES

WERE BACKFILLED WITH GROUT. 

(4)

LEGEND

1

2

BROWN TO GRAY, FINE TO MEDIUM SAND, TRACE TO LITTLE

SILT, TRACE ORGANICS, TRACE SHELL FRAGMENTS,

OCCASIONAL TRACE TO FEW GRAVEL  (A-3, A-2-4)

BROWN, FINE TO MEDIUM, SAND (A-3)

3

 LIQUID LIMIT(%)
LL =

BROWN TO GRAY, FINE TO MEDIUM SAND, WITH SILTY

CLAY TO SILTY CLAYEY SAND (A-2-4)

PLASTIC LIMIT(%)
PL =

PLASTICITY INDEX (%)
PI =

4 BROWN, SHELLY, SAND (A-3)

  8.6'

8-30-16

GROUNDWATER  DEPTH IN FEET

AND DRILLING DATE

BORINGS WERE DRILLED IN AUGUST AND

SEPTEMBER OF 2016.

(2)

SPT BORINGS WERE PERFORMED USING A

CME-45 TRUCK RIG (ASTM D 1586).

(3)

GROUNDWATER  NOT ENCOUNTERED
GNE

GROUNDWATER LEVEL FLUCTUATIONS SHOULD

BE ANTICIPATED THROUGHOUT THE YEAR.
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W80°10'27.5" W80°10'27.5"

LATITUDE:

N26°40'48.8" N26°40'50.2"

ELEVATION:
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8-30-16
8-30-16

8-30-16
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AASHTO SOIL CLASSIFICATION SYSTEMA-3

GROUP SYMBOL (ASTM D 3282)

BORING TERMINATED AT 6' BELOW
B.T. @ 6'

MOISTURE CONTENT (%)W =

ORGANIC CONTENT (%)OC =

AMOUNT PASSING US STANDARD-200 =

200 SIEVE (%)

NOTES

STRATA BOUNDARIES ARE APPROXIMATE

AND REPRESENT SOIL STRATA AT EACH

TEST HOLE LOCATION ONLY. SOIL TRANSITIONS

MAY BE MORE GRADUAL THAN IMPLIED.

(5)

(6)

(1)

THE EXISTING GROUND SURFACE

AUGER BORINGS WERE PERFORMED USING

HAND OPERATED AUGER EQUIPMENT(ASTM D 1452).

AFTER COMPLETION OF DRILLING. BOREHOLES

WERE BACKFILLED WITH GROUT. 

(4)

LEGEND

1

2

BROWN TO GRAY, FINE TO MEDIUM SAND, TRACE TO LITTLE

SILT, TRACE ORGANICS, TRACE SHELL FRAGMENTS,

OCCASIONAL TRACE TO FEW GRAVEL  (A-3, A-2-4)

BROWN, FINE TO MEDIUM, SAND (A-3)

3

 LIQUID LIMIT(%)
LL =

BROWN TO GRAY, FINE TO MEDIUM SAND, WITH SILTY

CLAY TO SILTY CLAYEY SAND (A-2-4)

PLASTIC LIMIT(%)
PL =

PLASTICITY INDEX (%)
PI =

4 BROWN, SHELLY, SAND (A-3)

  8.6'

8-30-16

GROUNDWATER  DEPTH IN FEET

AND DRILLING DATE

BORINGS WERE DRILLED IN AUGUST AND

SEPTEMBER OF 2016.

(2)

SPT BORINGS WERE PERFORMED USING A

CME-45 TRUCK RIG (ASTM D 1586).

(3)

GROUNDWATER  NOT ENCOUNTERED
GNE

GROUNDWATER LEVEL FLUCTUATIONS SHOULD

BE ANTICIPATED THROUGHOUT THE YEAR.
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PLANS PREPARED BY:

THE STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION.

CRITERIA IN EFFECT ON THIS DATE FOR PALM BEACH COUNTY AND

SUBSTANTIAL COMPLIANCE WITH THE DESIGN STANDARDS AND

I HEREBY CERTIFY THAT THE ATTACHED PLANS AND DESIGNS ARE IN

DATE

                                        

                                                            
JOHN D. WHITAKER, P.E. NO. 68599

PROFESSIONAL ENGINEER
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COUNTY OF PALM BEACH
STATE OF FLORIDA

BOARD OF COUNTY COMMISSIONERS
PROJECT NO.

BENOIST FARMS ROAD - SR 80 (SOUTHERN BOULEVARD) TO BELVEDERE ROAD

SIGNALIZATION PLANS

INDEX OF 

SHEET DESCRIPTION                  

KEY SHEET                          

TABULATION OF QUANTITIES           

SIGNALIZATION PLAN                 

   T-1   

   T-2   

T-3 - T-5

SHEET NO.

T-6 - T-7

MAST ARM TABULATION                  T-11   

MAST ARM DATA TABLE                  T-12   

GENERAL NOTES                      

GUIDE SIGN WORKSHEET                 T-13   

SDW

DA

1/29/2021

SIGNALIZATION PLANS

  T-14   SUBSURFACE PROFILES                

  T-15   TEMPORARY SIGNALIZATION PLAN       

   T-9   SIGNALIZATION DETAILS

  UTV-1  VERIFIED UTILITY LOCATE            

BENOIST FARMS ROAD AND SR 80 (Ts-30800)

VENDOR NO. 451909667001
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY, SUITE 200
SCALAR CONSULTING GROUP INC.

  T-10   MAST ARM FOUNDATION DETAIL

INTERCONNECT PLAN                  T-8

BENOIST FARMS ROAD AND belvedere road (Ts-29055-a)

POSTED SPEED ON SR 80: 50 MPH

POSTED SPEED ON BENOIST FARMS ROAD: 40 MPH

2020-C-496-00013FDOT PERMIT NO. 

mELISSA mCkINLAY
DISTRICT 6

DISTRICT 2

DISTRICT 4

DISTRICT 2

DISTRICT 4

GREGG K. WEISS

ROBERT S. WEINROTH

DISTRICT 7

dave kerner
DISTRICT 3

DISTRICT 5

Mack Bernard

Maria sachs

DISTRICT 1
mARIA G. MARINO

NOTED IN THE CONTRACT SPECIFICATIONS FOR THIS PROJECT.

STANDARDS AND DETAILS 2019, AND SPECIAL PROVISIONS AS 

THERETO. PALM BEACH COUNTY TRAFFIC SIGNAL INSTALLATION 

BRIDGE CONSTRUCTION (CURRENT EDITION), SUPPLEMENTS 

OF TRANSPORTATION STANDARD SPECIFICATIONS FOR ROAD AND 

EDITION), AND SUPPLEMENTS THERETO, FLORIDA DEPARTMENT 

STANDARD PLANS FOR ROAD & BRIDGE CONSTRUCTION (CURRENT

GOVERNED BY THE FLORIDA DEPARTMENT OF TRANSPORTATION

THESE PLANS HAVE BEEN PREPARED IN ACCORDANCE WITH AND

GOVERNING STANDARDS AND SPECIFICATIONS:

T-1

T-15
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   BENOIST FARMS ROAD   

                        

SDW

VENDOR NO. 451909667
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY., SUITE 200
SCALAR CONSULTING GROUP INC.

TABULATION OF QUANTITIES
NTS

TABULATION  OF  QUANTITIES

NO.

ITEM

PAY

DESCRIPTION UNIT

SHEET NUMBERS

SHEET

THIS

TOTAL

TOTAL

GRAND

T-6 T-7 T-8

PLAN FINAL PLAN FINAL PLAN FINAL PLAN FINAL PLAN FINAL PLAN FINAL PLAN FINAL

630 2 11 2 1 1-2" PVC (SCH 40) UNDERGROUND CONDUIT, OPEN TRENCH LF 111 78 189 189

630 2 11 2 2 2-2" PVC (SCH 40) UNDERGROUND CONDUIT, OPEN TRENCH LF 38 35 73 73

630 2 11 2 3 3-2" PVC (SCH 40) UNDERGROUND CONDUIT, OPEN TRENCH LF 65 65 65

630 2 12 2 1 1-2" (HDPE SDR 11) UNDER PAVEMENT CONDUIT (DIRECTIONAL BORE) LF 146 146 146

630 2 12 2 2 2-2" (HDPE SDR 11) UNDER PAVEMENT CONDUIT (DIRECTIONAL BORE) LF 135 135 135

630 2 12 2 3 3-2" (HDPE SDR 11) UNDER PAVEMENT CONDUIT (DIRECTIONAL BORE) LF 132 315 447 447

630 2 12 2 5 5-2" (HDPE SDR 11) UNDER PAVEMENT CONDUIT (DIRECTIONAL BORE) LF 340 340 340

631 2 12 2 6 6-2" (HDPE SDR 11) UNDER PAVEMENT CONDUIT (DIRECTIONAL BORE) LF 132 132 132

632 7 1 4 SIGNAL CABLE 4 CONDUCTOR LF 20 20 20

632 7 1 7 SIGNAL CABLE 7 CONDUCTOR LF 20 20 20

632 7 1 4A PEDESTRIAN SIGNAL CABLE - 4 CONDUCTOR PI 1 1 1

632 7 1 7A PEDESTRIAN SIGNAL CABLE - 7 CONDUCTOR PI 1 1 1

632 7 1 19 E SIGNAL CABLE (SPAN LENGTH 551'-650') PI 1 1 1

633  1 410 FIBER OPTIC CABLE, RELOCATE, UNDERGROUND LF 55 55 55

633 2 32 FIBER OPTIC CONNECTION, INSTALL, TERMINATION EA 96 96 96

633 3 54 FIBER OPTIC CONNECTION HARDWARE, RELOCATE EA 1 1 1

635 2 12 A PULL BOX (17"X30"X12"D) HEAVY DUTY COVERS (TIER 15) EA 17 3 20 20

635 2 13 A PULL BOX (30"X48"X24"D) HEAVY DUTY SPLIT COVERS (ITS) (TIER 15) EA 1 1 1

635 2 13 B PULL BOX (17"X30"X24"D) HEAVY DUTY SPLIT COVERS (ITS) (TIER 15) EA 6 6 6

639 1 121 ELECTRICAL POWER SERVICE WITH METER BASE (UNDERGROUND) METER FURNISHED BY POWER COMPANY AS 1 1 1

639 2 1 3 ELECTRICAL SERVICE WIRE (SINGLE PHASE 3-WIRE, TRIPLEX) LF 153 153 153

639 3 11 ELECTRICAL SERVICE DISCONNECT (BREAKER BOX, SHEET 6.2 OF PBC STANDARDS) EA 1 1 1

641 2 12 12 PRESTRESSED CONCRETE POLE (12' TYPE P-II) EA 1 1 1

641 2 70 CONCRETE POLE REMOVAL - SHALLOW (INCLUDES POLE AND BURIED ATTACHMENTS TO A DEPTH OF 4 FEET BELOW EXISTING GRADE) EA 2 2 2

646 1 11 ALUMINUM SIGNALS POLE, PEDESTAL WITH TRANSFORMER BASE (8 FEET ABOVE GROUND) EA 7 1 8 8

649 21 3 STEEL MAST ARM ASSEMBLY, FURNISH AND INSTALL, SINGLE ARM 40' EA 1 1 1

649 21 15 STEEL MAST ARM ASSEMBLY, FURNISH AND INSTALL, SINGLE ARM 70' EA 2 2 2

649 21 21 STEEL MAST ARM ASSEMBLY, FURNISH AND INSTALL, SINGLE ARM 78' EA 1 1 1

649 36 3 00 REMOVE STEEL MAST ARM ASSEMBLY  - SHALLOW REMOVAL (INLCUDES ARM, UPRIGHT & WHOLE BURIED ATTACHEMENTS TO THE EA 3 3 3

DEPTH OF 4 FEET BELOW EXISTING GRADE) INCLUDES DELIVERY OF REMOVED MAST ARM EQUIPMENT

650 1 13 TRAFFIC SIGNAL HEAD ALUMINUM (3-SECTION, 1-WAY) INCLUDES BACKPLATES AS 13 13 13

650 1 15 TRAFFIC SIGNAL HEAD ALUMINUM (5-SECTION, 1-WAY) INCLUDES BACKPLATES AS 2 2 2

653 191 PEDESTRIAN SIGNAL - COUNT DOWN (1-WAY) ALUMINUM AS 6 1 7 7

653 192 PEDESTRIAN SIGNAL - COUNT DOWN (2-WAY) ALUMINUM AS 1 1 1

660 2 106 B LOOP ASSEMBLY (TYPE F - 46') EA 2 2 2

660 4 10 B4 VIDEO IMAGE DETECTION 4-CAMERA SYSTEM (ITERIS) COMPLETE EA 1 1 1

660 4 30 B1 VIDEO IMAGE DETECTION 1-CAMERA SYSTEM (ITERIS) EA 2 2 2

663  1111 SIGNAL PRIORITY AND PREEMPTION SYSTEM, F&I, OPTICAL, CABINET ELECTRONICS EA 1 1 1

663  1112 SIGNAL PRIORITY AND PREEMPTION SYSTEM, F&I, OPTICAL, DETECTOR EA 4 4 4

665 1 11 PEDESTRIAN DETECTOR (PUSH BUTTON) EA 8 1 9 9

670 5400 TRAFFIC CONTROLLER ASSEMBLY, MODIFY AS 1 1 1

670 5 110 B TRAFFIC CONTROLLER ASSEMBLY (TYPE 6) AS PER NAZTEC (W/ EXTRA SHELF) AS 1 1 1

676 2600 ITS CABINET, REMOVE EA 1 1 1

690 20 SIGNAL PEDESTRIAN HEAD ASSEMBLY, REMOVAL EA 8 1 9 9

690 31 1 SIGNAL PEDESTAL, REMOVE EA 3 1 4 4

690 50 0 REMOVE CONTROLLER ASSEMBLY COMPLETE WITH FOUNDATION EA 1 1 1

690 70 REMOVE PEDESTRIAN DETECTOR ASSEMBLY EA 8 1 9 9

690 80 SPAN WIRE ASSEMBLY, REMOVE EA 1 1 1

690 93 REMOVE SMALL PULL BOX - UP TO 17X30 EA 10 10 10

700 3 201 SIGN PANEL, FURNISH & INSTALL OVERHEAD MOUNT, UP TO 12 SF EA 2 2 2

700 5 22 INTERNALLY ILLUMINATED SIGN (8') FLUORESCENT EA 3 3 3

715 5 31 LUMINAIRE & BRACKET ARM- ALUMINUM, FURNISH & INSTALL NEW LUMINAIRE AND ARM ON NEW/EXISTING POLE EA 4 4 4

T-2
T-15
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   BENOIST FARMS ROAD   

                        
1:1

SDW

VENDOR NO. 451909667
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY., SUITE 200
SCALAR CONSULTING GROUP INC.

SIGNALIZATION GENERAL NOTES

(561) 540-9263AT&T FLORIDAGARTH BEDWARD

(561) 632 9734PBC TRAFFIC ISS               KEN SCHNEIDER

(561) 684-4365PBC TRAFFIC ITS      DANIEL RODRIGUEZ

(561) 233-3900PBC TRAFFIC SIG               OPERATIONS SUPT. 

(561) 740-4600PBC WATER UTILITIESTISH STEINFELS

(561) 398-2338FLORIDA PUBLIC UTILITIESFERNANDO VAN LEEUWEN

(321) 214-3865FPL - DISTRIBUTIONPHILLIP PASCASIO

(954) 232-1070CROWN CASTLEMICHAEL RODRIGUEZ

(305) 968-5516FLORIDA CITY GASMICHAEL ALEXANDER

(561) 419-1612COMCASTPETER PIZZA

PHONE NUMBERUTILITYCONTACT PERSON

   GENERAL NOTES (1)    
NTS

LANE CLOSURES DURING AM AND PM PEAK HOURS.  

RECORD AND THE TRAFFIC DIVISION (MOT SECTION) AT LEAST TWO (2) WEEKS IN ADVANCE OF PROPOSED WORK.  PER MOT RULES, NO 

15) THE CONTRACTOR SHALL PREPARE TRAFFIC CONTROL PLANS AND SUBMIT THEM FOR REVIEW AND APPROVAL BY THE ENGINEER OF 

NECESSARY.  COST OF MAINTAINING COMMUNICATION INCLUDING TEMPORARY CONNECTIONS SHALL BE INCLUDED IN PAY ITEM 102-1 MOT.

EMERGENCY VEHICLE PREEMPTION, AND SCHOOL ZONE FLASHERS.  CONTRACTOR TO PROVIDE TEMPORARY LINES AND CONNECTIONS IF 

CONSTRUCTION.  THIS SHALL INCLUDE, BUT NOT BE LIMITED TO, INTERCONNECT, RAILROAD FLASHING BEACONS, RAILROAD PREEMPTION, 

14) EXISTING COMMUNICATIONS OR COMMAND WIRE CONNECTIONS SHALL BE MAINTAINED AT ALL SIGNALIZED LOCATIONS DURING 

PRIOR TO START OF CONSTRUCTION.  ANY SUBSEQUENT DAMAGE TO THE SIGNAL EQUIPMENT SHALL BE REPAIRED BY THE CONTRACTOR.

13) ALL EXISTING SIGNALIZATION EQUIPMENT IS ASSUMED TO BE IN GOOD WORKING ORDER UNLESS PBCTED IS NOTIFIED IN WRITING 

N.G.V.D. DISCS TO THE DISTRICT LOCATION SURVEYOR, WHO WILL NOTIFY THE GEODETIC INFORMATION CENTER. 

N.G.V.D. BENCH MARK UPON COMPLETION OF THE WORK.  THE CONTRACTOR SHALL PROMPTLY TRANSMIT ALL DISPLACED FOR DAMAGED 

CONTRACTOR IN THE SAME WAY AS PUBLIC LAND CORNERS, EXCEPT THAT THE LAND SURVEYOR SHALL NOT BE REQUIRED TO RESTORE THE 

12) ALL SURVEY BENCH MARK MONUMENTS WITHIN THE LIMITS OF CONSTRUCTION SHALL BE PROTECTED AND REFERENCED BY THE 

REFERENCE DRAWING.

THE CONTRACTOR SHALL FURNISH, TO THE DISTRICT LOCATION SURVEYOR, A SIGNED AND SEALED COPY OF THE LAND SURVEYOR’S 
SHALL RETAIN A LAND SURVEYOR TO REFERENCE THE RESTORE, UPON COMPLETION OF THE WORK, ALL SUCH CORNERS AND MONUMENTS.  

STANDARDS OF THE FLORIDA BOARD OF PROFESSIONAL LAND SURVEYORS.  PRIOR TO BEGINNING WORK AT THE SITE, AND CONTRACTOR 

BE PROPERLY REFERENCED BY A PROFESSIONAL LAND SURVEYOR.  THIS SHALL BE DONE IN ACCORDANCE WITH THE MINIMUM TECHNICAL 

FOLLOWS:  CORNERS AND MONUMENTS IN CONFLICT WITH THE WORK AND IN DANGER OF BEING DAMAGED, DESTROYED, OR COVERED HAVE TO 

11) ALL PUBLIC LAND CORNERS AND MONUMENTS WITHIN THE LIMITS OF CONSTRUCTION ARE TO BE PROTECTED BY THE CONTRACTOR AS 

30 DAYS AND IF PEDESTRIAN DETECTION IS OUT OF SERVICE FOR MORE THAN 3 DAYS WHILE LOCATION IS UNDER CONSTRUCTION. 

10) TEMPORARY DETECTION IS REQUIRED IF THE EXISTING VEHICLE DETECTION WILL BE IMPACTED AND OUT OF SERVICE FOR MORE THAN 

MAST ARMS.

9) THE CONTRACTOR SHALL BE RESPONSIBLE FOR FIELD CHECKING INTERSECTION OPERATIONS AS THEY RELATE TO THE INSTALLATION OF 

SHALL SECURE IT.  

DETERMINES ANY STRUCTURE OR FOUNDATION IN CLOSE PROXIMITY OF FOUNDATION REMOVED COULD POTENTIALLY BE COMPROMISED, THEY 

SECURE ANY OTHER FOUNDATION OR STRUCTURE IN THE CLOSE PROXIMITY OF THE FOUNDATION BEING REMOVED.  IF THE CONTRACTOR 

8) DURING DEEP REMOVAL OF MAST ARM FOUNDATION (AND ANY OTHER POLE REMOVAL), IT IS THE CONTRACTOR’S RESPONSIBILITY TO 

DELIVERY (561) 233-3900.   CONCRETE POLES CAN BE DISCARDED/PROPERLY DISPOSED OF.  

7) ALL REMOVED ITEMS TO BE DELIVERED TO PBCTED AT 2555 VISTA PARKWAY WEST PALM BEACH FL - CALL 48 HOURS PRIOR TO 

MAINTAINING AGENCY.  CONTROL DEVICES SHALL THEN BE REMOVED BY OTHERS FOR DELIVERY TO THE NOTIFIED AGENCY.  

OTHERS,  SHALL BE REMOVED BY THE CONTRACTOR AND STOCKPILED WITHIN THE RIGHT TO WAY ONLY AFTER 48 HOUR NOTICE TO THE 

6) ALL SIGNS AND OTHER TRAFFIC CONTROL DEVICES, EXCEPT EQUIPMENT SHOWN OR NOTED ON THE PLAN SHEETS FOR REMOVAL BY 

WORK IS BEING DONE WITHIN 10 FEET OF ANY SIGNAL EQUIPMENT OR IN ADVANCE OF ANY SIGNAL RELATED INSTALLATION WORK.

5) THE CONTRACTOR SHALL CONTACT PBC TRAFFIC OPERATIONS AT 561-233-3900 FORTY-EIGHT (48) HOURS PRIOR TO CONSTRUCTION IF 

FJAFAR@PBCGOV.ORG AND JEAN MILORD JMILORD@PBCGOV.ORG. ALLOW 30 DAYS TURN AROUND FOR SUBMITTALS.

4) SHOP DRAWINGS AND DESIGN DATA SHALL BE SUBMITTED ELECTRONICALLY TO THE EOR WITH A COPY SENT TO FATTOUSH JAFAR 

 

PLANS ARE APPROXIMATE ONLY. THE EXACT LOCATION SHALL BE DETERMINED BY THE CONTRACTOR DURING CONSTRUCTION.

INVOLVING ITS UTILITIES SO THAT A COMPANY REPRESENTATIVE CAN BE PRESENT. THE LOCATION OF THE UTILITIES SHOWN IN THE 

3) THE CONTRACTOR SHALL NOTIFY THE APPROPRIATE UTILITY COMPANY TWO (2) FULL WORKING DAYS IN ADVANCE OF ANY EXCAVATION 

WITH SHOP DRAWINGS AND CALCULATIONS. 

MAST ARM POLES WITH LUMINAIRE ATTACHMENTS SHALL BE PROVIDED -

MAST ARM, POLE AND FOUNDATIONS -

SIGN STRUCTURES, INCLUDING CANTILEVER TRUSSES AND FOUNDATIONS-

STRUCTURAL SUBMITTALSII.

VIDEO DETECTION SYSTEM.-

CONTROLLER CABINET AND ASSEMBLY -

ALL GUIDE SIGN LEGENDS (IF DIFFERENT FROM DETAILED)-

NON-STRUCTURAL SUBMITTALSI.

LIMITED TO:

EQUIPMENT SPECIFICATIONS OR DESIGN DATA FOR ALL MATERIAL PROPOSED FOR THE PROJECT.  THIS SHALL INCLUDE, BUT IS NOT 

2) PRIOR TO EQUIPMENT ORDER, THE CONTRACTOR SHALL SUBMIT FOR APPROVAL TO THE EOR AND PALM BEACH COUNTY TRAFFIC DIVISION 

(OR LATEST REVISED EDITION) AND THE FDOT ROADWAY DESIGN STANDARDS 2020-2021 (LATEST EDITION). 

1) CONTRACTOR SHOULD REVIEW AND ADHERE TO THE PALM BEACH COUNTY TRAFFIC SIGNAL INSTALLATION STANDARDS AND DETAILS 2019 

INSPECTION.

40) THE CONTRACTOR SHALL SUBMIT IN WRITING TO THE MAINTAINING AGENCY FOR FINAL INSPECTION. ALLOW TWO (2) WEEKS FOR 

OF EIGHT (8) FEET. 

39) THE CONTRACTOR SHALL BUILD NEW ELECTRICAL POWER SERVICE AND DISCONNECT ON MONUMENT WITH A MINIMUM HEIGHT 

FLASHER SIGNAL.

38) CAULKING/SEALANT TO BE APPLIED AT ALL SIGNALS FLANGE CONNECTIONS, INCLUDING BUT NOT LIMITED TO THE TOP OF THE 

37) BOLTS SHOULD BE LONG ENOUGH TO PROTRUDE THROUGH THE THREADED HOLE AND HOLD WASHER AND NUT.

IT FROM ROTATING. USING A 1/4"X20 SS HEX HEAD BOLT WILL LOCK THE PIPE FROM TURNING.

ALUMINUM CONDUIT. SET SCREWS SHOULD GO THROUGH SIDE OF BASE INTO PEDESTAL POLE TO PENETRATE INTO PIPE TO KEEP 

PED BASES FROM FACTORY. WHEN PEDESTAL POLE IS SET AT PROPER DIRECTION, DRILL AND TAP HOLE THRU BASE AND 

36) ALL SET SCREWS MUST BE INSTALLED (NONE SHOULD BE MISSING). MOST MANUFACTURES HAVE THEM DESIGNED INTO THE 

35) PEDESTAL POLE BASE NUT SHOULD BE LARGE ENOUGH TO COVER HOLE AND WASHER.

PEDESTAL BASE. 

ON-COMING TRAFFIC. CAULK AS NEEDED IF THERE IS A LARGE GAP BETWEEN CONCRETE FOUNDATION/SIDEWALK AND THE 

34) THE T-BASE (PEDESTRIAN PEDESTAL BASE) SHALL BE ORIENTED SO THE TECHNICIAN CAN OPEN THE DOOR AND ALSO SEE 

CIRCULATION PATH TO PEDESTRIAN AREAS (PUSH BUTTON, RAMP, ETC).  

33) INSTALL PEDESTRIAN SIGNALS PER ADA CLEARANCES, PROVIDING CONTINUOUS UNOBSTRUCTED PEDESTRIAN/WHEELCHAIR 

INTERSECTIONS WITH PAVERS, THE LEAD-INS NEED TO RUN THROUGH CONDUITS UNDER THE PAVERS. 

32) DO NOT INSTALL LOOP LEAD-INS WITHIN PAVERS OR IN THE AREA BETWEEN PAVERS AND EDGE OF CURB.  FOR ANY 

31) THE CONTRACTOR SHALL VERIFY COLOR CODES OF SIGNAL CABLE WITH PALM BEACH COUNTY BEFORE ORDERING. 

THE OTHER EQUIPMENT SUBMITTALS REQUIRED FOR THIS PROJECT.

THAT ARE SECURELY ATTACHED TO EACH CABLE.  THE TAGGING SYSTEM PROPOSED SHALL BE SUBMITTED FOR APPROVAL WITH 

30) ALL FIELD WIRING SHALL BE NEATLY BUNDLED AND CLEARLY IDENTIFIED WITH PERMANENT LEGIBLE, WEATHERPROOF TAGS 

29) THE USE OF “JONES” PLUGS FOR SIGNAL INSTALLATIONS SHALL BE PROHIBITED.

CONDUIT. 

28) SPARE CABINET CONDUIT SHALL BE STUBBED AND CAPPED IN THE NEAREST PULL BOX.  USE GEL CAPS FOR ANY SPARE/USED 

(TYPICALLY 1%). 

AREA/POND.   ALL PULL BOXES SHALL HAVE A 1’ WIDE (MIN.) X 6” DEEP CONTINUOUS CONCRETE APRON SLOPED AWAY FROM BOX 
FEET FROM THE EDGE OF PAVEMENT.  PULL BOXES SHALL NOT BE LOCATED AT THE BOTTOM OF ANY DITCH OR RETENTION 

BE PLACED BEHIND CURB AND GUTTER. IF THERE IS NO CURB AND GUTTER, THEN PULL BOXES SHALL BE PLACED AT LEAST 10 

27) POSITION PULL BOXES, CABINETS, POLES AND OTHER OBSTRUCTIVE ITEMS CLEAR OF CURB CUT RAMPS.  PULL BOXES SHALL 

.  NO SPLICESSIGNAL/DETECTOR DIRECTLY TO THE CONTROL BOX WITH 

 PEDESTRIAN EACHAND ONE 4 CONDUCTOR CABLE FOR THE PED. DETECTOR/PUSH BUTTON.  THESE CABLES WILL RUN FROM 

26) PEDESTRIAN SIGNALS - EACH PEDESTRIAN SIGNAL SHALL BE FED WITH ONE 7 CONDUCTOR CABLE FOR PED SIGNAL HEAD 

25) CONTRACTOR TO PROVIDE A MINIMUM 2 FEET CABLE SLACK AT ALL PULL BOXES AND HAND HOLDS. 

FROM THE ROADWAY TRAVEL LANES AND POSITIONED TO ALLOW THE TECHNICIAN TO SEE THE INTERSECTION.   

24) CONTROLLER CABINET - THE CONTROLLER CABINET SHALL BE INSTALLED SUCH THAT THE CONTROLLER DOOR WILL OPEN AWAY 

BE NO SPLICING.  IF CONTINUOUS RUNS ARE NOT POSSIBLE, THEN TERMINAL BLOCK SHALL BE USED.

23) SIGNAL CABLE - CONTRACTOR SHALL INSTALL TRAFFIC SIGNAL CABLE IN ACCORDANCE WITH PBC STANDARDS.  THERE SHALL 

DRILL SHAFT MUST NOT EXTEND HIGHER THAN A 2” ELEVATION ABOVE GROUND LEVEL.
22) THE DRILL SHAFT FOUNDATION SHALL BE FLUSH WITH THE GROUND ELEVATION OR SIDEWALK, NOT BELOW GROUND LEVEL.  

APPROVAL FOR SHOP DRAWINGS SHALL BE PROVIDED AT TIME OF FINAL SIGNAL INSPECTION.   

ARM. TO USE APPROVED EQUIVALENT, SHOP DRAWINGS SHALL BE SUBMITTED TO PBC ENGINEER FOR PREAPPROVAL. WRITTEN 

ALL SIGNAL CABLE MUST BE HELD BY A STRAIN RELIEF (LE GRAND BCO750FSS) ATTACHED TO THE J HOOK INSIDE OF A MAST 

21) FOR MAST ARM SIGNAL INSTALLATIONS, THE CONTRACTOR SHALL INSTALL WIRE MESH SUPPORT GRIPS FOR STRAIN RELIEF. 

EXPOSED BOLTS ARE PROTECTED FROM THE ELEMENTS (INSTALL BOLT CAPS).   

20) IF PHASE 1 (UNDERGROUND ONLY) AND PHASE 2 (ABOVE GROUND) IS PROPOSED, CONTRACTOR IS RESPONSIBLE TO ENSURE 

ANGLED AS SHOWN ON THE PLANS.  

SHALL ENSURE THAT THE DRILL SHAFT AND BOLT PATTERNS ARE INSTALLED CORRECTLY SO THAT THE MAST ARM WILL BE 

19) CONTRACTOR IS RESPONSIBLE FOR THE PROPER BOLT PROJECTION ABOVE FINISHED SIDEWALK GRADE. THE CONTRACTOR 

PLAN SHALL BE PART OF THE SHOP DRAWINGS. 

REQUIREMENT SHALL BE COMPLETELY REMOVED AND RE-POURED AT THE CONTRACTOR’S EXPENSE.  A DRILL SHAFT INSTALLATION 
18) MAST ARM CONCRETE FOUNDATION SHALL BE POURED IN A SINGLE POUR. FOUNDATIONS THAT DO NOT COMPLY WITH THIS 

TO ORIGINAL OR BETTER CONDITION AT NO COST TO PALM BEACH COUNTY.

DAMAGE TO LOOPS AND ANY SIGNAL EQUIPMENT CAUSED BY CONSTRUCTION OF THIS PROJECT SHALL BE REPAIRED OR REPLACED 

TRANSMISSION LINES AND UNDERGROUND UTILITIES.  THE CONTRACTOR SHALL EXCAVATE BY HAND WHERE CONFLICTS MAY EXIST.  

17) THE CONTRACTOR IS TO USE CAUTION WHEN WORKING IN OR AROUND AREAS OF EXISTING LOOP AND LEAD IN WIRE, OVERHEAD 

SUBMITTING BID PROPOSALS IN ACCORDANCE WITH SECTION 2-4 OF THE FDOT STANDARD SPECIFICATIONS.   

BORING OR TRENCHING.  IT SHALL BE THE CONTRACTOR’S RESPONSIBILITY TO EXAMINE JOB SITE CONDITIONS BEFORE 
16) IT SHOULD BE NOTED THAT NO TEST BORINGS WERE MADE WHERE CONDUIT RUNS ARE TO BE INSTALLED BY DIRECTIONAL 
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   GENERAL NOTES (2)    
NTS

SIGNALIZATION PAY ITEM FOOT NOTES:

PANEL 2 - NOW ACTIVE

PANEL 1 - TRAFFIC SIGNAL       

AFTER SIGNAL ACTIVATION 

  PANEL 2 - ACTIVE ON "DATE" (IE THURS JUNE 25)

PANEL 1 - TRAFFIC SIGNAL WILL BE    

PRIOR TO SIGNAL ACTIVATION

(7) DAYS BEFORE AND SEVEN (7) DAYS AFTER SIGNAL ACTIVATION AS FOLLOWS:    

46) WITH NEW TRAFFIC SIGNAL INSTALLATION AND PRIOR TO ACTIVATION: VARIABLE MESSAGE SIGNS SHALL BE INSTALLED SEVEN 

SHALL REQUEST ACTIVATION TWO WEEKS IN ADVANCE.

COMPLETED), THE CONTRACTOR CAN REQUEST PALM BEACH COUNTY TO SCHEDULE THE SIGNAL ACTIVATION.  CONTRACTOR OR CEI 

45) AFTER THE SIGNAL INSPECTION IS COMPLETED AND ALL OUTSTANDING ISSUES ARE RESOLVED (PUNCH LIST ITEMS 

(561-233-3900) TO COORDINATE REPLACING THE OLD SCHOOL FLASHERS AND RETIMING THE NEW SCHOOL FLASHERS. 

CONSTRUCTION AND TO COORDINATE TIMING CHANGES PRIOR TO LOOP DAMAGE.  CONTACT PBC TRAFFIC OPERATIONS 

PALM BEACH COUNTY TRAFFIC ENGINEERING.  CONTACT TIMING ENGINEER (561-684-4030) 2 WEEKS IN ADVANCE OF 

44) THE CONTRACTOR SHALL COORDINATE WORK SCHEDULE, COORDINATE TIMING AND AUTHORIZATION OF POWER SERVICE WITH 

CONDUIT, DISCONNECT SWITCH, TRANSFORMER AND PULL BOXES.

43) THE CONTRACTOR SHALL COORDINATE AND FIELD EVERY LOCATION(S) OF ELECTRICAL SERVICE POINT PRIOR TO INSTALLING 

ELECTRICAL SERVICE POINT PRIOR TO INSTALLING CONDUIT, DISCONNECT SWITCH, TRANSFORMER AND PULL BOXES. 

UNLESS AN EQUIPMENT MALFUNCTION OCCURS40) THE CONTRACTOR SHALL COORDINATE AND FIELD VERIFY LOCATION(S) OF 

WRITTEN CONDITIONAL ACCEPTANCE BY THE COUNTY AND WILL TERMINATE NINETY (90) CONSECUTIVE DAYS, THEREAFTER, 

42) A 90 DAY BURN-IN PERIOD IS REQUIRED FOR ALL TRAFFIC SIGNAL EQUIPMENT. THE BURN-IN PERIOD WILL COMMENCE UPON A 

COMPLETE COPIES OF SIGNED AND SEALED AS-BUILT PLANS AND CONSULTANT TO PROVIDE ELECTRONIC CADD FILES.  

41) AT THE TIME OF FINAL ACCEPTANCE OF THE PROJECT, THE CONTRACTOR SHALL FURNISH PALM BEACH COUNTY WITH TWO (2) 

SIGNAL DISCONNECT FOR THE MAST ARMS WITH LUMINAIRES, COST OF WHICH IS INCLUDED UNDER THE PAY ITEM.  

4000K), AND EACH FIXTURE SHALL BE PROVIDED WITH PHOTOELECTRIC CELL. A SEPARATE CIRCUIT/BREAKER SHALL BE PROVIDED IN THE 

715-5-XX - LUMINAIRE SHALL BE AUTOBAHN SERIES, ATB2 LED (80B-1050DRIVE CURRENT, 268 WATTAGE, R4 OPTIC, 120 VOLTS, 

MOUNTING HARDWARE IS INCLUDED IN THE SIGN PAY ITEM.  PER MUTCD, USE CORRECT GREEN TRANSLUCENT FILM FOR SIGN PANEL. 

CONTRACTOR SHALL INSTALL ONE PHOTOCELL PER INTERNALLY ILLUMINATED STREET NAME SIGN.  PER THE FDOT PAY ITEM DETAIL, ALL 

700-5-XX - ILLUMINATED STREET NAME SIGNS SHALL BE DOUBLE SIDED AND FREE SWINGING MOUNTED EXCEPT WHERE NOTED.  

670-5-110-B - INCLUDES THE COST OF ADDITIONAL SHELF'S TO ACCOMMODATE THE EXISTING ITS EQUIPMENT THAT IS BEING RELOCATED.

PRICE FOR PEDESTRIAN DETECTORS.   

665-1-XX - ALL PEDESTRIAN PUSH BUTTONS SHALL BE ADA ACCESSIBLE.  COSTS OF PEDESTRIAN SIGN SHALL BE INCLUDED IN UNIT 

HARDWARE. PBC USES ITERIS SYSTEM, OBTAIN COUNTY APPROVAL PRIOR TO PURCHASING SYSTEM. 

DECIDED BY PALM BEACH COUNTY TRAFFIC ENGINEERING.  INSTALLATION SHALL INCLUDE WIRING, MOUNTING, AND ALL NECESSARY 

AND SHOULD BE RUN IN A SEPARATE CONDUIT AND PULL BOXES WITH NO SPLICES.  INITIAL AND FINAL DETECTION ZONES SHALL BE 

INSTALL AND OPERATE THE CAMERA, COAX AND THE POWER CABLES TO THE CAMERA ASSEMBLY; SHOULD BE IN THE SAME JACKETED CABLE 

COMMUNICATION MEDIA TO DETECT VEHICLES AND TO MONITOR TRAFFIC FLOW. INCLUDES COSTS OF ALL NECESSARY EQUIPMENT TO 

660-4-XX - CONTRACTOR SHALL INSTALL ALL VIDEO CAMERA COMPONENTS WHETHER OR NOT THE INTERSECTION HAS THE APPROPRIATE 

HAVE TUNNEL VISORS AND BACK PLATES.  

RATING SHALL BE 10 WATTS FOR RED BALLS, 14 WATTS FOR GREEN BALLS, AND 7 WATTS FOR THE ARROWS.  ALL SIGNAL HEADS SHALL 

INCLUDING ARROWS.  THESE MODULES SHALL INCLUDE A MANUFACTURER’S WARRANTY OF AT LEAST FIVE YEARS.  THE MAXIMUM POWER 
650-1-XX - TRAFFIC SIGNAL HEADS ARE TO BE CAST ALUMINUM.  LED MODULES SHALL BE INSTALLED ON ALL SIGNAL DISPLAYS, 

SHALL VERIFY THE PROPOSED FOUNDATION ELEVATIONS.   

LOCATIONS OF THE MAST ARMS MAY BE ADJUSTED IN THE FIELD IF THERE IS ANY CONFLICT WITH UTILITIES.  SIGNAL CONTRACTOR 

649-XX-XXX - AT THE DISCRETION OF THE ENGINEER OF RECORD AND WITH MUTUAL AGREEMENT OF PBC TRAFFIC ENGINEERING FINAL 

HIGHER.  LIDS TO BE MARKED “ITS”.  
635-2-12 - TYPICAL ITS PULL BOXES SHALL BE 17”X 30”X 24” (SMALL) OR 30”X 48”X 24” (LARGE) AND HEAVY DUTY TIER 15 OR 

MARKED “TRAFFIC SIGNAL”
635-2-11 - TYPICAL SIGNAL PULL BOXES SHALL BE 17”X 30”X 12” IN DIMENSION AND HEAVY-DUTY TIER 15 OR HIGHER.  LIDS TO BE 
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   GENERAL NOTES (3)    
NTS

(FDOT PERMIT NO. 2020-C-496-00013-93120)

(FOR WORK AT THE SR-80 INTERSECTION)

FDOT GENERAL NOTES

INDEX NO. 522-002. CURB/RAMP INSPECTIONS REQUIRED PRIOR TO INSTALLATION OF CONCRETE. 

* ALL PUBLIC SIDEWALK CURB RAMPS WILL MEET THE FDOT STANDARD PLANS FOR ROAD AND BRIDGE CONSTRUCTION (CURRENT EDITION) 

AS DIRECTED BY THE RESIDENT OPERATIONS ENGINEER.

TO THE ABUTTING ASPHALT.  THE DAMAGED ASPHALT REPAIR WILL BE IN ACCORDANCE WITH THE CURRENT FDOT SPECIFICATIONS AND/OR 

* DURING THE REMOVAL/INSTALLATION OF ANY CURB AND GUTTER SECTION, THE PERMITTEE WILL BE RESPONSIBLE FOR ANY DAMAGE DONE 

LATEST STANDARD SPECIFICATIONS FOR ROAD & BRIDGE CONSTRUCTION OR AS DIRECTED BY THE RESIDENT OPERATIONS ENGINEER.

* PERMITTEE WILL RESTORE THE RIGHT OF WAY AT A MINIMUM, TO ITS ORIGINAL CONDITION OR BETTER IN ACCORDANCE WITH FDOT 

FOR ROAD & BRIDGE CONSTRUCTION (LATEST EDITION) PRIOR TO FINAL ACCEPTANCE BY THE FDOT.

* PERMITTEE WILL PROVIDE THE NECESSARY DENSITIES IN ACCORDANCE WITH SECTION 125-8 OF THE FDOT STANDARD SPECIFICATIONS 

THE RIGHT-OF-WAY FROM THE FDOT PRIOR TO USAGE.

* IT IS THE PERMITTEE’S RESPONSIBILITY TO OBTAIN FINAL ACCEPTANCE OF PERMITTED WORK (COMPLETED) AND THE RESTORATION OF 

ATTACHMENTS, SUCH AS POLE KEYS, DEAD MEN, GUYING APPARATUS, CONDUIT, ANCHOR BOLTS AND REINFORCING STEEL.

* SHALLOW POLE REMOVAL: SHALL CONSIST OF COMPLETELY REMOVING EACH POLE INCLUDING THE FOUNDATION AND ALL ACCESSORIES AND 

ASPHALT & BASE &SUBGRADE MATERIAL OR AS DIRECTED BY THE LOCAL RESIDENT OPERATIONS ENGINEER OR DESIGNEE. 

* PERMITTEE WILL MATCH ABUTTING PAVEMENT SECTION ADJACENT TO PERMITTED WORK WHICH INCLUDES THICKNESS AND TYPE OF 

BEACH OPERATIONS CENTER, 7900 W FOREST HILL BLVD AT THEIR EXPENSE OR AS DIRECTED BY THE OPERATIONS ENGINEER.

* PERMITTEE SHALL RETURN ALL DRAINAGE GRATE, SIGNS, AND GUARDRAIL REQUIRED TO BE REMOVED AND DELIVER IT TO THE PALM 

DEPARTMENT’S OPERATION ENGINEER OR THEIR DESIGNEE.
* PERMITTEE WILL RESTORE SWALE AREA ADJACENT TO PROPERTY/PROJECT LIMITS (4:1 OR FLATTER) AS DIRECTED BY THE 

RESPECTIVE UAO’S.
COMMENCING PERMITTED WORK. ALSO ENSURE ALL UTILITY WORK PERFORMED WITHIN FDOT R/W OBTAINS PROPER UTILITY PERMITS BY 

* PERMITTEE MUST OBTAIN FDOT UTILITY PERMIT FOR RELOCATION/INSTALLATION OF UTILITY FACILITIES WITHIN FDOT R/W PRIOR TO 

THEIR EXPENSE OR AS DIRECTED BY THE OPERATIONS ENGINEER.

* DRAINAGE INLET TOP, INCLUDING GRATE, WILL BE REMOVED AND DELIVERED TO WPB OPERATIONS BY THE PERMITTEE/CONTRACTOR AT 

APPURTENANCES SHALL BE INSTALLED IN ACCORDANCE WITH LATERAL OFFSETS AND CLEAR ZONE DETAILS.

FIRE HYDRANTS, PEDESTALS, WELLS & PUMP HEAD ASSEMBLIES & ASSOCIATED ABOVE GROUND IRRIGATION, CONTROL PANELS AND 

* ALL UTILITY POLES, MAST ARM ASSEMBLIES, STRAIN POLES, DOWN GUYS, ELECTRICAL SWITCHES, ELECTRONIC CABINETS, SIGN(S), 

CONSTRUCTION. 

* FOR ANY UNDERGROUND WORK, THE CONTRACTOR MUST CONTACT SIGNAL TRAFFIC CONTROL MAINTAINING AGENCY PRIOR TO 

BRIDGE CONSTRUCTION.

* ALL THERMOPLASTIC TRAFFIC STRIPES, MARKINGS AND SIGNAGE WILL BE INSTALLED PER THE FDOT STANDARD PLANS FOR ROAD AND 

THE AGGREGATE OF THE DIAMETERS TIMES TEN (10) TO OBTAIN THE MINIMUM DEPTH OF COVERAGE IN INCHES.

* PERMITTEE WILL MAINTAIN TEN (10) TIMES THE BORE DIAMETER FOR MINIMUM DEPTH OF COVERAGE. MULTIPLE PULL BACKS WILL BE 

ITEMS, THE STRUCTURE PLANS/SHOP DRAWINGS, AND A STRUCTURE NUMBER REQUEST FORM FILLED OUT. 

ADVANCED NOTIFICATION IS REQUIRED FOR PRE-ACCEPTANCE INSPECTIONS WHICH MUST INCLUDE A LIST OF OUTSTANDING PUNCH LIST 

THE FOUNDATION AND STRUCTURE.  ALL PUNCH LIST ITEMS MUST BE COMPLETED AT THE TIME OF THE PRE-INSPECTION. A 2-WEEK 

INSPECTION SHALL BE CONDUCTED PRIOR TO GROUTING THE BASE(S) TO INCLUDE THE INSPECTION OF THE LEVELING BOLTS ALONG WITH 

BEEN CONTRACTED THROUGHOUT THE CONSTRUCTION TO CONTACT THE DEPARTMENT AND SCHEDULE THE FIELD INSPECTION.  THIS 

 IS REQUIRED BY THE DEPARTMENT. IT IS THE RESPONSIBILITY OF THE QUALIFIED STRUCTURAL CEI THAT HAS STRUCTURAL INSPECTION

PRE-ACCEPTANCE -ONCE THE MAIN ASSEMBLY OF THE STRUCTURE HAVE BEEN MOUNTED ONTO THEIR RESPECTIVE FOUNDATION(S), A 

DEPARTMENT WOULD EXPECT TO BE NOTIFIED OF THE NEW DATES. 

DATE SHALL BE THE SCHEDULE AT THE PRE-CON.  IF THE ESTIMATED SCHEDULE CHANGES BY MORE THAN A FEW MONTHS THEN 

-THE DEPARTMENT REQUIRES AN ANTICIPATED DATE OF INSPECTION OF STRUCTURES AT THE BEGINNING OF THE PROJECT. A TENTATIVE 

* STRUCTURAL INSPECTION: CALL FOR A PRELIMINARY STRUCTURAL INSPECTION:

GIVEN TO INDICES 102-611, 102-612, 102-613, AND 102-660.

REMOVAL/RELOCATION/MODIFICATION OF ANY TRAFFIC DEVICES(S) AT THE PERMITTEE’S SOLE EXPENSE. SPECIAL ATTENTION WILL BE 
UNIFORM TRAFFIC CONTROL DEVICES (MUTCD).  THE OPERATIONS ENGINEER OR HIS DESIGNEE RESERVES THE RIGHT TO DIRECT THE 

FDOT STANDARD PLANS FOR ROAD AND BRIDGE CONSTRUCTION INDICES,  (102-600 SERIES) AND THE LATEST EDITION OF THE MANUAL ON 

* ALL MAINTENANCE OF TRAFFIC (MOT) FOR THIS PROJECT WILL BE IN COMPLIANCE WITH THE DEPARTMENTS CURRENT EDITION OF THE 

STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION”.
CONFORM TO THE “LATEST VERSION OF FDOT STANDARD PLANS FOR ROAD AND BRIDGE CONSTRUCTION AND LATEST VERSION OF THE 
* ALL MATERIALS AND CONSTRUCTION WITHIN THE FLORIDA DEPARTMENT OF TRANSPORTATION DESIGN (FDOT) RIGHT-OF-WAY SHALL 

* A STAFF MEMBER OF THE PERMITTEE/UAO SHALL ATTEND ALL REQUIRED FDOT FIELD MEETINGS AND/OR INSPECTIONS.

OF WAY.

APPROVAL IS CONTINGENT UPON CONFORMITY OF ALL WORK COMPLETED ACCORDING TO THIS PERMIT AND THE RESTORATION OF THE RIGHT 

* THIS PERMIT IS VALID ONLY FOR WORK PROPOSED WITHIN THE D.O.T. RIGHT-OF-WAY. CERTIFICATION ACCEPTANCE AND FINAL 

RESTORATION OF THE RIGHT OF WAY.

ACCEPTANCE AND FINAL APPROVAL IS CONTINGENT UPON CONFORMITY OF ALL WORK COMPLETED ACCORDING TO THIS PERMIT AND THE 

WITH ROSIE EVERT AT 561-370-1139 OR EMAIL ROSIE.EVERT@DOT.STATE.FL.US 48 HOURS PRIOR TO CONSTRUCTION. CERTIFICATION 

* PERMITTEE WILL COORDINATE (PRE-CONSTRUCTION MEETING, INSPECTIONS, FINAL ACCEPTANCE OF WORK, ETC) ALL PERMITTED WORK 

* PERMITTEE WILL PROVIDE THE F.D.O.T. WITH CERTIFIED “AS-BUILT”PLANS PRIOR TO FINAL ACCEPTANCE OF THE PERMITTED WORK.

COMPLIANCE WITH CONTRACT OR PERMIT REQUIREMENTS AND COORDINATION WITH ADJACENT PROJECTS OR WORK ACTIVITIES.

.  EACH REQUEST WILL BE RECEIVED BY THE APPROPRIATE DEPARTMENT PERSONNEL FOR HTTPS://WWW.FDOTLCIS.COM/LOGIN.ASPX

BE ENTERED INTO THE LANE CLOSURE INFORMATION SYSTEM (LCIS) BY THE PERMITTEE AT THE FOLLOWING URL ADDRESS: 

COMPLY WITH THE LANE CLOSURE ANALYSIS AS OUTLINED IN THE FDOT DESIGN MANUAL (FDM) 241.1 & 240.4.2.7. THE REQUEST SHALL 

CLOSURE DATE AND MUST BE APPROVED BY THE DEPARTMENT BEFORE WORK, REQUIRING THE CLOSURE WITHIN FDOT R/W. YOU MUST ALSO 

PERFORMED. THE LANE CLOSURE REQUEST SHALL BE SUBMITTED TO THE DEPARTMENT A MINIMUM OF 2 WEEKS PRIOR TO THE PROPOSED 

PERMITTEE SHALL SUBMIT A REQUEST TO THE DEPARTMENT THAT INCLUDES THE TIME, LOCATION, AND DESCRIPTION OF THE WORK BEING 

* PRIOR TO ANY WORK REQUIRING LANE CLOSURES, MOBILE OPERATIONS OR TRAFFIC PACING OPERATIONS, THE CONTRACTOR OR 

* ALL PULL BOXES SHALL HAVE A 1’ WIDE (MIN) X 6”DEEP CONTINUOUS CONCRETE APRON SLOPED AWAY FROM BOX. (TYPICALLY 1%).

TO COMMENCING WORK IN THE FDOT R/W.

* PERMITTEE SHALL OBTAIN A FDOT UTILITY PERMIT FOR INSTALLATION AND/OR RELOCATION OF EXISTING UTILITY FACILITIES PRIOR 

EMAIL ATTACHED PRIOR TO ANY COMMENCEMENT OF PERMITTED WORK.

PROOF OF A PROPER STATE CONTRACTOR’S LICENSE, CERTIFICATE OF LIABILITY INSURANCE AND MOT CERT W/ 24/7 CONTACT # AND 
* PERMITTEE’S CONTRACTORS THAT ARE PERFORMING PERMITTED WORK ACTIVITIES SHALL PROVIDE THE F.D.O.T. (PERMIT OFFICE) 

INCLUDE SOFT DIGS TO VERIFY VERTICAL & HORIZONTAL ALIGNMENT.

* PERMITTEE WILL ENSURE THAT ALL LOCATES HAVE BEEN PERFORMED PRIOR TO SCHEDULING OF ANY BORING ACTIVITIES. THIS SHALL 

EMAIL ATTACHED PRIOR TO ANY COMMENCEMENT OF PERMITTED WORK.

PROOF OF A PROPER STATE CONTRACTOR'S LICENSE, CERTIFICATE OF LIABILITY INSURANCE AND MOT CERT W/ 24/7 CONTACT # AND 

* CONTRACTORS PERFORMING DIRECTIONAL DRILLING AND/OR JACK AND BORE ACTIVITIES SHALL PROVIDE THE FDOT (PERMITS OFFICE) 

SECTION 555 OR 556, WHICHEVER IS APPLICABLE.

THE BORING ACTIVITIES, PERMITTEE SHALL PROVIDE ALL DOCUMENTATION TO BE IN ACCORDANCE WITH FDOT STANDARD SPECIFICATIONS, 

* PERMITTEE'S REPRESENTATIVE & AN F.D.O.T. INSPECTOR MUST BE ON SITE DURING ALL BORING ACTIVITIES.  UPON COMPLETION OF 

APPROVED BY THE OPERATIONS ENGINEER, OR DESIGNEE. MOT SHALL BE PICKED UP BY 4:00 PM AND NOT START BEFORE 9:00 AM.

* RESTRICTED HOURS OF OPERATION FOR LANE CLOSURES WILL BE FROM 9:00AM TO 4:00 PM, (MONDAY-FRIDAY), UNLESS OTHERWISE 

STOCKPILED IN THOSE AREAS AS DIRECTED BY THE DOT, INCLUDING ASPHALT MILLINGS.

CONTRACTOR, AT THEIR COST & EXPENSE FROM THE SITE TO THE PALM BEACH OPERATIONS CENTER, 7900 W FOREST HILL BLVD OR 

DEPARTMENT UNTIL A FINAL ACCEPTANCE OF THE PERMITTED PROJECT IS FULFILLED.  EXCAVATED MATERIALS SHALL BE HAULED BY THE 

* OWNERSHIP OF ALL SUITABLE EXCAVATED MATERIALS WITHIN THE FDOT R/W, AS DETERMINED BY THE FDOT, SHALL REMAIN IN THE 

GIVEN BY THE LOCAL RESIDENT OPERATIONS ENGINEER.

TYPE SHALL BE IN ACCORDANCE WITH THE F.D.O.T.’S FRICTION COURSE POLICY, LATEST EDITION, EXCEPT WHERE PERMISSION IS 
* PERMITTEE SHALL MILL (MIN DEPTH OF 1 5/8”) AND RESURFACE THE AFFECTED LANES AS DIRECTED. THE REPLACEMENT PAVEMENT 

EDITION.  ALL DISTURBED AREAS WILL BE SODDED WITHIN ONE (1) WEEK OF INSTALLATION OF SAID PERMITTED WORK.

SECTIONS 162, 981, 982, 983, 987 OF THE FDOT'S STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION, LATEST 

* SODDED AREAS WILL BE IN ACCORDANCE WITH FDOT STANDARD PLANS FOR ROAD AND BRIDGE CONSTRUCTION INDEX 570-010 AND 

522-001.

* REMOVAL/INSTALLATION OF SIDEWALK WILL BE IN ACCORDANCE WITH STANDARD PLANS FOR ROAD AND BRIDGE CONSTRUCTION INDEX 

VERTICAL BY 12” HORIZONTAL.
* PERMITTEE SHALL “STEP CUT” BOTH THE BASE ROCK AND THE STRUCTURAL ASPHALT. “STEP CUT”FOR BASE ROCK SHALL BE 8” 

(I.E. OFFSETS FROM HAZARDS, END TREATMENTS, MOWING STRIP, ETC.).

* PERMITTEE WILL INSTALL GUARDRAIL IN ACCORDANCE WITH STANDARD PLANS FOR ROAD AND BRIDGE CONSTRUCTION INDEX 536-001 

CONSTRUCTION TO THE WEST PALM BEACH OPERATIONS CENTER PRIOR TO OBTAINING FINAL ACCEPTANCE BY THE DEPARTMENT.

* PERMITTEE WILL BE REQUIRED TO DELIVER ALL SALVAGEABLE GUARDRAIL AND APPURTENANCES REMOVED, WITHIN THE LIMITS OF 

LEGALLY RESPONSIBLE PERSON FROM THE PRODUCER AND IS PROVIDED ON THE PRODUCER’S LETTERHEAD.
CLASS I CONCRETE, ETC. PRIOR TO FINAL ACCEPTANCE BY F.D.O.T. THE CERTIFICATION MUST BEAR THE ORIGINAL SIGNATURE OF A 

* PERMITTEE WILL PROVIDE THE PRODUCER’S CERTIFICATION FOR THE PRECAST COLLAR, SUPPORT SLAB, INLET GRATING, PIPE AND 

SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION (CURRENT EDITION).

SHALL CERTIFY THE CONCRETE WAS BATCHED, DELIVERED AND PLACED IN ACCORDANCE WITH SECTION 347 OF THE FDOT STANDARD 

SIDEWALK, CURB & GUTTER, DITCH PAVEMENT AND TRAFFIC SEPARATOR) PRIOR TO FINAL ACCEPTANCE BY FDOT. THE DELIVERY TICKET 

* PERMITTEE SHALL PROVIDE THE PRODUCER’S CERTIFICATION (DELIVERY TICKET) FOR THE NS CONCRETE-2500 PSI (USED FOR 

PERMITS
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P6
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4

4

4R

(TO BE REMOVED)

EXIST. MAST ARMS

8R

6

6

6

1

2

2

V4

V8

P6

P8

P8

P2

P2

STA. 117+78.00, 92.00' LT

CABINET LOCATION

(160 LF)

(180 LF)

(132 LF)

(135 LF)

(1 EA)

(1 EA)

(1 EA)

78' ARM

70' ARM

1 PED. CONDUIT

(19 LF)

1 PED. CONDUIT

(17 LF)

(14 LF)

1 SIGNALS CONDUIT

1 DETECTION

3 SPARE

1 DETECTION

1 SIGNALS/ PED.

3 SPARE

1 DETECTION

1 SIGNALS/ PED.1 SPARE

1 DETECTION

1 SIGNALS/ PED.

4 SPARE

1 DETECTION

1 SIGNALS/ PED.

1 PED. CONDUIT

(28 LF)

8

4

(TO BE REMOVED)

SIGNAL ASSEMBLY 

EXIST. PEDESTRIAN 

(TO REMAIN)

EXIST. MAST ARM

1 PED. CONDUIT

(21 LF)

P4E E

D

(1 EA)

(1 EA)

1 POWER CONDUIT

(28 LF)

(28 LF)

(17 EA)

10 40

Feet

0

(6 EA)

(6 AS)

(6 EA)

1 POWER CONDUIT

(125 LF)

(125 LF)

EXIST. R/W

EXIST. R/W

EXIST. R/W

B
E

N
O
I
S

T
 
F

A
R

M
S
 
R

O
A

D

(1 EA)

(TO BE REMOVED)

EXIST. PED. SIGNAL 

(TO BE REMOVED)

EXIST. CABINET

40' ARM

3

70' ARM

646-1-11

653-191

665-1-11

630-2-12-2-1

630-2-12-2-5

630-2-12-2-6

630-2-12-2-3

630-2-12-2-1

630-2-11-2-1

635-2-12-A

630-2-12-2-5

630-2-11-2-2

632-7-1-19E

663-1111

660-4-10-B4

663-1112

670-5-110B

630-2-11-2-1

639-3-11

641-2-12-12

630-2-11-2-1

630-2-11-2-1

A A

B

C

B

C

8

(13 LF)

1 SIGNALS CONDUIT

1 DETECTION

630-2-11-2-2

630-2-11-2-2

1 SIGNALS CONDUIT

1 DETECTION

P4

CROWN EL. 21.80

CROWN EL. 22.20

CROWN EL. 20.60

SIGNAL

EXIST. TEMP 

EL. 20.77

CROWN 

SR 80 (SOUTHERN BLVD.)

TS-30800

BENOIST FARMS ROAD AND SR 80 (SOUTHERN BLVD.)

STA. 117+92.00 

87.6' LT  

POLE LOCATION=

EL 21.40  2 

STA. 117+89.00 

32.60' RT 

POLE LOCATION=

EL 21.50  3 

STA. 116+08.50 

101.40' LT

POLE LOCATION=

EL 21.78  5 

EXISTING  

POLE LOCATION=

EL EXIST. 4 

STA. 117+62.20 

112.80' LT

POLE LOCATION=

EL 21.85  1 

5

1SIGNAL HEAD

FUTURE USE

SIGNAL HEAD

FUTURE USE

1 PED. CONDUIT

(19 LF) 630-2-11-2-1

1 SIGNALS CONDUIT

1 DETECTION

630-2-11-2-2(5 LF)

(2 EA)

(1 AS)

(1 EA)646-1-11

653-192

665-1-11

(TO BE REMOVED)

EXIST. MAST ARM & PED . SIGNAL 

632-7-1-4

632-7-1-7

(1 AS)

(4 EA)

(1 EA)

(1 EA)

(1 PI)

(1 PI)

(1 PI)

639-2-1-3

D

2

2

EXIST. FDOT R/W

EXIST. FDOT R/W

(TO BE REMOVED)

EXIST. PED. SIGNAL 

N

V2-A

V2-B

V6-B

V6-A

660-4-30-B1(1 EA)

660-4-30-B1

(1 EA)

(TO BE REMOVED)

EXIST. PED. SIGNAL 

(6 LF)

639-2-1-3

ROAD

FARMS 

BENOIST 

¡ CONST. 

  
  
42
'

 
 
 
 
 
6
0
'

          649-21-21

          649-21-3

          649-21-15

          649-21-15

W/ POWER SERVICE

EXIST. FPL SERVICE POINT

639-1-121 (1 AS)

          715-5-31(1 EA)

(1 EA)          715-5-31

          715-5-31(1 EA)

          715-5-31(1 EA)
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FTP-68B-06 FTP-68B-06

P8

4

PEDESTRIAN SIGNAL HEAD & SIGN DETAILSSIGNAL HEADS DETAILS

1

2

84 44R6 5 7

3

 SIGNALIZATION PLAN (1) 

(TO REMAIN) (TO REMAIN)
P4P2

88R

VIDEO DETECTOR CONNECTION

UNIT NO.

DETECTOR

NAME

DETECTOR
OD ZONE

TIMING FUNCTION

CONNECTED TO

1 OD-2,5 TF2, 5

V4 OD-4,4R,7 TF4, 7

OD-6,1 TF6, 1

V8 OD-8,8R,3 TF8, 3

OD-#  = OPTICAL DETECTION ZONE

REMOVAL ITEMS

690-50-0

690-20

690-31-1

690 70

4 EXISTING

3-SECT., 1-WAY

G

Y

R

1 EXISTING

3-SECT., 1-WAY

G

Y

R

P6

TURN

RIGHT

TO

YIELD

U-TURN

D

(30"X36")

R10-16

A B

(FREE SWINGING, DOUBLE SIDED)

INTERNALLY ILLUMINATED STREET NAME SIGNS

C

E

(EXIST. TO REMAIN)

3-SECT., 1-WAY

 7 AS 

R

Y

G

  650-1-13  

5-SECT., 1-WAY

 2 AS 

GG

Y

R

Y

  650-1-15  

3-SECT., 1-WAY

 6 AS 

R

Y

G

  650-1-13  

Benoist Farms

100 100

649-36-3-00

PED. SIGNAL

COUNT-DOWN

1-SECT., 1-WAY

 6 AS 

  653-191   

ROAD

 1 AS 

COUNT-DOWN

PED. SIGNAL

1-SECT., 2-WAY

P2 P4

653-192

1

8R

4R
5

1

TF1, TF5

+4R)

(1+5+8R

Ø1

P2

2

4R

5

P6

1

8R

6

TF1, TF6

(1+6+8R)

Ø2B

TF2, TF5

(2+5+4R)

Ø2A

OR

2

6

P2

P6

TF2, TF6

(2+6)

Ø3

PEDESTRIAN PHASE

PERMISSIVE PHASE

PROTECTED PHASE

LEGEND

ASSOCIATED PHASE MOVEMENTS

FIRE PRE-EMPTION

7

4

TF2, TF6

(2+6)

START-UP

2

6

4R

P2

P6

TF4

(4)

PRE-EMPT

FIRE

7

P4

4P8

8

3

7

3TF7, TF3

+6R)

(7+3+2R

Ø4

P8 P4

TF4, TF8

(4+8)

Ø6

TF3, TF8

(3+8)

Ø5A

OR TF4, TF7

(4+7)

Ø5B

POSTED SPEED ON BENOIST FARMS RD. = 40 MPH

POSTED SPEED ON SR 80 / SOUTHERN BOULEVARD = 50 MPH4.

CONTROLLER TIMINGS SHALL BE COORDINATED WITH PBCTED PRIOR TO FINAL ACCEPTANCE.3.

  RED MOVEMENTS - ALL OTHERS

FLASHING OPERATION: YELLOW MOVEMENTS - 2,62.

MINOR STREET IS BENOIST FARMS ROAD

MAJOR STREET IS SR 80 / SOUTHERN BOULEVARD1.

NOTES:

8

4

Vehicles

Watch For

START CROSSING

If Started

Finish Crossing

DON'T START

To Finish Crossing

TIME REMAINING

DON'T CROSS

STEADY

TIMER

FLASHING

BENOIST FARMS RD.

TO CROSS

PUSH BUTTON

Vehicles

Watch For

START CROSSING

If Started

Finish Crossing

DON'T START

To Finish Crossing

TIME REMAINING

DON'T CROSS

STEADY

TIMER

FLASHING

SOUTHERN BLVD.

TO CROSS

PUSH BUTTON

2

3

4

5

6

OD-2,5 TF2, 5

OD-6,1 TF6, 1

V2-A

V2-B

V6-A

V6-B

8 EA

1 EA

3 EA

8 EA

3  EA

TH# MA3

TH# 1

TH# 2

TH# 6

TH# 5

TH# 3

TH# 4

TH# 7

TH# MA2

TH# MA4

PERMITS
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10 40
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¡ CONST. BENOIST FARMS ROAD

E
-
2
 
C

A
N

A
L

L
.W
.D
.D
.

670-5400

653-191

665-1-11

(TO REMAIN)

HEAD & DETECTOR 

EXIST. PEDESTRIAN SIGNAL 

CABINET

EXIST. CONTROLLER 

EXIST. R/W

(TO REMAIN)

HEAD & DETECTOR 

EXIST. PEDESTRIAN SIGNAL 

(TO REMAIN)

& DETECTOR 

SIGNAL HEAD 

EXIST. PEDESTRIAN 

P2

P2

P8

P8

1 PED. CONDUIT

630-2-11-2-1

632-7-1-7

635-2-12-A

646-1-11

(1 EA)

(1 AS)

(1 EA)

(2 EA)

(1 AS)

B
E

N
O
I
S

T
 
F

A
R

M
S
 
R

O
A

D

REMOVED

& PEDESTAL TO BE 

SIGNAL HEAD, DETECTOR 

EXIST. PEDESTRIAN

1 LOOP CONDUIT

630-2-11-2-1

630-2-11-2-1

1 LOOP CONDUIT

660-2-106-B (2 EA)
EXIST. R/W

EXIST. R/W

TS-29055

BENOIST FARMS ROAD AND BELVEDERE ROAD

635-2-12-A(1 EA)

632-7-1-4(20 LF)
(20 LF)
(20 LF)

(7 LF)

(51 LF)

EXIST. R/W

EXIST. R/W

FTP-68B-06

PED. SIGNAL

COUNT-DOWN

1-SECT., 1-WAY

653-191

P8

PEDESTRIAN SIGNAL HEAD & SIGN DETAILS

 1 AS 

 SIGNALIZATION PLAN (2) 

REMOVAL ITEMS

690-20

690-31-1

690 70 1 EA

1 EA

1 EA

Vehicles

Watch For

START CROSSING

If Started

Finish Crossing

DON'T START

To Finish Crossing

TIME REMAINING

DON'T CROSS

STEADY

TIMER

FLASHING

BELVEDERE ROAD

TO CROSS

PUSH BUTTON

ALL EXISTING SIGNAL EQUIPMENT TO REMAIN UNLESS CALLED OUT IN PLANS.4. 

ALL CONTROLLER TIMINGS SHALL REMAIN AS IS.3.

POSTED SPEED ON BELVEDERE = 45 MPH

POSTED SPEED ON BENOIST FARMS RD. = 40 MPH2.

MINOR STREET IS BENOIST FARMS ROAD.

MAJOR STREET IS BELVEDERE ROAD.1.

NOTES:

PERMITS
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V

V

V

V

2
0
.9

6
9

V

V

   INTERCONNECT PLAN    

(17"X30"X24"D)

SMALL PULL BOX

PBC TRAFFIC ITS

FURNISH & INSTALL

TO NE CORNER

3-2" PVC FROM NW CORNER

PBC TRAFFIC ITS

FURNISH & INSTALL

633-2-32

635-2-13-A(1 EA)
(48 EA)

630-2-11-2-3(40 LF)

3 ITS CONDUITS

630-2-12-2-3

3 ITS CONDUITS

(130 LF)

3 ITS CONDUITS

(25 LF)

EXIST. R/W

EXIST. R/W

N
10 40

Feet

0

EXIST. R/W

EXIST. R/W

630-2-11-2-3

676-2600(1 EA)

633-3-54(1 EA)

SR 80 (SOUTHERN BLVD.)

B
E

N
O
I
S

T
 
F

A
R

M
S
 
R

O
A

D

(TO REMAIN)

ITS 2-2" PVC 

EXIST. PBC TRAFFIC

2-2" PVC (TO REMAIN)

EXIST. PBC TRAFFIC ITS

MAST ARM #1

WITH 3-2" PVC CONDUITS

CONNECT TO PROP. CONTROLLER 

LARGE PULL BOX (30"X48"X24"). 

CONST. PBC TRAFFIC ITS

3-2" PVC FROM EAST.

AND CONNECT PROP.

CONTROLLER CABINET

3-2" PVC TO PROP.

PBC TRAFFIC ITS

FURNISH & INSTALL

(TO BE REMOVED)

SMALL PULL BOX

EXIST. PBC TRAFFIC ITS/ISS

LG PULL BOX TO BE REMOVED

PBC TRAFFC ITS

2-2" PVC TO CONTROLLER

AND FURNISH & INSTALL 

FROM EAST

CONNECT PROP. 2-2" PVC

(17"X30"X24"D)

SMALL PULL BOX

PBC TRAFFIC ITS

FURNISH & INSTALL

3-2" PVC CONDUITS

PBC TRAFFIC ITS

FURNISH & INSTALL

2-2" PVC CONDUITS

PBC TRAFFIC ITS

FURNISH & INSTALL 

2-2" PVC CONDUITS TO REMAIN

EXISTING PBC TRAFFIC ITS

630-2-12-2-3(185 LF)

3 ITS CONDUITS

630-2-11-2-2

2 ITS CONDUITS

(25 LF)

630-2-12-2-2

2 ITS CONDUITS

(135 LF)

EXISTING PULL BOXES

AFTER REMOVING

EXISTING CONDUITS

2-2" PVC TO RECONNECT

PBC TRAFFIC ITS

FURNISH & INSTALL

TO BE REMOVED

PBC TRAFFIC ITS SM. PULL BOX 

PULL BOX (17"X30"X24"D)

3-2" PVC TO NEW SMALL

PBC TRAFFIC ITS

FURNISH & INSTALL

PULL BOX (17"X30"X24" D)

PBC TRAFFIC ITS

FURNISH & INSTALL

TO BE REMOVED

SM. PULL BOXES 

PBC TRAFFIC ITS630-2-11-2-2(10 LF)

FROM SOUTH

CONNECT CONDUITS

(17"X30"X24"D)

SMALL PULL BOX

PBC TRAFFIC ITS

FURNISH & INSTALL

(1 EA)635-2-13-B

(1 EA)635-2-13-B

(1 EA)635-2-13-B

(1 EA)635-2-13-B

TO CONNECT SOUTH PROPOSED CONDUITS

PBC TRAFFIC ITS SMALL PULL BOX (17"X30"X24"D) 

FURNISH & INSTALL

(2 EA) 635-2-13-B

TO PROP. CONTROLLER CABINET

RELOCATE ITS EQUIPMENT

633-1-410(55 LF)

(96 EA) 633-2-32

T-8
T-15
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 SIGNALIZATION DETAILS  

1
.2
'

7
.5
'

NORTHEAST QUADRANT

BENOIST FARMS RD. AND SR 80 (SOUTHERN BLVD.) 

SOUTHEAST QUADRANT

BENOIST FARMS RD. AND SR 80 (SOUTHERN BLVD.) 

SOUTHWEST QUADRANT

BENOIST FARMS RD. AND SR 80 (SOUTHERN BLVD.) 

 
 
4
.3
'

SIDEWALK

EXIST. 

CONNECT TO 

SIDEWALK

EXIST. 

CONNECT TO 

4

NORTHWEST QUADRANT

BENOIST FARMS RD. AND SR 80 (SOUTHERN BLVD.) 

2.0'

2
.3
'

1.2'

EXIST. SIDEWALK

CONNECT TO 

1

EXIST. R/W

EXIST. R/W

EXIST. R/W

 TRAFFIC SIGNAL CABINET

PROP. TEMP. STRAIN POLE

(TO BE REMOVED)

EXIST. MAST ARM UPRIGHT

(TO BE REMOVED)

EXIST. MAST ARM
PROP. TEMP. SPAN WIRE

(TO BE REMOVED)

EXIST. TEMP. STRAIN POLE

STRAIN POLE

PROP. TEMP. (TO BE REMOVED)

EXIST. TEMP. STRAIN POLE

SIDEWALK

EXIST. 

CONNECT TO 

SERVICE DISCONNECT

117+67.10, 98.10' LT

PEDESTRIAN SIGNAL

117+85.20, 85.40' LT

PEDESTRIAN SIGNAL

117+65.00, 50.50' RT

PEDESTRIAN SIGNAL

116+01.50, 45.20' RT

PEDESTRIAN SIGNAL

116+00.50, 14.80' RT

PEDESTRIAN SIGNAL

116+06.10, 89.80' LT

PEDESTRIAN SIGNAL

EXIST. FDOT R/W

EXIST. FDOT R/W

115+98.80, 76.30' LT

PEDESTRIAN SIGNAL
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L
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E

3
.8

0
'

4.30'
7.50'

7
.5

0
'

EXIST. BARRIER WALL

SIDEWALK

SHAFT FLUSH W/ SIDEWALK

SHAFT FOUNDATION

MAST ARM ASSEMBLY

MAST ARM #5MAST ARM #3

4.50'

SHAFT FOUNDATION

MAST ARM ASSEMBLY

MISC. ASPHALT PAVEMENT

6.38'

EXIST. GROUND

PROPOSED GUARDRAIL

EXIST. GROUND

D

D

CC

B B

6.5'

SIDEWALK

7.67'

1.64'

1.64'

MAST ARM ASSEMBLY

SHAFT FOUNDATION

GROUND

MAST ARM #2

6.5'

SIDEWALK

MAST ARM ASSEMBLY

SHAFT FOUNDATION

MAST ARM #1

A

A

MAST ARM FOUNDATION DETAIL

EOP EL. EXIST.

SHAFT EL. 21.78
(6" ABOVE GRADE)

SHAFT EL. 21.50

EOP EL. 20.46

EOP EL. 20.46

(6" ABOVE GRADE)

SHAFT EL. 21.40

EOP EL. 21.28

SHAFT FLUSH W/ SIDEWALK

SHAFT EL. 21.85
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  MAST ARM TABULATION   

G

Y

R

G

Y

R

G

Y

R

G

Y

R

G

Y

R

AC

124 3

H1

(ARM M.H.)

HEIGHT

MOUNTING

ARM

TOP OF FOUNDATION ELEVATION

W1

SIGN A

W2

SIGN BSIGN C

W3

H3 H2

B

H4

D

SIGN D

W4

TOTAL ARM LENGTH

5
W5

S
I
G

N
 
E

E H5

NTS

LUMINAIRE ARM

* DENOTES NUMBER OF SECTIONS IN SIGNAL HEAD ASSEMBLY

SIGNAL  DATA SIGN  DATA

NO.

ID
NO.

SHEET

BY STA.

LOCATION

ELEVATION

FOUND.

TOP OF

NO.

ARM

RDWY

ELEV.

CROWN
V/H

SIGNAL

Y/N

PLATES

BACK

Y/N

SIGNAL

PED.
DISTANCE FROM POLE

LENGTH

ARM

TOTAL

M.H.

ARM

90/270

DUAL ARMS

BETWEEN

ANGLE DISTANCE FROM POLE / HEIGHT AND WIDTH OF SIGN

COLOR

PAINT

1 * 2 * 3 * 4 * 5 * 6 * A H1 W1 B H2 W2 C H3 W3 D H4 W4

1 T-4 117+62.20 21.85 1 22.20 V Y N 19.0 3 30.5 3 42.5 3 54.5 3 66.5** 3 76.5 3 78 20.5 10 2 8 36 VIDEO 60 VIDEO 71.3 3 2.5 GALVANIZED

--- ----- -------------- ------- 2 -----

2 T-4 117+92.00 21.40 1 20.60 V Y N 33.0 3 40 20 GALVANIZED

--- ----- -------------- ------- 2 -----

3 T-4 117+89.00 21.50 1 20.80 V Y N 39.0 5 53.0 3 65.0 3 68.0 3 70 20 22.5 2 8 46 VIDEO GALVANIZED

--- ----- -------------- ------- 2 -----

4 T-4 EXIST. EXIST. 1 EXIST. V Y N EXIST. EXIST. EXIST. 65** 3 EXIST. EXIST. EXIST. 42 VIDEO 58 VIDEO 71.3 3 2.5 EXIST.

--- ----- -------------- ------- 2 -----

5 T-4 116+08.50 21.78 1 21.80 V Y N 32.3 5 40.3 3 51.3 3 62.3 3 66.3 3 70 20.5 22.3 2 8 57 VIDEO GALVANIZED

--- ----- -------------- ------- 2 -----

1

--- ----- -------------- ------- 2 -----

1

--- ----- -------------- ------- 2 -----

1

--- ----- -------------- ------- 2 -----

1

--- ----- -------------- ------- 2 -----

1

--- ----- -------------- ------- 2 -----

1

--- ----- -------------- ------- 2 -----

1

--- ----- -------------- ------- 2 -----

1

--- ----- -------------- ------- 2 -----

1

--- ----- -------------- ------- 2 -----

** FUTURE USE SIGNAL HEADS FOR EAST/WESTBOUND DUAL LEFT TURNS.
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UB
(ft.)

UAA
(ft.)

 (3)POLE
TYPE

POLE

STANDARD MAST ARM ASSEMBLIES DATA TABLE

LL
(deg)

UF
(deg)

SECOND ARM

 (2)FBA
(in.)

 (2)FAA
(ft.)

ARM
TYPE

 (2)FBA
(in.)

 (2)FAA
(ft.)

FIRST ARM

ARM
TYPE

 (1)
ASSEMBLY
NUMBERS

STRUCTURE
ID

NUMBERS

Table Date 11-01-16

20

20.5

20

FOUNDATION NOTES:
1.Design based on Borings taken sealed by:

     RADISE International.
2.Structural Class IV (Drill Shaft) f'c =4000 psi
3.Reinforcing Steel, Grade 60 ksi

DRILLED
SHAFT
ID

SPECIAL MAST ARM ASSEMBLIES DATA TABLE

LL(deg)LK(in)LJ(in)LH(in)

LUMINAIRE AND LUMINAIRE CONNECTION

LG(in)LF(ft)LELD(in)LC(in)LB(ft)LA(ft)RBRA

SHAFT AND REINF.

DB(ft)DA(ft)BF

POLE BASE CONNECTION (in)

BCBBBA#Bolts

STRUCTURE
NUMBER

Table Date 07-01-15

RC RD(in)

NOTES:
1.Work with Index 649-030 AND 649-031.
2.Design Wind Speed =170 mph

RE RF(in)

2

3

NOTES:

1.If an entry appears in column FAA, a shorter arm is required.  This is
obtained by removing length from the arm tip and the arm length shortened
from FA to FAA. SAA Similar.

2.If an entry appears in column UAA, a shorter pole is required.  This is
obtained by removing length from the pole tip and the pole height shortened
from UA to UAA.

3.Arm mounting height UB must be between 18-22 feet.

4.Pole types P2 and larger require a minimum 4.5 foot diameter drilled
shaft. Pole types P5 and larger require a minimum 5.0 foot diameter drilled
shaft.

5.Work this sheet with the Signal Designer’s “Mast Arm Tabulation”.  See
“Mast Arm Tabulation” for special instructions that include non-standard
Handhole location, paint color, terminal compartment requirement, and
pedestrian features.

6.Work with Index 649-030 and 649-031.

SEE BELOW

4

2.5 1240 4.5 11 15 8

8

34 122 3 80.5 0.5 0.75 0.25 0.2540 10 0.125

2

3

4

SEE BELOW

SEE BELOW

2.5 2640 5.0 11 19 128 40 82 3 80.5 0.5 0.75 0.25 0.2540 10 0.125

2.5 2645 5.0 11 19 12

6

42 82.25

A40/S-P2/S/L

A78/S/H

A70/S/HA70/S/H-P5/S/L

A40/S

P6/S/L

P5/S/L

P2/S/L

3 80.5 0.5 0.75 0.25 0.2540 10 0.125

1 A78/S/H-P6/S/L

5 A78/S/H-P5/S/L A78/S/H 31 P5/S/L 20.5 SEE BELOW

1

5 2.5 1940 5.0 11 19 128 40 82 3 80.5 0.5 0.75 0.25 0.2540 10 0.125

315

45

45

45

MAST ARM DATA TABLE 

BENOIST FARMS ROAD
FROM S.R. 80 (SOUTHERN BLVD.) TO BELVEDERE ROADAlan Gerwig & Associates, Inc.

12798 W. Forest Hill Blvd., Suite 201
Wellington, FL  33414
CA #7969

Civil and Structural Engineers

Ph.:  (561) 792-9000
Fax.:  (561) 792-9901
Project No. 16-034
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PLANS PREPARED BY:

THE STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION.

CRITERIA IN EFFECT ON THIS DATE FOR PALM BEACH COUNTY AND

SUBSTANTIAL COMPLIANCE WITH THE DESIGN STANDARDS AND

I HEREBY CERTIFY THAT THE ATTACHED PLANS AND DESIGNS ARE IN

DATE

JOHN D. WHITAKER, P.E. NO. 68599

PROFESSIONAL ENGINEER
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MARKING PLANS

INDEX OF SIGNING & PAVEMENT 

GUIDE SIGN WORKSHEET

SIGNING & PAVEMENT MARKING PLAN

SIGNING & PAVEMENT MARKING NOTES

TABULATION OF QUANTITIES

KEY SHEET

AS 

S-15

S-5 TO S-14

S-4

S-2 TO S-3

S-1

NAVD, 1988 DATUM

THIS PROJECT IS DESIGNED TO

SIGNING AND PAVEMENT MARKING PLANS

VENDOR NO. 451909667001
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY, SUITE 200
SCALAR CONSULTING GROUP INC.

POSTED SPEED ON SR 80: 50 MPH

POSTED SPEED ON BENOIST FARMS ROAD: 40 MPH

mELISSA mCkINLAY
DISTRICT 6

DISTRICT 2

DISTRICT 4

DISTRICT 2

DISTRICT 4

GREGG K. WEISS

ROBERT S. WEINROTH

DISTRICT 1
mARIA G. MARINO

dave kerner
DISTRICT 3

Maria sachs
DISTRICT 5

Mack Bernard
DISTRICT 7

DOCUMENTS OF THIS PROJECT.

GOVERNING SPECIFICATIONS ARE CONTAINED IN THE CONTRACT

CONTRACT SPECIFICATIONS FOR THIS PROJECT.

THERETO, AND SPECIAL PROVISIONS AS NOTED IN THE 

BRIDGE CONSTRUCTION (CURRENT EDITION), SUPPLEMENTS 

OF TRANSPORTATION STANDARD SPECIFICATIONS FOR ROAD AND 

EDITION), AND SUPPLEMENTS THERETO, FLORIDA DEPARTMENT 

STANDARD PLANS FOR ROAD & BRIDGE CONSTRUCTION (CURRENT

GOVERNED BY THE FLORIDA DEPARTMENT OF TRANSPORTATION

THESE PLANS HAVE BEEN PREPARED IN ACCORDANCE WITH AND

GOVERNING STANDARDS AND SPECIFICATIONS:

2020-C-496-00013-93120FDOT PERMIT NO. 
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   SIGNING & PAVEMENT   

      MARKING PLAN      
AS

VENDOR NO. 451909667
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY, SUITE 200
SCALAR CONSULTING GROUP INC.

TABULATION OF QUANTITIES

TABULATION  OF  QUANTITIES

NO.

ITEM

PAY

DESCRIPTION UNIT

SHEET NUMBERS

SHEET

THIS

TOTAL

S-5 S-6 S-7 S-8 S-9 S-10 S-11 S-12

PLAN FINAL PLAN FINAL PLAN FINAL PLAN FINAL PLAN FINAL PLAN FINAL PLAN FINAL PLAN FINAL PLAN FINAL

700 1 11 SINGLE POST SIGN, F&I GROUND MOUNT, UP TO 12 SF AS 4 6 2 3 3 2 2 22

700 1 12 SINGLE POST SIGN, F&I GROUND MOUNT, 12-20 SF AS 1 2 1 4

700 1 50 SINGLE POST SIGN, RELOCATE AS 1 1

700 1 60 SINGLE POST SIGN, REMOVE AS 3 8 8 9 9 1 38

700 2 12 MULTI- POST SIGN, F&I GROUND MOUNT, 12-20 SF AS 2 2 1 2 2 3 12

705 10 1 OBJECT MARKER, TYPE 1 , OM1-1 (18"X18") (DIAMOND GRADE) EA 6 6 3 6 6 9 36

705 11  1 DELINEATOR, FLEXIBLE TUBULAR EA 1 1 2

706 3 RETRO-REFLECTIVE PAVEMENT MARKERS (W/R) EA 17 66 37 17 39 4 7 10 197

RETRO-REFLECTIVE PAVEMENT MARKERS (Y/Y) EA 36 63 136 183 68 58 34 59 637

711 11 123 THERMOPLASTIC, STANDARD, WHITE, SOLID, 12" FOR CROSSWALK AND ROUNDABOUT LF 952 952

711 11 124 THERMOPLASTIC, STANDARD, WHITE, SOLID, 18" FOR DIAGONALS AND CHEVRONS LF 140 34 66 242 8 490

711 11 125 THERMOPLASTIC, STANDARD, WHITE, SOLID, 24" FOR STOP LINE AND CROSSWALK LF 980 55 33 17 39 41 55 1220

711 11 141 THERMOPLASTIC, STANDARD, WHITE, 2-4 DOTTED GUIDELINE / 6-10 GAP EXTENSION, 6" GM 0.140 0.126 0.057 0.046 0.034 0.052 0.041 0.496

711 11 160 THERMOPLASTIC, STANDARD, WHITE, MESSAGE OR SYMBOL EA 2 2

711 11 170 THERMOPLASTIC, STANDARD, WHITE, ARROW EA 4 13 3 8 3 6 6 5 48

711 11 224 THERMOPLASTIC, STANDARD, YELLOW, SOLID, 18" FOR DIAGONAL OR CHEVRON LF 48 25 181 212 61 45 572

711 11 241 THERMOPLASTIC, STANDARD, YELLOW, 2-4 DOTTED GUIDELINE / 6-10 DOTTED EXTENSION LINE, 6" GM 0.076 0.060 0.073 0.030 0.030 0.060 0.329

711 14 160 THERMOPLASTIC, PREFORMED, WHITE, PAVEMENT MESSAGE (BIKE LANE SYMBOL) EA 3 2 5

711 14 170 THERMOPLASTIC, PREFORMED, WHITE, ARROW (BIKE THRU ARROW) EA 3 2 5

711 15 231 THERMOPLASTIC, STANDARD-OTHER SURFACES, YELLOW, SKIP, 6" GM 0.182 0.068 0.046 0.296

711 16 101 THERMOPLASTIC, STANDARD-OTHER SURFACES, WHITE, SOLID, 6" NM 0.023 0.282 0.306 0.286 0.262 0.217 0.247 0.248 1.871

711 16 102 THERMOPLASTIC, STANDARD-OTHER SURFACES, WHITE, SOLID, 8" GM 0.067 0.115 0.077 0.105 0.017 0.381

711 16 131 THERMOPLASTIC, OTHER SURFACES, WHITE, SKIP, 6",10-30 SKIP OR 3-9 LANE DROP GM 0.073 0.106 0.015 0.194

711 16 201 THERMOPLASTIC, STANDARD-OTHER SURFACES, YELLOW, SOLID, 6" NM 0.094 0.124 0.240 0.301 0.231 0.257 0.192 0.202 1.641

713 103 101 PERMANENT TAPE, WHITE, SOLID, 6" FOR CONCRETE BRIDGES GM 0.028 0.014 0.042

713 103 201 PERMANENT TAPE, YELLOW, SOLID, 6" FOR CONCRETE BRIDGES GM 0.111 0.042 0.153

PERMITS
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   SIGNING & PAVEMENT   

      MARKING PLAN      
AS

VENDOR NO. 451909667
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY, SUITE 200
SCALAR CONSULTING GROUP INC.

TABULATION OF QUANTITIES

TABULATION  OF  QUANTITIES

NO.

ITEM

PAY

DESCRIPTION UNIT

SHEET NUMBERS

SHEET

THIS

TOTAL

TOTAL

GRAND

S-13 S-14

PLAN FINAL PLAN FINAL PLAN FINAL PLAN FINAL PLAN FINAL PLAN FINAL PLAN FINAL PLAN FINAL

700 1 11 SINGLE POST SIGN, F&I GROUND MOUNT, UP TO 12 SF AS 4 3 7 29

700 1 12 SINGLE POST SIGN, F&I GROUND MOUNT, 12-20 SF AS 4

700 1 50 SINGLE POST SIGN, RELOCATE AS 1

700 1 60 SINGLE POST SIGN, REMOVE AS 9 2 11 49

700 2 12 MULTI- POST SIGN, F&I GROUND MOUNT, 12-20 SF AS 2 2 14

705 10 1 OBJECT MARKER, TYPE 1 , OM1-1 (18"X18") (DIAMOND GRADE) EA 6 6 42

705 11  1 DELINEATOR, FLEXIBLE TUBULAR EA 2

706 3 RETRO-REFLECTIVE PAVEMENT MARKERS (W/R) EA 1 8 9 206

RETRO-REFLECTIVE PAVEMENT MARKERS (Y/Y) EA 60 8 68 705

711 11 123 THERMOPLASTIC, STANDARD, WHITE, SOLID, 12" FOR CROSSWALK AND ROUNDABOUT LF 225 225 1177

711 11 124 THERMOPLASTIC, STANDARD, WHITE, SOLID, 18" FOR DIAGONALS AND CHEVRONS LF 490

711 11 125 THERMOPLASTIC, STANDARD, WHITE, SOLID, 24" FOR STOP LINE AND CROSSWALK LF 44 27 71 1291

711 11 141 THERMOPLASTIC, STANDARD, WHITE, 2-4 DOTTED GUIDELINE / 6-10 GAP EXTENSION, 6" GM 0.066 0.028 0.094 0.590

711 11 160 THERMOPLASTIC, STANDARD, WHITE, MESSAGE OR SYMBOL EA 2

711 11 170 THERMOPLASTIC, STANDARD, WHITE, ARROW EA 4 2 6 54

711 11 224 THERMOPLASTIC, STANDARD, YELLOW, SOLID, 18" FOR DIAGONAL OR CHEVRON LF 78 78 650

711 11 241 THERMOPLASTIC, STANDARD, YELLOW, 2-4 DOTTED GUIDELINE / 6-10 DOTTED EXTENSION LINE, 6" GM 0.059 0.059 0.388

711 14 160 THERMOPLASTIC, PREFORMED, WHITE, PAVEMENT MESSAGE (BIKE LANE SYMBOL) EA 1 1 2 7

711 14 170 THERMOPLASTIC, PREFORMED, WHITE, ARROW (BIKE THRU ARROW) EA 1 1 2 7

711 15 231 THERMOPLASTIC, STANDARD-OTHER SURFACES, YELLOW, SKIP, 6" GM 0.106 0.106 0.402

711 16 101 THERMOPLASTIC, STANDARD-OTHER SURFACES, WHITE, SOLID, 6" NM 0.207 0.085 0.292 2.163

711 16 102 THERMOPLASTIC, STANDARD-OTHER SURFACES, WHITE, SOLID, 8" GM 0.381

711 16 131 THERMOPLASTIC, OTHER SURFACES, WHITE, SKIP, 6",10-30 SKIP OR 3-9 LANE DROP GM 0.194

711 16 201 THERMOPLASTIC, STANDARD-OTHER SURFACES, YELLOW, SOLID, 6" NM 0.258 0.055 0.313 1.954

713 103 101 PERMANENT TAPE, WHITE, SOLID, 6" FOR CONCRETE BRIDGES GM 0.042

713 103 201 PERMANENT TAPE, YELLOW, SOLID, 6" FOR CONCRETE BRIDGES GM 0.153
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   SIGNING & PAVEMENT   

      MARKING PLAN      
AS

VENDOR NO. 451909667
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY, SUITE 200
SCALAR CONSULTING GROUP INC.

     MARKING NOTES      

   SIGNING & PAVEMENT   

GENERAL NOTES

 

9. FOR FURTHER UTILITY COORDINATION CONTACT:

   DURING CONSTRUCTION.

   ONLY. THE CONTRACTOR SHALL DETERMINE THE EXACT LOCATION OF EXISTING UTILITIES

   BE PRESENT. THE LOCATION OF THE UTILITIES SHOWN IN THE PLANS ARE APPROXIMATE

   ANY EXCAVATION INVOLVING ITS UTILITIES SO THAT A COMPANY REPRESENTATIVE CAN

8. NOTIFY THE APPROPRIATE UTILITY COMPANY FORTY-EIGHT (48) HOURS IN ADVANCE OF 

   UNDERGROUND UTILITIES AND OVERHEAD UTILITIES.

7. USE CAUTION WHEN WORKING IN OR AROUND AREAS OF EXISTING TRANSMISSION LINES,

   NOTED IN THE PLANS.

6. ANY EXISTING SIGNS WITHIN THE PROJECT LIMITS SHALL REMAIN UNLESS OTHERWISE

   

   SHALL BE INCLUDED UNDER MAINTENANCE OF TRAFFIC.

   PAVEMENT MARKINGS SHALL BE PLACED UPON COMPLETION OF THE PROJECT. ALL COST 

   BLASTING, INCLUDING THE EXISTING MARKINGS ON THE C-51 CANAL BRIDGE. ALL EXISTING 

5. CONFLICTING AND/OR MISLEADING PAVEMENT MARKINGS SHALL BE REMOVED BY WATER

   SPECIFIED.

4. ALL STATION CALL OUTS REFER TO ¡ CONST. BENOIST FARMS ROAD UNLESS OTHERWISE

   AND AT ALL SIDE STREETS.

3. MATCH EXISTING PAVEMENT MARKINGS AT THE BEGINNING AND END OF THE PROJECT

   TYPICALS FOR PAVEMENT MARKINGS, SIGNING & GEOMETRICS NO. T-P-18.

   FOR ADDITIONAL INFORMATION REGARDING STRIPING, SEE PALM BEACH COUNTY

   U = RPM BI-DIRECTIONAL RED/YELLOW

   T = RPM BI-DIRECTIONAL WHITE/RED

   S = FDP YELLOW

   R = FDP WHITE

   P = RPM BI-DIRECTIONAL AMBER/AMBER

   N = 6" SKIP YELLOW TYP (2'-4')

   M = 6" SKIP YELLOW TYP (6'-10')

   L = 6" SKIP YELLOW TYP (10'-30')

   K = 6" DOUBLE YELLOW

   J = 18" SOLID YELLOW

   I = 6" SOLID YELLOW

   H = 6" SKIP WHITE TYP (2'-4')

   G = 6" SKIP WHITE TYP (6'-10')

   F = 6" SKIP WHITE TYP (10'-30')

   E = 24" SOLID WHITE

   D = 18" SOLID WHITE

   C = 12" SOLID WHITE

   B = 8" SOLID WHITE

   A = 6" SOLID WHITE

   TO BE PLACED. THEY ARE.

2. LETTER DESIGNATIONS ARE USED IN THE PLANS TO INDICATE THE TYPE OF STRIPE

  OVER F.D.O.T. STANDARD SPECIFICATIONS. 

  EDITION), HOWEVER, WHERE CONFLICTS EXIST, THIS TYPICAL SHALL TAKE PRECEDENT  

  CONSTRUCTION, THE M.U.T.C.D. & F.D.O.T. ROADWAY & TRAFFIC DESIGN STANDARDS (LATEST)

  DEPARTMENT OF TRANSPORTATION STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE

1. PAVEMENT MARKINGS INSTALLATIONS SHALL BE IN ACCORDANCE WITH THE FLORIDA

(561) 540-9263AT&T FLORIDAGARTH BEDWARD

(561) 632 9734PBC TRAFFIC ISS               KEN SCHNEIDER

(561) 684-4365PBC TRAFFIC ITS      DANIEL RODRIGUEZ

(561) 233-3900PBC TRAFFIC SIG               OPERATIONS SUPT. 

(561) 740-4600PBC WATER UTILITIESTISH STEINFELS

(561) 398-2338FLORIDA PUBLIC UTILITIESFERNANDO VAN LEEUWEN

(321) 214-3865FPL - DISTRIBUTIONPHILLIP PASCASIO

(954) 232-1070CROWN CASTLEMICHAEL RODRIGUEZ

(305) 968-5516FLORIDA CITY GASMICHAEL ALEXANDER

(561) 419-1612COMCASTPETER PIZZA

PHONE NUMBERUTILITYCONTACT PERSON
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PLANS PREPARED BY:

THE STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION.

CRITERIA IN EFFECT ON THIS DATE FOR PALM BEACH COUNTY AND

SUBSTANTIAL COMPLIANCE WITH THE DESIGN STANDARDS AND

I HEREBY CERTIFY THAT THE ATTACHED PLANS AND DESIGNS ARE IN

DATE

                                        

                                                            
JOHN D. WHITAKER, P.E. NO. 68599

PROFESSIONAL ENGINEER
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COUNTY OF PALM BEACH
STATE OF FLORIDA

BOARD OF COUNTY COMMISSIONERS
PROJECT NO.

BENOIST FARMS ROAD - SR 80 (SOUTHERN BOULEVARD) TO BELVEDERE ROAD

SHEET DESCRIPTION                  

KEY SHEET                          

TABULATION OF QUANTITIES           

POLE DATA AND LEGEND               

   L-1   

   L-2   

   L-3   

SHEET NO.

   L-4   

LIGHTING PLAN                      L-5 - L-7

GENERAL NOTES                      

SDW
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2/1/2021

BRIDGE LIGHT MOUNTING DETAILS      L-8 - L-9

L-10 - L-20

(FOR INFORMATION ONLY)             

EXISTING BRIDGE SUPPORT PLANS      
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PROJECT NO.

VENDOR NO. 451909667001
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY, SUITE 200
SCALAR CONSULTING GROUP INC.

lighting PLANS

BENOIST FARMS ROAD AND SR 80 (Ts-30800)

mELISSA mCkINLAY
DISTRICT 6

DISTRICT 2

DISTRICT 4

DISTRICT 2

DISTRICT 4

GREGG K. WEISS

ROBERT S. WEINROTH

mARIA G. MARINO
DISTRICT 1

dave kerner
DISTRICT 3

DISTRICT 7

DISTRICT 5

Mack Bernard

Maria sachs

POSTED SPEED ON SR 80: 50 MPH

POSTED SPEED ON BENOIST FARMS ROAD: 40 MPH

2020-C-496-00013FDOT PERMIT NO. 

CONTRACT SPECIFICATIONS FOR THIS PROJECT

THERETO, AND SPECIAL PROVISIONS AS NOTED IN THE 

BRIDGE CONSTRUCTION (CURRENT EDITION), SUPPLEMENTS 

OF TRANSPORTATION STANDARD SPECIFICATIONS FOR ROAD AND 

EDITION), AND SUPPLEMENTS THERETO, FLORIDA DEPARTMENT 

STANDARD PLANS FOR ROAD & BRIDGE CONSTRUCTION (CURRENT

GOVERNED BY THE FLORIDA DEPARTMENT OF TRANSPORTATION

THESE PLANS HAVE BEEN PREPARED IN ACCORDANCE WITH AND

GOVERNING STANDARDS AND SPECIFICATIONS:

L-1

L-20
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TABULATION OF QUANTITIES

INCLUDES THE COST OF COPPER KEEPER. 715-1-12

JOINT SEAL AND CLASS S FINISH.

RECONSTRUCTED TRAFFIC RAILING SHALL MATCH EXISTING TRAFFIC RAILING. ALSO INCLUDES COST OF REPLACING 

& TRAFFIC RAILING AND CONSTRUCTION OF DECK, PEDESTAL & TRAFFIC RAILING. FACE AND PROFILE OF 

INCLUDES ALL COSTS FOR LIGHT POLE PEDESTAL RETROFIT AT POLE NO. 2. INCLUDES REMOVAL OF EXISTING DECK521-5-13

PAY ITEM FOOT NOTE:

TABULATION  OF  QUANTITIES

NO.

ITEM

PAY

DESCRIPTION UNIT

SHEET NUMBERS

SHEET

THIS

TOTAL

TOTAL

GRAND

L-5 L-6 L-7

PLAN FINAL PLAN FINAL PLAN FINAL PLAN FINAL PLAN FINAL PLAN FINAL PLAN FINAL

521-5-13 CONCRETE TRAFFIC RAILING-BRIDGE, 36" SINGLE-SLOPE LF 9 9 9

630-2-11-2 2" PVC (SCH 40) UNDERGROUND CONDUIT (OPEN TRENCH) LF 150 150 150

630-2-12-2-3 2-2" (HDPE SDR 11) UNDER PAVEMENT CONDUIT (DIRECTIONAL BORE) LF 100 100 100

630-2-14-2 2" RIGID CONDUIT HOT DIPPED GALVANIZED CONDUIT SURFACE MOUNTED LF 50 50 50

635-2-12-A PULL BOX (17"x 30" x 12"D) HEAVY DUTY COVERS (TIER 15) EA 5 5 5

635-3-12 JUNCTION BOX, FURNISH & INSTALL, MOUNTED EA 1 1 1

715-11-111-L21 FURNISH AND INSTALL 268 WATT COBRAHEAD LED LUMINAIRE EA 4 4 4

715-11-500 LUMINAIRE, REMOVE EA 4 4 4

715-1-12 CONDUCTOR (NO.8 TO NO.6) LF 670 670 670

715-4-70 LIGHT POLE COMPLETE, REMOVE POLE AND FOUNDATION EA 3 3 3

715-4-22 LIGHT POLE COMPLETE, FURNISH & INSTALL STANDARD POLE SPECIAL FOUNDATION, 35' MOUNTING HEIGHT EA 1 1 1

715-4-111 STANDARD LAMPPOST, STANDARD FOUNDATION (40' MOUNTING HEIGHT) EA 2 2 2

L-2

L-20
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   BENOIST FARMS ROAD   

                        
1:1

SDW

VENDOR NO. 451909667
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY., SUITE 200
SCALAR CONSULTING GROUP INC.

LIGHTING NOTES:

     GENERAL NOTES      

(561) 540-9263AT&T FLORIDAGARTH BEDWARD

(561) 632 9734PBC TRAFFIC ISS               KEN SCHNEIDER

(561) 684-4365PBC TRAFFIC ITS      DANIEL RODRIGUEZ

(561) 233-3900PBC TRAFFIC SIG               OPERATIONS SUPT. 

(561) 740-4600PBC WATER UTILITIESTISH STEINFELS

(561) 398-2338FLORIDA PUBLIC UTILITIESFERNANDO VAN LEEUWEN

(321) 214-3865FPL - DISTRIBUTIONPHILLIP PASCASIO

(954) 232-1070CROWN CASTLEMICHAEL RODRIGUEZ

(305) 968-5516FLORIDA CITY GASMICHAEL ALEXANDER

(561) 419-1612COMCASTPETER PIZZA

PHONE NUMBERUTILITYCONTACT PERSON

POLES AND HPS LUMINAIRES BEING REMOVED.

COORDINATE WITH PALM BEACH TRAFFIC OPERATIONS AT (561) 233-3900 FOR THE RETURN OF ALL ALUMINUM 6.

 

DETERMINED BY THE CONTRACTOR DURING CONSTRUCTION.

LOCATION OF THE UTILITIES SHOWN IN THE PLANS ARE APPROXIMATE ONLY. THE EXACT LOCATION SHALL BE 

OF ANY EXCAVATION INVOLVING ITS UTILITIES SO THAT A COMPANY REPRESENTATIVE CAN BE PRESENT. THE 

THE CONTRACTOR SHALL NOTIFY THE APPROPRIATE UTILITY COMPANY TWO (2) FULL WORKING DAYS IN ADVANCE 5.

ALL LUMINAIRES WHICH ARE "TO BE REMOVED BY OTHERS" WILL NOT BE REMOVED AS PART OF THIS PROJECT.4.

BECOME FAMILIAR WITH AND COMPLY WITH PALM BEACH COUNTY TRAFFIC DIVISION INSPECTION PROCEDURES.3.

EQUIPMENT.

AGENCY'S REQUIRED EQUIPMENT AND VERIFY WITH THE MAINTAINING AGENCY PRIOR TO PURCHASING SUCH 

PROVIDE SUBMITTAL DATA THAT IS COMPATIBLE WITH THE MAINTAINING AGENCY. PROVIDE THE MAINTAINING 2.

TRAFFIC DIVISION.

THE AGENCY RESPONSIBLE FOR MAINTENANCE OF INTERSECTION LIGHTING EQUIPMENT IS PALM BEACH COUNTY 1.

L-3
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   BENOIST FARMS ROAD   

                        
1:1

SDW
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Average Initial Intensity       

DESCRIPTIONSYMBOLS

LEGEND

4:1 Or LessUniformity Ratio Avg./Min.

Max./Min. 10:1 Or Less

  POLE DATA AND LEGEND  

EXISTING LIGHT POLE TO REMAIN.

EXISTING LIGHT POLE TO BE REMOVED.

BRIDGE CONSTRUCTION.

PULL BOX.  FOR SPECIFICATIONS SEE SECTION 635 OF STANDARD SPECIFICATIONS FOR ROAD AND

Design Wind Speed 170 MPH

Average Initial Intensity       

4:1 Or LessUniformity Ratio Avg./Min.

Max./Min. 10:1 Or Less

Design Wind Speed 170 MPH

1.0 Foot Candles (H.F.C.)

Average Initial Intensity       

J

SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION.

SURFACE MOUNTED JUNCTION BOX.  FOR SPECIFICATIONS SEE SECTION 635 OF STANDARD 

*

LIGHTING DESIGN CRITERIA

SIGNALIZED INTERSECTION

FDOT

(MINOR ARTERIAL INTERMEDIATE)

ROADWAY LIGHTING DESIGN CRITERIA

FLORIDA GREENBOOK

LUMINAIRE. LIGHTING PHOTOMETRICS BASED ON ATB2 80 BLEDE10 R4 OR EQUAL.

OPERATION. DESIGNED FOR TYPE IV DISTRIBUTION. SYMBOL CONSIST OF NEW MAST ARM MOUNTED 

268 WATT (32329 LUMENS) LED LUMINAIRE 4000K COLOR TEMPERATURE WIRED FOR 120 VOLT 

OR EQUAL.

POLE ASSEMBLY INSTALLED BY FPL. LIGHTING PHOTOMETRICS BASED ON ATB2 80 BLEDE10 R4 

OPERATION. DESIGNED FOR TYPE IV DISTRIBUTION. SYMBOL CONSIST OF NEW STANDARD LIGHT 

268 WATT (32329 LUMENS) LED LUMINAIRE 4000K COLOR TEMPERATURE WIRED FOR 120 VOLT 

POLE ASSEMBLY. LIGHTING PHOTOMETRICS BASED ON ATB2 80 BLEDE10 R4 OR EQUAL.

OPERATION. DESIGNED FOR TYPE IV DISTRIBUTION. SYMBOL CONSIST OF NEW STANDARD LIGHT 

268 WATT (32329 LUMENS) LED LUMINAIRE 4000K COLOR TEMPERATURE WIRED FOR 480 VOLT 

LIGHTING PHOTOMETRICS BASED ON ATB2 80 BLEDE10 R4 OR EQUAL.

OPERATION. DESIGNED FOR TYPE IV DISTRIBUTION. SYMBOL CONSISTS OF LED LUMINAIRE RETROFIT. 

268 WATT (32329 LUMENS) LED LUMINAIRE 4000K COLOR TEMPERATURE WIRED FOR 480 VOLT 

* SEE STRUCTURAL SHEET FOR LIGHT POLE PEDESTAL FOUNDATION DETAILS.

(TW GREEN INSULATION) INSIDE CONDUIT WITH OTHER CONDUCTORS.

AND CONDUCTOR SIZE AS SHOWN ON PLAN SHEETS).  RUN ONE (1) 6 AWG COPPER BOND CONDUCTOR 

SCHEDULE 40 PVC CONDUIT, OPEN TRENCH,  WITH THW OR THWN CONDUCTORS INSIDE (CONDUIT 

(TW GREEN INSULATION) INSIDE CONDUIT WITH OTHER CONDUCTORS.

AND CONDUCTOR SIZE AS SHOWN ON PLAN SHEETS).  RUN ONE (1) 6 AWG COPPER BOND CONDUCTOR 

HDPE (SDR 11) CONDUIT, DIRECTIONAL BORE,  WITH THW OR THWN CONDUCTORS INSIDE (CONDUIT 

BASED ON ATB2 80 BLEDE10 R4 OR EQUAL.

LUMINAIRE ASSEMBLY INSTALLED BY FPL ON AN EXISTING FPL POLE. LIGHTING PHOTOMETRICS 

OPERATION. DESIGNED FOR TYPE IV DISTRIBUTION. SYMBOL CONSIST OF NEW ARM AND LED 

268 WATT (32329 LUMENS) LED LUMINAIRE 4000K COLOR TEMPERATURE WIRED FOR 120 VOLT 

LABEL

A

B

C

D

E

SHEETS).  

WITH THW OR THWN CONDUCTORS INSIDE (CONDUIT AND CONDUCTOR SIZE AS SHOWN ON PLAN 

SCHEDULE 80 PVC CONDUIT, BRIDGE SURFACE MOUNT (ATTACHED OUTSIDE FACE OF BARRIER) , 

3.0 Foot Candles (H.F.C.) (1.5 H.F.C. Min.)

1.5 Foot Candles (V.F.C.) (1.2 V.F.C. Min.)

POLE DATA

NO.

POLE
LABEL CIRCUIT STATION

ARM

BRACKET
WATTAGE

LUMINAIRE

HEIGHT

MOUNTING
POLE OFFSET

1 E FPL INSTALLED 113+58 8'  268 37.5' 7'RT

2 C EXIST CKT C-III 115+45 10'  268 40' 73' LT

3 D EXIST. CKT C-IV 115+96 EXIST.  268 EXIST. 42' RT

4 D EXIST. CKT C-IV 115+99 EXIST.  268 EXIST. 166' RT

5 D EXIST.C-III 116+03 EXIST.  268 EXIST. 174' LT

6 A SIGNAL 116+09 10'  268 40' 101' LT

7 A SIGNAL 117+62 10'  268 40' 113'LT

8 C EXIST. CKT C-VI 117+67 10'  268 40' 122' RT

9 C EXIST. CKT C-VI 117+73 10'  268 40' 47' RT

10 D EXIST. CKT C-VI 117+75 EXIST.  268 EXIST. 174'LT

11 A SIGNAL 117+89 10'  268 40' 32' RT

12 B FPL INSTALLED 118+32 8'  268 37.5' 82' LT

13 B FPL INSTALLED 118+42 8'  268 37.5' 27' RT

14 B FPL INSTALLED 119+47 8'  268 37.5' 81' LT

15 B FPL INSTALLED 120+76 8'  268 37.5' 75' LT

L-4
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EXIST. R/W

5' LIMITED ACCESS EASEMENT

WAWA DEVELOPMENT

EXIST. R/W

EXIST. R/W

EXIST. R/W

EXIST. R/W

EXIST. R/W

1-#6 AWG (GND.)

2-#6 AWG (EXIST. CKT. C-III)

1-#6 AWG (GND.)

2-#6 AWG (EXIST. CKT. C-III)

1-#6 AWG (GND.)

2-#6 AWG (EXIST. CKT. C-VI)

1-#6 AWG (GND.)

2-#6 AWG (EXIST. CKT. C-VI)

630-2-11-2 (1 RUN @ 85')

630-2-11-2 (1 RUN @ 65')

630-2-14-2 (1 RUN @ 50')

POLE NO. 4, EXIST. C-IV

STA. 115+99, 166' RT

POLE NO. 6, CKT. SIGNAL

STA. 116+09, 101' LT

POLE NO. 7, CKT. SIGNAL

STA. 117+62, 113' LT

POLE NO. 8, EXIST. CKT C-VI

STA. 117+67, 122' RT

POLE NO. 9, EXIST. CKT C-VI

STA. 117+73, 47' RT

POLE NO. 10, CKT. C-VI 

STA. 117+75, 174' LT

POLE NO. 12, FPL INSTALLED

STA. 118+32, 82' LT

POLE NO. 13, FPL INSTALLED

STA. 118+42, 27' RT

POLE NO. 14, FPL INSTALLED

STA. 119+47, 81' LT
TH #9

TH #8

TH #2

TH #3

TH #4

TH #5

TH #10

TH #6

TH #7

S.F.W.M.D. CANAL EASEMENT

TO BE REMOVED

EXIST. LIGHT POLE 

TO BE REMOVED

EXIST. LIGHT POLE 

TO BE REMOVED

EXIST. LIGHT POLE 

EXIST. LOAD CENTER "C"

480 V-To-Ground, 1 PHASE, 3 WIRE, 1P-280 AMP MAIN CIRCUIT BREAKER

STA. 116+84, 1979' LT

DESIGNATION

AND CIRCUIT

LOAD CENTER

MAIN & CIRCUIT BREAKER SIZES

LOAD (AMPS)

CONNECTED

TOTAL

LOAD (KVA)

CONNECTED

TOTAL

C-I 40 AMPS 1P (BRANCH) 21.67 10.40

C-II 40 AMPS 1P (BRANCH) 21.67 10.40

C-III 40 AMPS 1P (BRANCH) 16.58 7.96

C-IV 40 AMPS 1P (BRANCH) 14.08 6.76

C-V 40 AMPS 1P (BRANCH) 17.33 8.32

C-VI 40 AMPS 1P (BRANCH) 13.34 6.40

CONTINUOUS LOAD 50241.6 VA

20% SPARE CAPACITY 10048.3 VA

25% CONTINUOUS LOAD 15072.5 VA

TOTAL LOAD 75362.4 VA

TOTAL LOAD IN AMPS 157.0 A

LOCATED AT STA. 116+84, 1979' LT

LIGHTING CIRCUIT C-III. LOAD CENTER 

CONNECT TO EXISTING ROADWAY

LOCATED AT STA. 116+84, 1979' LT

LIGHTING CIRCUIT C-VI. LOAD CENTER 

CONNECT TO EXISTING ROADWAY

EXIST. PROPERTY LINE

EXIST. PROPERTY LINE

POLE NO. 11, CKT. SIGNAL

STA. 117+89, 32' RT

POLE NO. 3, EXIST. C-IV

STA. 115+96, 42' RT

POLE NO. 5, EXIST. C-III

STA. 116+03, 174' LT

630-2-12-2-3 (1 RUN @ 100')

POLE NO. 2, EXIST. C-III

STA. 115+45, 73' LT
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BENOIST FARMS ROAD

LKQ PICK YOUR PART
K & T STONEWORKS

WAWA DEVELOPMENT

POLE NO. 15, FPL INSTALLED

STA. 120+76, 75' LT

¡ CONST. BENOIST FARMS ROAD

STA. 120+76

END LIGHTING
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BENOIST FARMS ROAD
FROM S.R. 80 (SOUTHERN BLVD.) TO BELVEDERE ROAD

Alan Gerwig & Associates, Inc.
12798 W. Forest Hill Blvd., Suite 201
Wellington, FL  33414
CA #7969

Civil and Structural Engineers

Ph.:  (561) 792-9000
Fax.:  (561) 792-9901
Project No. 16-034 BRIDGE LIGHT MOUNTING DETAILS (1 OF 2)
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BENOIST FARMS ROAD
FROM S.R. 80 (SOUTHERN BLVD.) TO BELVEDERE ROAD

Alan Gerwig & Associates, Inc.
12798 W. Forest Hill Blvd., Suite 201
Wellington, FL  33414
CA #7969

Civil and Structural Engineers

Ph.:  (561) 792-9000
Fax.:  (561) 792-9901
Project No. 16-034 BRIDGE LIGHT MOUNTING DETAILS (2 OF 2)
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FLORIDA

STATE OF

A
DAM  C.  DAO

6899

SURVEYOR'S NOTES:

LEGEND:

S.U.E. NOTES:

ELEVATION

TOP

(Owner, type)
UTILITY DESCRIPTION

Vvh # COMMENTSSIZE MATERIALS

   VERIFIED UTILITY LOCATE   

RULE 5J-17.062, F.A.C.

RESPONSIBLE FOR THE FOLLOWING SHEETS IN ACCORDANCE WITH 

THE ABOVE NAMED PROFESSIONAL SURVEYOR & MAPPER SHALL BE 

INDEX OF SURVEY PLANS

SHEET NUMBER SHEET DESCRIPTION

W/

Vvh

UNK

TH

S.R.

S.U.E.

RT.

PVC

PSM

PCONC

N/A

LT.

HDPE

GPR

FM

FDOT

ELECTRO.

DIP

DBC

C/L

BT

B/L

&

WITH

and HORIZONTAL LOCATION

VERIFIED VERTICAL ELEVATION

UNKNOWN

TEST HOLE

STATE ROAD

SUBSURFACE UTILITY ENGINEERING

RIGHT

POLYVINYL CHLORIDE

PROFESSIONAL SURVEYOR AND MAPPER

POURED CONCRETE

NOT APPLICABLE

LEFT

HIGH DENSITY POLYETHYLENE

GROUND PENETRATING RADAR

FORCE MAIN

FLORIDA DEPARTMENT OF TRANSPORTATION

ELECTROMAGNETIC

DUCTILE IRON PIPE

DIRECT BURIED CONDUIT

CENTERLINE

BURIED TELEPHONE

BASELINE

AND

(COVER)

DEPTH 

MANUAL 

TH10

TH9

TH8

TH7

TH6

TH5

TH4

TH3

TH2

TH1

N/A

12"

2"

3 X 2"

2"

2"

3 X 2"

2"

N/A

N/A

N/A

STL

PVC

PVC

HDPE

HDPE

PVC

HDPE

N/A

N/A

9.10

6.15

4.45

3.35

3.40

3.35

1.92

4.30

9.10

9.10

N/A

15.27

17.16

18.39

18.43

18.05

19.35

17.02

N/A

N/A

TEST HOLE EXCAVATED DUE TO MARKS LOCATED BY OTHERS, NO UTILITY FOUND.

TEST HOLE EXCAVATED AS EXPLORATORY LP10 HOWEVER, FIBER OPTIC CONDUIT WAS FOUND.

VERIFIED UTILITY LOCATE

PROFESSIONAL JUDGEMENT. NO RECORDS RESEARCH WAS PERFORMED BY BOWMAN CONSULTING GROUP.

OWNERSHIP IS BASED UPON OBSERVING VISIBLE ABOVE GROUND UTILITY FEATURES AND 1.

  

EXPLORATORY LP10

GAS

STREET LIGHT

TRAFFIC CONTROL

FIBER OPTIC CONDUIT

FIBER OPTIC CONDUIT

SL / TRAFFIC CONDUIT

FIBER OPTIC CONDUIT

EXPLORATORY LP9

EXLPLORATORY LP1 

I HEREBY CERTIFY THIS SPECIFIC PURPOSE SURVEY WAS MADE FOR THE PURPOSE OF SURVEYING,

FOR THE TRANSPORTATION FACILITY DEPICTED HEREON AND THAT SAID SURVEY WAS DONE UNDER MY

REFERENCING, DESCRIBING AND MAPPING THE UTILITY VACUUM EXCAVATIONS, AS MARKED ON THE SURFACE,

IS A TRUE, ACCURATE AND COMPLETE DEPICTION OF THE RESULTS OF A FIELD 

OF PROFESSIONAL SURVEYORS AND MAPPERS IN CHAPTER 5J-17 FLORIDA ADMINISTRATIVE CODE 

RESPONSIBLE CHARGE AND MEETS THE STANDARDS OF PRACTICE SET FORTH BY THE FLORIDA BOARD

PURSUANT TO SECTION 472.027 FLORIDA STATUTES. THIS MAP CONSISTING OF SHEET UTV-1

SURVEYOR: ADAM C. DAO       PSM NUMBER: 6899

THE SIGNATURE MUST BE VERIFIED ON THE ELECTRONIC DOCUMENTS.

PRINTED COPIES OF THIS DOCUMENT ARE NOT CONSIDERED SIGNED AND SEALED.

SURVEY PERFORMED UNDER MY DIRECTION AND COMPLETED ON JUNE 16, 2020.

LIMITS:  BENOIST FARMS RD AND SR 80 (SOUTHERN BOULEVARD)

SURVEYOR'S CERTIFICATION

B/L and/or C/L

STATION OFFSET LT/RT

SURVEYOR LICENSE NUMBER 6899

CERTIFICATE OF AUTHORIZATION LB8030

ADAM C. DAO, PSM

BOWMAN CONSULTING GROUP, LTD., INC.

301 SE OCEAN BLVD, SUITE 301          

STUART, FLORIDA 34994                 
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   BENOIST FARMS ROAD   

                        
1:1

SDW

6/16/2020

ADDITIONAL LOCATION AT INTERSECTION 
SUPPLEMENTAL NO. 4

17+69.35

16+06.66

16+04.45

17+72.11

17+73.13

17+72.65

17+61.99

17+64.49

17+66.62

13+30.08

44.85

142.15

140.89

31.51

35.82

43.40

118.19

115.66

115.86

76.98

RT

LT

LT

RT

RT

RT

RT

RT

RT

LT

MARKED ON THE SURFACE.  

LOCATION OF THE TEST HOLES AS 

DEPARTMENT OF BOWMAN CONSULTING GROUP, THE SIGNING SURVEYOR IS CERTIFYING ONLY TO THE 

THE VACUUM TEST HOLES AS MARKED ON THE SURFACE BY THE SUBSURFACE ENGINEERING 

THIS SPECIFIC PURPOSE SURVEY IS TO DETERMINE THE HORIZONTAL AND VERTICAL LOCATION OF 6.

PROFESSIONALS, LLC.

COORDINATES FOR THE PROPOSED LIGHT POLES WERE PROVIDED BY SCALAR CONSULTING GROUP INC. 5.

CONTROL AND BASELINE INFORMATION WAS PROVIDED BY HSQ GROUP, INC.4.

PROJECT UNITS: U.S. SURVEY FEET3.

(NAVD) OF 1988.

VERTICAL INFORMATION IS RELATIVE TO THE NORTH AMERICAN VERTICAL DATUM2.

NORTH AMERICAN DATUM (NAD) OF 1983/1990 ADJUSTMENT.

HORIZONTAL INFORMATION IS RELATIVE TO THE STATE PLANE COORDINATES, FLORIDA EAST ZONE, 1.

UTV-1
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FLORIDA DEPARTMENT OF 

Environmental Protection 
 

Southeast District Office 

3301 Gun Club Road, MSC 7210-1 

West Palm Beach, Florida 33406 

561-681-6600 
 

Ron DeSantis 
Governor 

 

Jeanette Nuñez 

Lt. Governor 

 

Shawn Hamilton 

 Secretary 

October 20, 2021 

 

 

Palm Beach County Board of County Commissioners 

c/o Morton L. Rose, P.E. 

Division Director, Roadway Production 

2300 North Jog Road 

West Palm Beach, FL 33411 

Sent via e-mail: MRose@pbcgov.org   

 

File No. 50-0397010-001-SFG, Palm Beach County 

File Name: Benoist Farms Road from SR 80 to Belvedere Road 

 

Dear Mr. Rose: 

On January 8, 2021, the Florida Department of Environmental Protection received your notice of 

intent to use a General Permit pursuant to Rule 62-331.217, of the Florida Administrative Code 

(F.A.C.), for the reconstruction and widening of the existing two-lane rural Benoist Farms Road, 

from Southern Boulevard to Belvedere Road. The project will span 0.948 miles and will result in 

0.07 acres of permanent impacts to surface waters. Improvements include a new three-lane urban 

roadway section with new six-foot wide sidewalks, improved drainage infrastructure, and a new 

guardrail along the east side of the roadway adjacent to the Lake Worth Drainage District (LWDD) 

E-2 Canal (Section 32, Township 43 South, Range 42 East), in Palm Beach County, Florida 

(Latitude N 26°41’06.92”, Longitude W -80°10’18.14”). 

 

Your intent to use a General Permit has been reviewed by Department staff for State 404 Program 

authorization. However, this letter does not relieve you from the responsibility of obtaining other 

federal, state, or local authorizations that may be required for the activity. 

 

State 404 Program Review – Approved 

 

Based on the forms, drawings, and documents submitted with your notice, it appears that the project 

meets the requirements for General Permit under Rule 62-331.217, F.A.C. Any activities performed 

under this permit are subject to general conditions required in Rule 62-331.201, F.A.C., the 

conditions of Rule 62-331.217, F.A.C. and the specific conditions listed below. Any deviations 

from these conditions may subject the permittee to enforcement action and possible penalties. 

Please read each section carefully. 
 

Please be advised that the construction phase of the General Permit must be completed by 

December 22, 2025. State 404 Program permits cannot be extended or renewed. 
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mailto:MRose@pbcgov.org


File Name: 50-0397010-001-SFG  

File No: Benoist Farms Road from SR 80 to Belvedere Road 

Page 2 of 5 

Specific Conditions 

  

SPECIFIC CONDITIONS - PRIOR TO CONSTRUCTION  

(1) Prior to initiation of any work authorized by this permit, all wetlands, surface waters, and storm 

drains, outside the specific limits of construction authorized by this permit shall be protected from 

erosion, siltation, sedimentation, and/or scouring, including the placement of staked erosion control 

devices around the project area and staging area(s) that are located outside of any authorized impact 

areas.  

 

SPECIFIC CONDITIONS – CONSTRUCTION ACTIVITIES   

(2) The permittee shall be responsible for ensuring erosion control devices/procedures are inspected 

and maintained daily during all phases of construction authorized by this permit until areas disturbed 

during construction are sufficiently stabilized to prevent erosion, siltation, and turbid discharges. 

 

(3) This permit authorizes permanent impacts to the surface water fill area shown in the attached 

permit drawings. No other wetland or surface water areas are authorized to be impacted, which includes 

but is not limited to clearing with the use of heavy equipment, filling, or excavation. 

 

SPECIFIC CONDITIONS – LISTED SPECIES  

(4) This permit does not authorize the permittee to cause any adverse impact to or “take” of state listed 

species and other regulated species of fish and wildlife. Compliance with state laws regulating the take 

of fish and wildlife is the responsibility of the owner or applicant associated with this project. Please 

refer to Chapter 68A-27 of the Florida Administrative Code for definitions of “take” and a list of fish 

and wildlife species. If listed species are observed onsite, FWC staff are available to provide decision 

support information or assist in obtaining the appropriate FWC permits. Most marine endangered and 

threatened species are statutorily protected and a “take” permit cannot be issued. Requests for further 

information or review can be sent to FWCConservationPlanningServices@MyFWC.com. 

 

Authority for review – Part IV of Chapter 373, Florida Statutes (F.S.), and Title 62, F.A.C. 

 

Additional Information 

 

Please retain this general permit. The activities may be inspected by authorized state personnel in the 

future to ensure compliance with appropriate statutes and administrative codes. If the activities are not in 

compliance, you may be subject to penalties under Chapter 373, F.S., and Chapter 18-14, F.A.C. 
 

NOTICE OF RIGHTS 

  

This action is final and effective on the date filed with the Clerk of the Department unless a petition for 

an administrative hearing is timely filed under Sections 120.569 and 120.57, F.S., before the deadline 

for filing a petition. On the filing of a timely and sufficient petition, this action will not be final and 

effective until further order of the Department. Because the administrative hearing process is designed 

to formulate final agency action, the subsequent order may modify or take a different position than this 

action. 

 

Petition for Administrative Hearing 

A person whose substantial interests are affected by the Department’s action may petition for an 

administrative proceeding (hearing) under Sections 120.569 and 120.57, F.S. Pursuant to Rules 28-

106.201 and 28-106.301, F.A.C., a petition for an administrative hearing must contain the 

following information: 
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(a) The name and address of each agency affected and each agency’s file or identification 

number, if known; 

 

(b) The name, address, any e-mail address, any facsimile number, and telephone number of the 

petitioner, if the petitioner is not represented by an attorney or a qualified representative; the name, 

address, and telephone number of the petitioner’s representative, if any, which shall be the address 

for service purposes during the course of the proceeding; and an explanation of how the petitioner’s 

substantial interests will be affected by the agency determination; 

 

(c) A statement of when and how the petitioner received notice of the agency decision; 

 

(d) A statement of all disputed issues of material fact. If there are none, the petition must so 

indicate; 

 

(e) A concise statement of the ultimate facts alleged, including the specific facts that the 

petitioner contends warrant reversal or modification of the agency’s proposed action; 

 

(f) A statement of the specific rules or statutes that the petitioner contends require reversal or 

modification of the agency’s proposed action, including an explanation of how the alleged facts 

relate to the specific rules or statutes; and 

 

(g) A statement of the relief sought by the petitioner, stating precisely the action that the 

petitioner wishes the agency to take with respect to the agency’s proposed action. 

 

The petition must be filed (received by the Clerk) in the Office of General Counsel of the 

Department at 3900 Commonwealth Boulevard, Mail Station 35, Tallahassee, Florida 32399- 

3000, or via electronic correspondence at Agency_Clerk@dep.state.fl.us. Also, a copy of the 

petition shall be mailed to the applicant at the address indicated above at the time of filing. 

 

Time Period for Filing a Petition 

In accordance with Rule 62-110.106(3), F.A.C., petitions for an administrative hearing by the 

applicant and persons entitled to written notice under Section 120.60(3), F.S., must be filed within 

21 days of receipt of this written notice. Petitions filed by any persons other than the applicant, and 

other than those entitled to written notice under Section 120.60(3), F.S., must be filed within 21 

days of publication of the notice or within 21 days of receipt of the written notice, whichever occurs 

first.  You cannot justifiably rely on the finality of this decision unless notice of this decision and 

the right of substantially affected persons to challenge this decision has been duly published or 

otherwise provided to all persons substantially affected by the decision. While you are not required 

to publish notice of this action, you may elect to do so pursuant Rule 62- 110.106(10)(a). 

 

The failure to file a petition within the appropriate time period shall constitute a waiver of that 

person's right to request an administrative determination (hearing) under Sections 120.569 and 

120.57, F.S., or to intervene in this proceeding and participate as a party to it. Any subsequent 

intervention (in a proceeding initiated by another party) will be only at the discretion of the 

presiding officer upon the filing of a motion in compliance with Rule 28-106.205, F.A.C. If you 

do not publish notice of this action, this waiver will not apply to persons who have not received 

written notice of this action. 

 

Extension of Time 

Under Rule 62-110.106(4), F.A.C., a person whose substantial interests are affected by the 
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Department’s action may also request an extension of time to file a petition for an administrative 

hearing. The Department may, for good cause shown, grant the request for an extension of 

time. Requests for extension of time must be filed with the Office of General Counsel of the 

Department at 3900 Commonwealth Boulevard, Mail Station 35, Tallahassee, Florida 32399- 3000, 

or via electronic correspondence at Agency_Clerk@dep.state.fl.us, before the deadline for filing a 

petition for an administrative hearing. A timely request for extension of time shall toll the running 

of the time period for filing a petition until the request is acted upon. 

 

Mediation 

Mediation is not available in this proceeding. 

 

FLAWAC Review 

The applicant, or any party within the meaning of Section 373.114(1)(a) or 373.4275, F.S., may also 

seek appellate review of this order before the Land and Water Adjudicatory Commission under 

Section 373.114(1) or 373.4275, F.S. Requests for review before the Land and Water Adjudicatory 

Commission must be filed with the Secretary of the Commission and served on the Department 

within 20 days from the date when this order is filed with the Clerk of the Department. 

 

Judicial Review 

Once this decision becomes final, any party to this action has the right to seek judicial review 

pursuant to Section 120.68, F.S., by filing a Notice of Appeal pursuant to Florida Rules of Appellate 

Procedure 9.110 and 9.190 with the Clerk of the Department in the Office of General Counsel 

(Station #35, 3900 Commonwealth Boulevard, Tallahassee, Florida 32399-3000) and by filing a 

copy of the Notice of Appeal accompanied by the applicable filing fees with the appropriate district 

court of appeal. The notice must be filed within 30 days from the date this action is filed with the 

Clerk of the Department. 

 

EXECUTION AND CLERKING 

Executed in West Palm Beach, Florida. 

STATE OF FLORIDA DEPARTMENT OF ENVIRONMENTAL PROTECTION 
 

 

 
 

Norva Blandin, MSEM 

Permitting Program Administrator 

Southeast District 

Enclosures: 62-331.217, F.A.C. 

General Conditions for All General Permits, Ch. 62-331.201, F.A.C. 
Project drawings, 103 pages 

Certification of Compliance with State 404 Program General Permit, form 62-331.200(1) 
 

CERTIFICATE OF SERVICE 

The undersigned duly designated deputy clerk hereby certifies that this document and all 

attachments were sent on the filing date below to the following listed persons: 

 

FDEP: Jeffrey Meyer, Norva Blandin, Jacquelyn DeAngelo 

John (J.D.) Whitaker, Scalar Consulting Group, Inc., dwhitaker@scalarinc.net  
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FILING AND ACKNOWLEDGMENT 

FILED, on this date, pursuant to Section 120.52, F. S., with the designated Department Clerk, 

receipt of which is hereby acknowledged. 

Clerk Date 

10-20-2021
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62-331.217 General Permit for Linear Transportation Projects. 

(1) This general permit authorizes the following activities:  

(a) Activities required for crossings of state-assumed waters associated with the construction, expansion, modification, or 

improvement of linear transportation projects (e.g., roads, highways, railways, trails, airport runways, and taxiways) in state-

assumed waters.  

1. The activity cannot cause the loss of greater than 1/2-acre of state-assumed waters. 

2. Any stream channel modification, including bank stabilization, is limited to the minimum necessary to construct or 

protect the linear transportation project; such modifications must be in the immediate vicinity of the project. 

(b) Temporary structures, fills, and work, including the use of temporary mats, necessary to construct the linear 

transportation project. 

1. Appropriate measures must be taken to maintain normal downstream flows and minimize flooding to the maximum 

extent practicable, when temporary structures, work, and fill, including cofferdams, are necessary for construction activities, 

access fills, or dewatering of construction sites. 

2. Temporary fills must consist of materials, and be placed in a manner, that will not be eroded by expected high flows.  

3. Temporary fills must be removed in their entirety and the affected areas returned to pre-construction elevations.  

4. The areas affected by temporary fills must be revegetated.  

(2) This general permit does not authorize:  

(a) Non-linear features commonly associated with transportation projects, such as vehicle maintenance or storage 

buildings, parking lots, train stations, or aircraft hangars.  

(b) Activities within the Belle Meade South area bounded by I-75 to the north, CR 951 to the west, Miller Canal to the 

east, and U.S. 41 to the south in Collier County. 

(c) Activities within Golden Gate Estates, south of Alligator Alley in Collier County. 

(d) Activities within Golden Gate Estates, that together with other activities exceed 0.5 acres of dredging or filling within 

Golden Gate Estates north of Alligator Alley in Collier County. 

(3) The permittee must submit a notice of intent to use this general permit to the agency prior to commencing the activity 

if:  

(a) The loss of state-assumed waters exceeds 1/10-acre.  

(b) There is dredging or filling in a special aquatic site, including wetlands. 

(c) The project is in the following rivers, creeks, and their tributaries. 

1. Escambia River 

2. Yellow River 

3. Shoal River 

4. Choctawhatchee River 

5. Chipola River 

6. Apalachicola River 

7. Ochlockonee River 

8. Santa Fe River 

9. New River (Bradford and Union County line) 

10. Econfina Creek. 

(4) For activities that require notice of intent to use this general permit, the notice must include any other general permit(s), 

or individual permit(s) used or intended to be used to authorize any part of the proposed project or any related activity, including 

other separate and distant crossings that require authorization but do not require submittal of a notice of intent. 

(5) For linear transportation projects crossing a single waterbody more than one time at separate and distant locations, or 

multiple waterbodies at separate and distant locations, each crossing is considered a single and complete project for purposes 

of the general permit authorization.  

(6) The Agency shall require mitigation, when necessary, to ensure that the authorized activity results in no more than 

minimal individual and cumulative adverse environmental effects. 

Editor notes: The effective date of the rule will be the effective date of assumption, which is the date identified by EPA 

as published in the Federal Register §373.4146, F.S. 

Rulemaking Authority 373.026(7), 373.043, 373.118(1), 373.4131, 373.414(9), 373.4145, 373.4146(2), 403.805(1) FS. Law Implemented 

373.118, 373.129, 373.136, 373.413, 373.4131, 373.414, 373.4145, 373.4146, 373.416, 373.422, 373.423, 373.429 FS. History–New 12-22-

20. 
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Conditions for General Permits – Rule 62-331.201, F.A.C. 

 

(1) General permits shall be subject to the conditions in subsections (2) and (3), below, and the 

general conditions for all general permits in Rule 62-330.405, F.A.C., except subsections 62-

330.405(7) and (10), F.A.C. The Agency may revise the general conditions in Rule 62-330.405, 

F.A.C. to include references to applicable rules under this Chapter, as necessary. 

 

(2) When a project requires submittal of a notice of intent to use a general permit, the Agency shall 

impose specific conditions as necessary to assure that the activities will be conducted in 

compliance with this Chapter, and in a manner which minimizes adverse impacts upon the 

physical, chemical, and biological integrity of wetlands or other surface waters, such as mitigation, 

monitoring, reporting, or recordkeeping requirements and protection measures for listed species 

or historical resources.  

 

(3) In addition, general permits under this Chapter are subject to the following conditions: 

 

(a) Aquatic Life Movements. No activity may substantially disrupt the necessary life cycle 

movements of those species of aquatic life indigenous to the waterbody, including those species 

that normally migrate through the area, unless the activity’s primary purpose is to impound water. 

All permanent and temporary crossings of waterbodies shall be suitably culverted, bridged, or 

otherwise designed and constructed to maintain low flows to sustain the movement of those aquatic 

species. If a bottomless culvert cannot be used, then the crossing shall be designed and constructed 

to minimize adverse effects to aquatic life movements. 

 

(b) Spawning Areas. Activities in spawning areas during spawning seasons must be avoided to the 

maximum extent practicable. Activities that result in the physical destruction (e.g., through 

excavation, fill, or downstream smothering by substantial turbidity) of an important spawning area 

are not authorized.  

 

(c) Migratory Bird Breeding Areas. Activities in state-assumed waters that serve as breeding areas 

for migratory birds must be avoided to the maximum extent practicable. 

 

(d) Shellfish Beds. No activity may occur in areas of concentrated shellfish populations, unless the 

activity is directly related to a shellfish harvesting activity authorized by general permits in Rule 

62-331.211 or 62-331.244, F.A.C., or is a shellfish seeding or habitat restoration activity 

authorized by the general permit in Rule 62-331.225, F.A.C.  

 

(e) Suitable Material. No activity may use unsuitable material (e.g., trash, debris, car bodies, 

asphalt, etc.). Material used for construction or fill must be free from toxic pollutants in toxic 

amounts as listed in section 307 of the CWA, which is incorporated by reference in subparagraph 

62-331.053(3)(a)3., F.A.C., or state law. 

 

(f) Water Supply Intakes. No activity may occur within 1000 feet of a public water supply intake, 

except where the activity is for the repair or improvement of public water supply intake structures 

or adjacent bank stabilization. 
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(g) Fills Within 100-year Floodplains. The activity shall comply with applicable FEMA-approved 

state or local floodplain management requirements.  

 

(h) Single and Complete Project. The activity must be a single and complete project. The same 

general permit cannot be used more than once for the same single and complete project unless 

otherwise stated within the general permit. (See 404 Handbook, section 3.2.1). 

 

(i) Wild and Scenic Rivers. No general permit activity may occur in a component of the National 

Wild and Scenic Rivers System, or in a river officially designated by Congress as a study river for 

possible inclusion in the System while the river is in an official study status, unless the appropriate 

federal agency with direct management responsibility for such river has determined in writing that 

the proposed activity will not adversely affect the Wild and Scenic River designation or study 

status. 

 

(j) Tribal Rights. No general permit activity may cause more than minimal adverse effects on tribal 

rights (including treaty rights, settlement rights, or rights reserved under state or federal law), 

protected tribal resources (including cultural or burial resources off reservation), tribal waters, or 

to tribal lands. 

 

(k) Listed species. No activity is authorized under any general permit which is likely to directly or 

indirectly jeopardize the continued existence of an endangered or threatened species or a species 

proposed for such designation, or which will directly or indirectly destroy or adversely modify the 

critical habitat of such species. No activity is authorized under any general permit which may affect 

a listed species or critical habitat, unless the Agency has consulted with, or been provided technical 

assistance by the Florida Fish & Wildlife Conservation Commission, the U.S. Fish & Wildlife 

Service, and the National Marine Fisheries Service under their respective authorities and 

appropriate measures to address the effects of the proposed activity have been implemented or are 

required as a specific condition to the general permit.  

 

(l) Migratory Birds and Bald and Golden Eagles. The permittee is responsible for ensuring their 

action complies with the Migratory Bird Treaty Act, 16 U.S.C. §§ 703 – 712 (2018), incorporated 

by reference herein (https://www.flrules.org/Gateway/reference.asp?No=Ref-12068), and the 

Bald and Golden Eagle Protection Act,  16 U.S.C. §§ 668 – 668(d) (2018), incorporated by 

reference herein (https://www.flrules.org/Gateway/reference.asp?No=Ref-12069). The permittee 

is responsible for contacting the appropriate local office of the U.S. Fish and Wildlife Service to 

determine applicable measures to reduce impacts to migratory birds or eagles, including whether 

incidental take permits are necessary and available under the Migratory Bird Treaty Act or Bald 

and Golden Eagle Protection Act for a particular activity. 

 

(m) Historic Properties. In cases where the Agency determines, based on information from SHPO, 

that the activity may have the potential to cause effects to properties listed, or eligible for listing, 

in the National Register of Historic Places, the activity is not authorized until a determination of 

“no effect” or “no adverse effect” is provided by SHPO. 
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(n) Manatees. In waters that are accessible to manatees, the permittee shall follow the “Standard 

Manatee Conditions for In-Water Work (2011)”, incorporated by reference herein 

(https://www.flrules.org/Gateway/reference.asp?No=Ref-12070).  

 

(o) Sea turtles, smalltooth sawfish, Gulf sturgeon, or shortnose sturgeon. In waters that are 

accessible to these species, the permittee shall follow the “Sea Turtle and Smalltooth Sawfish 

Construction Conditions” (March 23, 2006), incorporated by reference herein 

(https://www.flrules.org/Gateway/reference.asp?No=Ref-12071).  

 

(p) Use of Multiple General Permits. The use of more than one general permit under this Chapter 

for a single and complete project is prohibited, except when specified within a specific general 

permit, or when the acreage loss of state-assumed waters authorized by the general permits does 

not exceed the acreage limit of the general permit with the highest specified acreage limit.  

 

(q) Transfer of General Permit Verifications. If the permittee sells the property associated with the 

general permit verification, the permittee shall transfer the general permit verification to the new 

owner by submitting a completed Form 62-331.100(1) – “Transfer of State 404 Program General 

Permit Verification” (effective date), incorporated by reference in subsection 62-331.100(2), 

F.A.C., within 30 days of the sale, to the Agency that processed the original notice.  

 

(r) Compliance Certification. Each permittee who receives a general permit verification letter 

under this Chapter must submit a completed Form 62-331.200(1) – “Certification of Compliance 

with a State 404 Program General Permit” (effective date), incorporated by reference in subsection 

62-331.200(4), F.A.C., within 30 days of completion of the authorized activity, or the 

implementation of any required compensatory mitigation, whichever is later.  

 

(s) Activities Affecting Structures or Work Built by the United States. If an activity also requires 

permission from the Corps pursuant to 33 U.S.C. § 408 because it will alter or temporarily or 

permanently occupy or use a Corps federally authorized Civil Works project, the prospective 

permittee is responsible for obtaining such permission separately from the Corps prior to 

commencing activities authorized by the general permit.  

 

(t) If during the ground disturbing activities and construction work within the permit area, there 

are archaeological or cultural materials encountered which were not the subject of a previous 

cultural resources assessment survey or to which such impacts were not anticipated, including but 

not limited to pottery, modified shell, flora, fauna, human remains, ceramics, stone tools or metal 

implements, dugout canoes, evidence of structures or any other physical remains that could be 

associated with Native American cultures or early colonial or American settlement; the Permittee 

shall immediately stop all work  and ground-disturbing activities within a 100-meter diameter of 

the discovery and notify the Agency within the same business day. The Agency shall then notify 

the State Historic Preservation Officer (SHPO) and the appropriate Tribal Historic Preservation 

Officer(s) (THPO(s)) or tribe when the interested tribe does not have a THPO, to assess the 

significance of the discovery and devise appropriate actions. 

 

(u) Additional cultural resources assessments may be required of the permit area in the case of 

unanticipated discoveries or effects to historic properties as referenced in accordance with 
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condition (t), above, and if deemed necessary by the SHPO, or THPO(s), Tribes, or Agency. Based 

on the circumstances of the discovery, equity to all parties, and considerations of the public 

interest, the Agency may modify, suspend, or revoke the permit in accordance with Rule 62-

331.080, F.A.C. Such activity shall not resume without written authorization from the SHPO and 

THPO(s), or tribe when the interested tribe does not have a THPO, concerning potential effects to 

cultural resources or historic properties for finds under their jurisdiction, and from the Agency. 

 

(v) In the event that unmarked human remains are identified, they shall be treated in accordance 

with Section 872.05, F.S. All work and ground-disturbing activities within a 100-meter diameter 

of the unmarked human remains shall immediately cease and the Permittee shall immediately 

notify the medical examiner, Agency, and State Archaeologist within the same business day. The 

Agency shall then notify the appropriate SHPO and THPO(s) and appropriate tribes and other 

appropriate consulting parties. Based on the circumstances of the discovery, equity to all parties, 

and considerations of the public interest, the Agency may modify, suspend, or revoke the permit 

in accordance with Rule 62-331.080, F.A.C. Such activity shall not resume without written 

authorization from the medical examiner, State Archaeologist, and from the Agency. Additionally, 

if the unmarked remains were identified on federal lands, or lands where the Archaeological 

Resources Protection Act, 16 U.S.C. §§ 470aa – 470mm (2018), incorporated by reference herein 

(https://www.flrules.org/Gateway/reference.asp?No=Ref-12072), or the Native American Graves 

Protection Repatriation 25 U.S.C. §§ 3001-3013 (2018), incorporated by reference herein 

(https://www.flrules.org/Gateway/reference.asp?No=Ref-12073), applies, such activity shall not 

resume without written authorization from the SHPO, the appropriate THPO(s), and the federal 

land manager. 

 

(w) Noncompliance. The permittee shall timely notify the Agency of any expected or known actual 

noncompliance. 

 

(x) Inspection and entry. The permittee shall allow the Agency, upon presentation of proper 

identification, at reasonable times to: 

1. Enter upon the permittee's premises where a regulated activity is located or where records must 

be kept under the conditions of the permit, 

2. Have access to and copy any records that must be kept under the conditions of the permit, 

3. Inspect operations regulated or required under the permit, and 

4. Sample or monitor, for the purposes of assuring permit compliance or as otherwise authorized 

by the Act, any substances or parameters at any location. 

 

(y) The permittee shall comply with all conditions of the permit, even if that requires halting or 

reducing the permitted activity to maintain compliance. Any permit violation constitutes a 

violation of Part IV of Chapter 373, F.S., and this Chapter, as well as a violation of the CWA. 

 

(z) The permittee shall take all reasonable steps to prevent any unauthorized dredging or filling in 

violation of this permit. 

 

(aa) Upon Agency request, the permittee shall provide information necessary to determine 

compliance status, or whether cause exists for permit modification, revocation, or termination. 
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Rulemaking Authority 373.026(7), 373.043, 373.118(1), 373.4131, 373.414(9), 373.4145, 373.4146(2), 403.805(1) 

FS. Law Implemented 373.118, 373.129, 373.136, 373.413, 373.4131, 373.414, 373.4145, 373.4146, 373.416, 

373.422, 373.423, 373.429 FS. History – New 12.22.2020. 

 

62-330.405 General Conditions for All General Permits. 

The following general permit conditions are binding upon the permittee and are enforceable under 

chapter 373, F.S. These conditions do not apply to the general permit for stormwater management 

systems under section 403.814(12), F.S 

 

(1) The general permit is valid only for the specific activity indicated. Any deviation from the 

specified activity and the conditions for undertaking that activity shall constitute a violation of the 

permit and may subject the permittee to enforcement action and revocation of the permit under 

chapter 373, F.S 

 

(2) The general permit does not eliminate the necessity to obtain any required federal, state, local 

and special district authorizations prior to the start of any construction, alteration, operation, 

maintenance, removal or abandonment authorized by this permit; and it does not authorize any 

violation of any other applicable federal, state, local, or special district laws (including, but not 

limited to, those governing the “take” of listed species). 

 

(3) The general permit does not convey to the permittee or create in the permittee any property 

right, or any interest in real property, nor does it authorize any entrance upon or activities on 

property which is not owned or controlled by the permittee, or convey any rights or privileges 

other than those specified in the general permit. 

 

(4) The general permit does not relieve the permittee from liability and penalties when the 

permitted activity causes harm or injury to: human health or welfare; animal, plant or aquatic life; 

or property. It does not allow the permittee to cause pollution that violates state water quality 

standards. 

 

(5) Section 253.77, F.S., provides that a person may not commence any excavation, construction, 

or other activity involving the use of state-owned or other lands of the state, the title to which is 

vested in the Board of Trustees of the Internal Improvement Trust Fund without obtaining the 

required consent, lease, easement, or other form of authorization authorizing the proposed use. 

Therefore, the permittee is responsible for obtaining any necessary authorizations from the Board 

of Trustees prior to commencing activity on state-owned lands. 

 

(6) The authorization to conduct activities under a general permit may be modified, suspended or 

revoked in accordance with chapter 120, F.S., and section 373.429, F.S. 

 

(7) Not applicable. 

 

(8) Upon reasonable notice to the permittee, Agency staff with proper identification shall have 

permission to enter, inspect, sample and test the permitted system to ensure conformity with the 

plans and specifications approved by the general permit. 

 

(9) The permittee shall maintain any permitted project or activity in accordance with the plans 
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submitted to the Agency and authorized in the general permit. 

 

(10) Not applicable. 

 

(11) Activities shall be conducted in a manner that does not cause or contribute to violations of 

state water quality standards. Performance-based erosion and sediment control best management 

practices shall be implemented and maintained immediately prior to, during, and after construction 

as needed to stabilize all disturbed areas, including other measures specified in the permit to 

prevent adverse impacts to the water resources and adjacent lands. Erosion and sediment control 

measures shall be installed and maintained in accordance with the State of Florida Erosion and 

Sediment Control Designer and Reviewer Manual (Florida Department of Environmental 

Protection and Florida Department of Transportation, June 2007), available at 

https://www.flrules.org/Gateway/reference.asp?No=Ref-04227, and the Florida Stormwater 

Erosion and Sedimentation Control Inspector’s Manual (Florida Department of Environmental 

Protection, Nonpoint Source Management Section, Tallahassee, Florida, July 2008), available at 

http://publicfiles.dep.state.fl.us/DEAR/Stormwater_Training_Docs/erosion-inspectors-

manual.pdf. 

 

(12) Unless otherwise specified in the general permit, temporary vehicular access within wetlands 

during construction shall be performed using vehicles generating minimum ground pressure to 

minimize rutting and other environmental impacts. Within forested wetlands, the permittee shall 

choose alignments that minimize the destruction of mature wetland trees to the greatest extent 

practicable. When needed to prevent rutting or soil compaction, access vehicles shall be operated 

on wooden, composite, metal, or other non-earthen construction mats. In all cases, access in 

wetlands shall comply with the following: 

 

(a) Access within forested wetlands shall not include the cutting or clearing of any native wetland 

tree having a diameter four inches or greater at breast height; 

 

(b) The maximum width of the construction access area shall be limited to 15 feet; 

 

(c) All mats shall be removed as soon as practicable after equipment has completed passage 

through, or work has been completed, at any location along the alignment of the project, but in no 

case longer than seven days after equipment has completed work or passage through that location; 

and 

 

(d) Areas disturbed for access shall be restored to natural grades immediately after the maintenance 

or repair is completed. 

 

(13) Barges or other work vessels used to conduct in-water activities shall be operated in a manner 

that prevents unauthorized dredging, water quality violations, and damage to submerged aquatic 

communities. 

 

(14) The construction, alteration, or use of the authorized project shall not adversely impede 

navigation or create a navigational hazard in the water body. 
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(15) Except where specifically authorized in the general permit, activities must not: 

 

(a) Impound or obstruct existing water flow, cause adverse impacts to existing surface water 

storage and conveyance capabilities, or otherwise cause adverse water quantity or flooding impacts 

to receiving water and adjacent lands; or 

 

(b) Cause an adverse impact to the maintenance of surface or ground water levels or surface water 

flows established pursuant to section 373.042, F.S., or a Works of the District established pursuant 

to section 373.086, F.S. 

 

(16) If prehistoric or historic artifacts, such as pottery or ceramics, projectile points, stone tools, 

dugout canoes, metal implements, historic building materials, or any other physical remains that 

could be associated with Native American, early European, or American settlement are 

encountered at any time within the project site area, the permitted project shall cease all activities 

involving subsurface disturbance in the vicinity of the discovery. The permittee or other designee 

shall contact the Florida Department of State, Division of Historical Resources, Compliance 

Review Section (DHR), at (850)245-6333, as well as the appropriate permitting agency office. 

Project activities shall not resume without verbal or written authorization from the Division of 

Historical Resources. If unmarked human remains are encountered, all work shall stop 

immediately and the proper authorities notified in accordance with section 872.05, F.S. 

 

(17) The activity must be capable, based on generally accepted engineering and scientific 

principles, of being performed and of functioning as proposed, and must comply with any 

applicable District special basin and geographic area criteria. 

 

(18) The permittee shall comply with the following when performing work within waters 

accessible to federally- or state-listed aquatic species, such as manatees, marine turtles, smalltooth 

sawfish, and Gulf sturgeon: 

 

(a) All vessels associated with the project shall operate at “Idle Speed/No Wake” at all times while 

in the work area and where the draft of the vessels provides less than a four-foot clearance from 

the bottom. All vessels will follow routes of deep water whenever possible. 

 

(b) All deployed siltation or turbidity barriers shall be properly secured, monitored, and maintained 

to prevent entanglement or entrapment of listed species. 

 

(c) All in-water activities, including vessel operation, must be shut down if a listed species comes 

within 50 feet of the work area. Activities shall not resume until the animal(s) has moved beyond 

a 50-foot radius of the in-water work, or until 30 minutes elapses since the last sighting within 50 

feet. Animals must not be herded away or harassed into leaving. All onsite project personnel are 

responsible for observing water-related activities for the presence of listed species. 

 

(d) Any listed species that is killed or injured by work associated with activities performed shall 

be reported immediately to the Florida Fish and Wildlife Conservation Commission (FWC) 

Hotline at 1(888)404-3922 and ImperiledSpecies@myFWC.com. 
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(e) Whenever there is a spill or frac-out of drilling fluid into waters accessible to the above species 

during a directional drilling operation, the FWC shall be notified at 

ImperiledSpecies@myfwc.com with details of the event within 24 hours following detection of 

the spill or frac-out. 

 

(19) The permittee shall hold and save the Agency harmless from any and all damages, claims, or 

liabilities which may arise by reason of the construction, alteration, operation, maintenance, 

removal, abandonment or use of any activity authorized by the general permit. 

 

(20) The permittee shall immediately notify the Agency in writing of any submitted information 

that is discovered to be inaccurate. 

Rulemaking Authority 373.026(7), 373.043, 373.118(1), 373.406(5), 373.4131, 373.414(9), 373.4145, 373.418, 

403.805(1) FS. Law Implemented 373.044, 373.118(1), 373.129, 373.136, 373.406(5), 373.413, 373.4131, 373.414(9), 

373.4145, 373.416, 373.422, 373.423, 373.429, 403.814(1) FS. History–New 10-3-95, Amended 10-1-07, Formerly 

62-341.215, Amended 10-1-13, 6-1-18. 
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INV. EL. = 3.13'

72" RCP (HEADWALL)

INV. EL. = 3.91'

72" RCP (HEADWALL)

INV. N. EL. = 9.10' (12" RCP)

INV. NW. EL. = 8.30' (30" CMP)
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PAY ITEM FOOTNOTES:

  SUMMARY OF PAY ITEMS  

REGULAR ROADWAY ITEMS

NO. DESCRIPTION UNIT QTY.

1 Mobilization LS 1

2 Maintenance of Traffic (includes Pedestrian MOT) LS 1

3 Clearing & Grubbing LS 1

4 Sediment Barrier (Silt Fence) LF 8616

5 Floating Turbidity Barrier LF 1101

6 Inlet Protection EA 13

7 Regular Excavation CY 11474.0

8 Embankment (Compacted in Place) CY 704.0

9 Type B Stabilization (LBR 40) (12") SY 31380

10 Optional Base Group 7 SY 28432

11 Milling Exist. Asph. Pavt., 2 1/2" Avg. Depth SY 3168

12 Miscellaneous Asphalt Pavement TN 104.7

13 Superpave Asphalt Concrete (Traffic Level C) TN 2607.0

14 Asphalt Concrete Friction Course (1") (Type FC-9.5) TN 1738.0

15 Desilt Pipe LF 85.0

16 Concrete Class I (Endwalls) CY 6.0

17 Concrete Class II (Endwalls) CY 14.4

18 Reinforcing Steel LB 1249

19 Inlets (Curb) (Type P-1) EA 4

20 Inlets (Curb) (Type P-2) EA 5

21 Inlets (Curb) (Type P-5) EA 6

22 Inlets ( Curb ) ( Type J-5) EA 1

23 Inlets ( Curb ) ( Type P-6 ) EA 1

24 Inlets (Ditch Bottom) (Type E) (MODIFIED) EA 2

25 Inlets (Ditch Bottom) (Type E) (MODIFIED) >10' EA 3

26 Inlets (Ditch Bottom) (Type E) (Partial) EA 1

27 Inlets (Closed Flume) Type I EA 14

28 Inlets (Closed Flume) Type II EA 1

29 Manhole ( Type J-7 ) >10' EA 1

30 Manhole (Type P-8) EA 3

31 Manhole ( Type P-8 )  >10' EA 1

32 Manhole (Type P-8) (Partial) EA 3

33 Pipe Culvert (12") LF 33

34 Pipe Culvert (18") LF 1689

35 Pipe Culvert (24") LF 107

36 Pipe Culvert (30") LF 8

37 Pipe Culvert (72") LF 24

38 Mitered End Section (Round) (18") EA 13

39 French Drain (18") LF 1196

40 Trench Drain LF 10

41 Concrete Ditch Pavement 4" Reinforced SY 92

42 Concrete Curb and Gutter (Type F) LF 10423

43 Engraving of Curb Face (See SP's) EA 4

44 Conc. Sidewalk (4" Thick) SY 2522

45 Conc. Sidewalk (6" Thick) (Driveways) SY 26

46 Pipe Handrail - Guiderail, Aluminum LF 136

47 Guardrail (Roadway) (F&I) LF 4443

48 Special Guardrail Posts EA 104

49 Guardrail Removal LF 4518

50 End Anchorage Assemblies (Flared) EA 1

51 End Anchorage Assemblies (Type CRT) EA 6

52 End Anchorage Assemblies (Trailing) EA 1

53 End Anchorage Assemblies (Bridge) EA 2

54 Type B Fence (6' High) (W/Top Rail) Green Vinyl Clad LF 382

55 Fence Gate (Type B)(26'Wide)(W/Top Rail) Green Vinyl Clad EA 1

56 Sodding SY 11579

57 Mowing AC 4.44

CONTINGENCY ITEMS

NO. DESCRIPTION UNIT QTY.

58 Class I Concrete (Miscellaneous) CY 20.0

59 Flowable Fill CY 20.0

60 Premium For Conflict Condition EA 4

61 Subsoil Excavation (See SP's) CY 10.0

62 Storm Sewer Cleaning (24" or less) See SP's LF 200

63 Traffic Control Officer (NON MOT) HR 50

64 Changeable (Variable Message) Sign (NON MOT) ED 2

65 Adjust Fire Hydrant EA 2

UTILITY PAY ITEMS

NO. DESCRIPTION UNIT QTY.

66 Adjust Valve Boxes (Incl. Concrete Collar) EA 10

67 Adjust Utility Manhole EA 5

68 Support and Protect Utility Poles EA 15

69 Support and Protect Buried Cable LF 250

70 Support and Protect Fiber Optic Cable LF 250

71 Support and Protect WM & Appurtenances LF 250

72 Support and Protect GM & Appurtenances LF 250

73 Support and Protect FM & Appurtenances LF 250

AND DROP CURB IS INCIDENTAL TO THE ITEM CONCRETE CURB AND GUTTER (TYPE F).

COST OF DETECTABLE WARNING SURFACES, CURB PADS, CURB TAPERS, FLARED ENDS, ADA RAMPS,ITEM 42

STRUCTURES SHALL BE PAID FOR UNDER THE UNIT COST OF THE NEW DRAINAGE STRUCTURES.

ANY PIPE EXTENSIONS NECESSARY TO CONNECT EXISTING PIPE TO PROPOSED DRAINAGEITEM 33-37

PROVISIONS. ALL STRUCTURE BOXES ARE <10 FEET IN DEPTH, UNLESS OTHERWISE NOTED.

RESPONSIBLE FOR "TRENCH SAFETY COMPLIANCE" IN ACCORDANCE WITH THE SPECIAL

FOR CONSTRUCTION OF THE DRAINAGE STRUCTURES WITHIN THE R/W, CONTRACTOR IS ITEM 19-32

BE INCIDENTAL TO THE COST OF THE INLET.

COST OF CONCRETE ASSOCIATED WITH CONCRETE REINFORCEMENT OF INLETS SHALLITEM 19-32

INCLUDES BITUMINOUS MATERIAL, PRIME COAT AND TACK COAT, AS REQUIRED.ITEM 10-14   

COMPACTED SUBGRADE (98% AASHTO T-180) PAID FOR UNDER UNIT COST FOR BASE.ITEM 9

WITHIN THE PROJECT LIMITS.

INCLUDES FLOATING TURBIDITY BARRIER TO BE PLACED ALSO AT ALL LWDD OUTLET POINTSITEM 5

COVERED UNDER ANOTHER SEPARATE PAY ITEM. INCLUDES ALL SAWCUTTING.

CURBS; BASE; SOD; FENCE; AND ANY OTHER ITEMS TO BE REMOVED THAT ARE NOT SPECIFICALLY 

INCLUDES COST OF REMOVAL OF EXISTING DRAINAGE STRUCTURES AND PIPES; ASPHALT PAVEMENT; ITEM 3

WITH THE PROPOSED PAVEMENT MARKINGS PLACEMENT ARE TO BE INCLUDED.

ALL TEMPORARY PAVEMENT AND ALL PAVEMENT MARKING REMOVAL COSTS ASSOCIATED 

SHALL BE INCLUDED IN THE BID PRICE FOR MAINTENANCE OF TRAFFIC. IN ADDITION,

THROUGHOUT CONSTRUCTION. ALL COSTS ASSOCIATED WITH TRAFFIC CONTROL

NECESSARY TO MAINTAIN TWO-WAY TRAFFIC ON BENOIST FARMS ROAD 

PAYMENT FOR MAINTENANCE OF TRAFFIC SHALL INCLUDE ALL PROVISIONS ITEM 2

PERMITS

PER-211
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 SUMMARY OF QUANTITIES  

SUMMARY OF EARTHWORK

DESCRIPTION
CY

P F

ROADWAY EXCAVATION

BENOIST FARMS ROAD 11474

TOTAL EXCAVATION 11474

ROADWAY EMBANKMENT

BENOIST FARMS ROAD 704

TOTAL EMBANKMENT 704

SUMMARY OF RAILING

LOCATION

SIDE
(ALUMINUM)

GUIDERAIL

PIPE HANDRAIL -

NOTES

DESIGN

REMARKS

CONSTRUCTION

0515  1  2

STA. TO STA.
LF

P F

130+33.20 to 130+47.20 LT 14.0

132+05.50 to 132+14.50 LT 9.0

133+75.50 to 133+84.50 LT 9.0

135+85.72 to 135+94.72 LT 9.0

137+55.72 to 137+64.72 LT 9.0

140+83.00 to 140+97.00 LT 14.0

143+25.50 to 143+34.50 LT 9.0

145+60.50 to 145+69.50 LT 9.0

147+15.50 to 147+24.50 LT 9.0

148+65.50 to 148+74.50 LT 9.0

151+45.50 to 151+54.50 LT 9.0

152+55.50 to 152+64.50 LT 9.0

160+35.57 to 160+44.44 LT 9.0

160+85.74 to 160+90.81 LT 9.0

SUB-TOTAL: 136.0

TOTAL: 136

SUMMARY OF FENCING TYPE B

LOCATION

SIDE UNIT

FENCE TYPE B
(TYPE B)

FENCE GATE

ASSEM.

END POST

ASSEM.

PULL POST

REMARKS
REFERENCE

FIELD BOOK

STA. TO STA.
LF EA

P F P F P F P F

145+25.45 TO 147+72.32 LT LF 247.0

148+22.76 TO 149+23.48 LT LF 101.0

149+23.48 TO 149+49.48 LT EA 1

149+49.48 TO 149+83.56 LT LF 34.0

TOTALS: 382 1

PERMITS
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DeAngelo_J
Benoist



P
:\

2
0
16
\
S

P
16

D
9
0
0
1 
(B

e
n
o
is
t
 
F
a
r

m
s
 
R
o
a
d
)\

2
0
15

5
0
9
\
r
o
a
d

w
a
y
\
S

U
M

Q
R

D
0
1.

D
G

N

2015509

DA 

                            

   BENOIST FARMS ROAD   
SDW

SHEET:

OF:

PROJECT NO.

SCALE:

APPROVED:

DRAWN:

CHECKED:

NO. REVISION BY DATE

DRAWING NO.DESIGN FILE NAMEDATE:

PALM BEACH COUNTY

ENGINEERING AND PUBLIC WORKS

P.O. BOX 21229, WEST PALM BEACH, FLORIDA
(561) 684-4150

ROADWAY PRODUCTION
F

LORID
A

P
A

L
M

B
EACH

C

O
U

N
T

Y

8
/
2
8
/
2
0
2
0

JDW

      

2
:4

6
:4

0
 
P

M

8/28/2020

SUMQRD01.DGN

VENDOR NO. 451909667
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY, SUITE 200
SCALAR CONSULTING GROUP INC.

NTS

 SUMMARY OF QUANTITIES  

SUMMARY OF GUARDRAIL

LOCATION GUARDRAIL (LF) SPECIAL POST END ANCHORAGE ASSEMBLIES (EA)

REMOVAL (LF)

GUARDRAIL

STATION SIDE
ROADWAY

FACE)

(DOUBLE

ROADWAY

TREATMENT

PEDESTRIAN SAFETY
RUBRAIL

MOUNT

STRUCT.

CONC.

STEEL

MOUNT

SHALLOW

ENCASED

FLARED PARALLEL

BARRIER)

RIGID

(TIE TO

BRIDGE

TYPE CRT TRAILING
REMARKS

REFERENCE

FIELD BOOK

P F P F P F P F P F P F P F P F P F P F

FROM 117+65.23
RT 232 1

TO 119+74.81

FROM 120+12.43
RT 284 2

TO 122+99.23

FROM 123+16.84
RT 1717 1 1

TO 140+22.40

FROM 140+41.50
RT 1357 1 1

TO 153+88.98

FROM 141+28.72
LT 90 1 1

TO 142+18.62

FROM 154+24.13
RT 763 1

TO 161+73.14

FROM 117+64.95
RT 256

TO 119+78.86

FROM 120+21.06
RT 289

TO 122+94.28

FROM 123+15.46
RT 1765

TO 140+22.23

FROM 133+37.02
LT 227

TO 135+62.54

FROM 140+42.04
RT 1401

TO 153+89.46

FROM 140+68.60
LT 152 `

TO 142+19.70

FROM 153+18.29
LT 239

TO 155+55.54

FROM 153+90.05
RT 34

TO 153+94.35

FROM 154+19.54
RT 31

TO 154+23.02

FROM 160+71.17
RT 124

TO 161+71.12

FROM 118+12.00
RT 5 20

TO 119+64.15

FROM 120+23.10
RT 5 37

TO 122+82.93

FROM 123+27.68
RT 5 26

TO 125+20.00

FROM 128+82.00
RT 2

TO 128+92.50

FROM 146+45.00
RT 2

TO 146+55.00

FROM 161+00.00
RT 2

TO 161+10.00

TOTAL 4443 0 0 0 0 0 0 0 19 85 1 0 2 6 1 4518

PERMITS

PER-213

DeAngelo_J
Benoist
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SUMDRD02.DGN

VENDOR NO. 451909667
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY, SUITE 200
SCALAR CONSULTING GROUP INC.

DRAINAGE STRUCTURES

SUMMARY OF

Q
U

A
N

T
I

T
Y

NO.

STR
STATION

S
I

D
E

DESCRIPTION

B
A

R
R

E
L

S

(LF)

DRAIN

FRENCH

(LF)

DRAIN

TRENCH

TYPE (LF)

STORM & CROSS DRAIN OPTIONAL

(CY)

(ENDWALL)

CONCRETE

 CLASS I

(CY)

(ENDWALL)

CONCRETE

CLASS II

(LB)

STEEL

REINFORCE.

(EA)

CURB INLETS

(EA)

MANHOLE

(EA)

DITCH BOTTOM INLETS

(EA)

INLETS

CLOSED FLUME

(EA)

MES

(SY)

SOD

(SY)

PAVT.

DITCH

REMARKS

ROUND

TYPE I

ROUND P-1 P-2 P-5 J-5 P-6 J-7 P-8 P-8 J-8 P-8 E MOD. E MOD. PART TYPE 1

2

TYPE
18"

18" 12" 18" 24" 30" 72" <10' <10' <10' >10' <10' >10' <10' >10' >10' PART <10' >10' <10'

BARRELS

1 2

P S-1 118+10.00 LT. INLET, PIPE 1 10 33 67 1

F

P S-2 118+20.00 RT. INLET, PIPE 1 111 1

F

P S-3 118+80.00 LT. INLET, PIPE 1 73 1

F

P S-4 119+34.00 RT. INLET, PIPE 1 173 1

F

P S-5 119+56.00 LT. INLET, PIPE 1 96 1

F

P S-6 120+35.00 LT. INLET, PIPE 1 75 1

F

P S-7 121+11.00 RT. ENDWALL 1 2.24

F

P S-8 121+11.00 RT. MANHOLE, PIPE 1 25 1 CONTROL STRUCTURE

F

P S-9 121+11.00 LT. MANHOLE, PIPE 1 80 1 W/ (1) CONC. JACKET

F

P S-10 122+50.00 RT. INLET, PIPE 1 135 1

F

P S-11 122+50.00 LT. INLET, PIPE 1 77 1

F

P S-12 123+90.00 LT. INLET, PIPE 1 137 1

F

P S-13 123+90.00 RT. INLET, PIPE 1 137 1

F

P S-14 125+12.00 RT. ENDWALL 1 2.24

F

P S-15 125+12.00 RT. INLET, PIPE 1 18 1 CONTROL STRUCTURE

F

P S-16 125+12.00 LT. INLET, PIPE 1 70 1

F

P S-17 128+00.00 LT. INLET, PIPE 1 285 1

F

P S-18 128+69.00 LT. INLET, PIPE 1 66 1

F

P S-19 128+90.00 RT. INLET, PIPE 1 68 1

F

P S-20 130+40.00 LT. FLUME 2 1 0.60 CY OF DITCH PAVT.

F

P S-21 131+17.00 LT. MES, PIPE 1 54 1 9 SEE MES TABLE

F

P S-22 131+79.00 LT. MES 1 1 9 SEE MES TABLE

F

P S-23 132+10.00 LT. FLUME 1 1 0.40 CY OF DITCH PAVT.

F

P S-24 132+10.00 LT. MANHOLE, PIPE 1 167 1

F

P S-25 133+80.00 LT. FLUME 1 1 0.20 CY OF DITCH PAVT.

F

P S-26 133+80.00 LT. DBI, PIPE 1 42 1 18.3 CONTROL STRUCTURE

F

P S-27 134+25.00 LT. ENDWALL,  PIPE 1 24 14.4 1249

F

P S-28 134+80.00 LT. DBI, PIPE 1 52 1 18.3 CONTROL STRUCTURE

SHEET TOTALS

PLAN QUANTITY 908 10 33 1012 88 0 24 4.48 14.4 1249 4 5 4 1 1 1 1 1 0 0 0 2 0 2 1 0 2 18 36.6

FINAL QUANTITY

PERMITS

PER-214

DeAngelo_J
Benoist
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ENGINEERING AND PUBLIC WORKS

P.O. BOX 21229, WEST PALM BEACH, FLORIDA
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8/28/2020

SUMDRD02.DGN

VENDOR NO. 451909667
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY, SUITE 200
SCALAR CONSULTING GROUP INC.

DRAINAGE STRUCTURES

SUMMARY OF

Q
U

A
N

T
I

T
Y

NO.

STR
STATION

S
I

D
E

DESCRIPTION

B
A

R
R

E
L

S

(LF)

DRAIN

FRENCH

(LF)

DRAIN

TRENCH

TYPE (LF)

STORM & CROSS DRAIN OPTIONAL

(CY)

(ENDWALL)

CONCRETE

 CLASS I

(CY)

(ENDWALL)

CONCRETE

CLASS II

(LB)

STEEL

REINFORCE.

(EA)

CURB INLETS

(EA)

MANHOLE

(EA)

DITCH BOTTOM INLETS

(EA)

INLETS

CLOSED FLUME

(EA)

MES

(SY)

SOD

(SY)

PAVT.

DITCH

REMARKS

ROUND

TYPE I

ROUND P-1 P-2 P-5 J-5 P-6 J-7 P-8 P-8 J-8 P-8 E MOD. E MOD. PART TYPE 1

2

TYPE
18"

18" 12" 18" 24" 30" 72" <10' <10' <10' >10' <10' >10' <10' >10' >10' PART <10' >10' <10'

BARRELS

1 2

P S-29 135+90.00 LT. FLUME 1 1 0.20 CY OF DITCH PAVT.

F

P S-30 136+40.00 LT. MANHOLE, PIPE 1 157 1

F

P S-31 136+85.00 LT. MES, PIPE 1 40 1 9 SEE MES TABLE

F

P S-32 137+41.00 LT. MES 1 1 9 SEE MES TABLE

F

P S-33 137+60.00 LT. FLUME 1 1 0.20 CY OF DITCH PAVT.

F

P S-34 140+90.00 LT. FLUME 1 1 0.18 CY OF DITCH PAVT.

F

P S-35 143+30.00 LT. FLUME 1 1 1.00 CY OF DITCH PAVT.

F

P S-36 144+84.00 LT. MES, PIPE 1 46 1 9 SEE MES TABLE

F

P S-37 145+38.00 LT. MES 1 1 9 SEE MES TABLE

F

P S-38 145+65.00 LT. FLUME 1 1 0.40 CY OF DITCH PAVT.

F

P S-39 146+50.00 LT. DBI, PIPE 1 88 1 18.3 CONTROL STRUCTURE

F

P S-40 146+50.00 RT. ENDWALL 1 1.56

F

P S-41 147+20.00 LT. FLUME 1 0.37 CY OF DITCH PAVT.

F

P S-42 147+80.00 LT. MES, PIPE 1 47 1 9 SEE MES TABLE

F

P S-43 148+35.00 LT. MES 1 1 9 SEE MES TABLE

F

P S-44 148+70.00 LT. FLUME 1 0.40 CY OF DITCH PAVT.

F

P S-45 151+50.00 LT. FLUME 1 0.50 CY OF DITCH PAVT.

F

P S-46 151+69.00 LT. MES, PIPE 1 65 1 9 SEE MES TABLE

F

P S-47 152+42.00 LT. MES 1 1 9 SEE MES TABLE

F

P S-48 152+60.00 LT. FLUME 1 1 0.50 CY OF DITCH PAVT.

F

P S-49 153+30.00 LT. MANHOLE, PIPE 1 131 1

F

P S-50 154+64.00 LT. DBI, PIPE 1 8 1 18.3 CONTROL STRUCTURE

F

P S-51 154+91.00 LT. MANHOLE, PART. 1 1

F

P S-52 155+12.79 LT. MANHOLE, PART. 1 1

F

P S-53 157+04.00 LT. INLET, PIPE 1 164 1

F

P S-54 158+70.00 LT. INLET, PIPE 1 153 1

F

P S-55 158+93.00 LT. MES, PIPE 1 74 1 9 SEE MES TABLE

F

SHEET TOTALS

PLAN QUANTITY 288 0 0 677 0 8 0 1.56 0 0 0 0 2 0 0 0 2 0 0 2 1 1 0 8 1 0 9 81 36.6

FINAL QUANTITY

PERMITS

PER-215

DeAngelo_J
Benoist
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ENGINEERING AND PUBLIC WORKS

P.O. BOX 21229, WEST PALM BEACH, FLORIDA
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8/28/2020

SUMDRD02.DGN

VENDOR NO. 451909667
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY, SUITE 200
SCALAR CONSULTING GROUP INC.

DRAINAGE STRUCTURES

SUMMARY OF

SIDE DRAIN MITERED END SECTIONS TABLE

STRUCTURE STATION OFFSET ELEV. DIA. SLOPE INDEX #

S-21 131+17.00 45.00' LT 14.00 18" 1:4 430-022

S-22 131+79.00 45.00' LT 14.00 18" 1:4 430-022

S-31 136+85.00 40.00' LT 14.00 18" 1:4 430-022

S-32 137+41.00 40.00' LT 14.00 18" 1:4 430-022

S-36 144+84.00 45.00' LT 14.20 18" 1:4 430-022

S-37 145+38.00 45.00' LT 14.00 18" 1:4 430-022

S-42 147+80.00 45.00' LT 14.10 18" 1:4 430-022

S-43 148+35.00 45.00' LT 14.20 18" 1:4 430-022

S-46 151+69.00 42.00' LT 12.90 18" 1:4 430-022

S-47 152+42.00 42.00' LT 12.30 18" 1:4 430-022

S-55 158+93.00 40.00' LT 13.40 18" 1:4 430-022

S-56 159+73.00 45.00' LT 13.00 18" 1:4 430-022

S-57 160+25.00 44.00' LT 12.00 18" 1:4 430-022

Q
U

A
N

T
I

T
Y

NO.

STR
STATION

S
I

D
E

DESCRIPTION

B
A

R
R

E
L

S

(LF)

DRAIN

FRENCH

(LF)

DRAIN

TRENCH

TYPE (LF)

STORM & CROSS DRAIN OPTIONAL

(CY)

(ENDWALL)

CONCRETE

 CLASS I

(CY)

(ENDWALL)

CONCRETE

CLASS II

(LB)

STEEL

REINFORCE.

(EA)

CURB INLETS

(EA)

MANHOLE

(EA)

DITCH BOTTOM INLETS

(EA)

INLETS

CLOSED FLUME

(EA)

MES

(SY)

SOD

(SY)

PAVT.

DITCH

REMARKS

ROUND

TYPE I

ROUND P-1 P-2 P-5 J-5 P-6 J-7 P-8 P-8 J-8 P-8 E MOD. E MOD. PART TYPE 1

2

TYPE
18"

18" 12" 18" 24" 30" 72" <10' <10' <10' >10' <10' >10' <10' >10' >10' PART <10' >10' <10'

BARRELS

1 2

P S-56 159+73.00 LT. MES 1 1 9 SEE MES TABLE

F

P S-57 160+23.00 LT. MES 1 1 9 SEE MES TABLE

F

P S-58 160+40.00 LT. FLUME 1 1 0.37 CY OF DITCH PAVT.

F

P S-59 160+69.00 LT. DBI, PIPE 1 19 1 18.3 CONTROL STRUCTURE

F

P S-60 160+77.56 LT. MANHOLE, PART. 1 1

F

P S-61 160+95.00 LT. FLUME 1 1 0.30 CY OF DITCH PAVT.

F

P S-62 161+05.00 RT. FLUME 1 1 0.70 CY OF DITCH PAVT.

F

P S-63 161+05.00 RT. DBI, PART. 1 1

F

SHEET TOTALS

PLAN QUANTITY 0 0 0 0 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 2 0 1 2 18 18.3

FINAL QUANTITY

GRAND TOTALS

PLAN QUANTITY 1196 10 33 1689 107 8 24 6.04 14.4 1249 4 5 6 1 1 1 3 1 0 3 2 3 1 12 2 1 13 117 91.5

FINAL QUANTITY

PERMITS

PER-216

DeAngelo_J
Benoist
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VENDOR NO. 451909667
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY, SUITE 200
SCALAR CONSULTING GROUP INC.

       GENERAL NOTES        

THIS ARE INCLUDED IN THE COSTS FOR CLEARING AND GRUBBING.

THE TREE DRIP LINE PRIOR TO BEGINNING CONSTRUCTION AND SHALL REMAIN UNTIL CONSTRUCTION IS COMPLETE. COSTS FOR

THE ERECTION AND MAINTENANCE OF AN ENGINEER APPROVED TREE PROTECTION FENCE. THE FENCE SHALL BE ERECTED AT

THE CONTRACTOR SHALL PROTECT ALL TREES TO REMAIN DURING ALL ASPECTS OF THE WORK. PROTECTION SHALL INCLUDE30.

IN THE COSTS FOR CLEARING AND GRUBBING.

CONTROL WIRING SHALL BE CUT, SEALED AND LEFT BURIED BELOW GRADE AT THE R/W LINE. COSTS FOR THIS ARE INCLUDED

DISPOSED OF BY THE CONTRACTOR. EXISTING PIPES SHALL BE CAPPED PRESSURE TIGHT AT THE R/W LINE. EXISTING

ALL EXISTING IRRIGATION SYSTEM COMPONENTS CONFLICTING WITH THE PROPOSED CONSTRUCTION SHALL BE REMOVED AND29.

COSTS FOR THIS ARE INCLUDED IN THE COSTS FOR CLEARING AND GRUBBING.

DURING AND AFTER CONSTRUCTION IN CONFORMANCE WITH FLORIDA DEPARTMENT OF TRANSPORTATION INDEX NO. 532. 

ALL MAILBOXES CURRENTLY SERVED FROM THE ROADWAY BEFORE CONSTRUCTION MUST BE SERVED IN THE SAME MANNER28.

DEPARTMENT OF TRANSPORTATION DESIGN STANDARD FOR THE REFERENCED DRAINAGE STRUCTURES UNLESS OTHERWISE NOTED.

CALLOUTS FOR LOCATIONS OF DRAINAGE STRUCTURES REFER TO THE LOCATION POINT AS INDICATED IN THE FLORIDA 27.

UNLESS OTHERWISE NOTED.

CALLOUTS FOR PAVEMENT AND CURBING RADII, STATIONING, OFFSETS, AND ELEVATIONS REFER TO THE EDGE OF PAVEMENT26.

PROVIDED BY THE CONTRACTOR.

ALL VEGETATION, DEBRIS, CONCRETE, OR OTHER UNSUITABLE MATERIAL SHALL BE DISPOSED OF OFF-SITE IN AN AREA25.

STRAIGHT EDGE.

IN AREAS OF PAVEMENT WIDENING ALL EXISTING PAVEMENT EDGES ARE TO BE MECHANICALLY SAWCUT TO A CLEAN,24.

COMMENCING CONSTRUCTION IF SAID ITEMS ARE DAMAGED, MISSING, OR IN A DETERIORATED CONDITION.

ITEMS NOTED TO REMAIN OR TO BE RELOCATED. THE CONTRACTOR SHALL NOTIFY THE ENGINEER, IN WRITING, PRIOR TO

THE CONTRACTOR IS RESPONSIBLE FOR THE PROTECTION AND/OR REMOVAL, STORAGE, AND REINSTALLATION OF ALL EXISTING23.

      OTHERWISE NOTED.

22.   ALL EXISTING DRAINAGE STRUCTURES, PIPES AND APPURTENANCES WITHIN THE LIMITS OF CONSTRUCTION ARE TO REMAIN UNLESS 

THE EXISTING CONDITION AT THE TIME CONSTRUCTION BEGAN.

THE CONTRACTOR SHALL RESTORE ALL AREAS DISTURBED BY THIS CONSTRUCTION TO A CONDITION EQUAL TO, OR BETTER THAN,21.

TELEPHONE NO. (301) 713-3242

SILVER SPRINGS, MARYLAND 20910

SSMC 3 STATION 09202

NOAA NATIONAL GEODETIC SURVEY N/CG 17

NATIONAL GEODETIC INFORMATION SERVICE CENTER

THE CONTRACTOR SHOULD NOTIFY:

ANY N.G.V.D. OR N.A.V.D. MONUMENT WITHIN THE LIMITS OF CONSTRUCTION IS TO BE PROTECTED. IF IN DANGER OF DAMAGE20.

CONSTRUCTION ARE ENCOUNTERED.

THE CONTRACTOR SHALL NOTIFY PALM BEACH COUNTY'S REPRESENTATIVE IF SOIL OR SUBSURFACE CONDITIONS UNSUITABLE FOR18.

UNDERGROUND UTILITIES.

THE CONTRACTOR IS TO USE CAUTION WHEN WORKING IN OR AROUND AREAS OF OVERHEAD TRANSMISSION LINES AND/OR17.

INVOLVING THEIR FACILITIES SO THAT THEIR COMPANY REPRESENTATIVE CAN BE PRESENT.

THE CONTRACTOR SHALL NOTIFY THE UTILITY COMPANIES A MINIMUM OF 5 WORKING DAYS IN ADVANCE OF ANY CONSTRUCTION16.

ARE IN CONFLICT WITH THE PROPOSED ROADWAY CONSTRUCTION.

OWNERS THE OPPORTUNITY TO RELOCATE ANY PRIVATE PROPERTY (LANDSCAPING, IRRIGATION SYSTEMS, SIGNS, ETC.) THAT

THE CONTRACTOR SHALL NOTIFY ALL PROPERTY OWNERS 14 DAYS IN ADVANCE OF ANY CONSTRUCTION TO ALLOW PROPERTY15.

SHALL RECEIVE WRITTEN APPROVAL OF THE PLAN FROM THE COUNTY PRIOR TO BEGINNING CONSTRUCTION OF THE PROJECT.

SEQUENCE AND TRAFFIC CONTROL PLAN TO PALM BEACH COUNTY DEPARTMENT OF ENGINEERING AND PUBLIC WORKS AND

2017 AND FHWA "MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (MUTCD)". THE CONTRACTOR SHALL SUBMIT A CONSTRUCTION

LIGHTS SHALL BE PROVIDED IN ACCORDANCE WITH FLORIDA DEPARTMENT OF TRANSPORTATION DESIGN STANDARDS DATED

PEDESTRIAN AND VEHICULAR TRAFFIC SHALL BE MAINTAINED AND PROTECTED AT ALL TIMES. SIGNS, BARRICADES AND14.

NOT BE A PART OF THESE SUMPS.

ALL INLET DRAINAGE STRUCTURES SHALL HAVE A MINIMUM 2' SUMP, EXCEPT CONTROL STRUCTURES. WEEP HOLES SHALL13.

COUNTY REQUIREMENTS.

ALL DRAINAGE PIPES SHALL BE CONSTRUCTED IN ACCORDANCE WITH FLORIDA DEPARTMENT OF TRANSPORTATION AND PALM BEACH 12.

AND THE MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES.

MAINTENANCE OF TRAFFIC SHALL BE IN ACCORDANCE WITH CURRENT FLORIDA DEPARTMENT OF TRANSPORTATION STANDARDS 11.

INTERSECTING ROADS AND DRIVEWAYS ARE TO BE GRADED AS DIRECTED BY THE ENGINEER, UNLESS OTHERWISE NOTED.10.

STATIONS AND OFFSETS REFER TO THE CENTERLINE OF CONSTRUCTION, UNLESS OTHERWISE NOTED.9.

UTILITY LOCATIONS MAY ALSO BE DETERMINED BY CALLING SUNSHINE ONE-CALL AND THE RESPECTIVE UTILITY COMPANY.8.

(561) 540-9263AT&T FLORIDAGARTH BEDWARD

KEN SCHNEIDER          PBC TRAFFIC ISS                (561) 632 9734

(561) 681-4371PBC TRAFFIC ITS      ROD FRIEDEL

PBC TRAFFIC SIG               (561) 233-3900OPERATIONS SUPT. 

(561) 602-3702FLORIDA PUBLIC UTILITIESDALE BUTCHER

(561) 904-3210FPL - DISTRIBUTIONSHAREKA HAYDEN

(305) 552-2931FIBERNET DIRECTDANNY HASKETT

(305) 968-5516FLORIDA CITY GASMICHAEL ALEXANDER

(561) 598-9756COMCASTMIYA FISHER

PHONE NUMBERUTILITYCONTACT PERSON

ALL KNOWN UTILITY COMPANIES WITHIN THE PROJECT LIMITS ARE LISTED WITH CONTACT PERSON AND PHONE NUMBER, AS FOLLOWS:7.

TO RESOLVE UTILITY CONFLICTS AND UTILITY ADJUSTMENTS, AS REQUIRED.

THERE BE UTILITY CONFLICTS, THE CONTRACTOR SHALL INFORM THE ENGINEER AND NOTIFY THE RESPECTIVE UTILITY OWNERS

RESPONSIBLE TO VERIFY IF OTHER UTILITIES (NOT SHOWN IN THE PLANS) EXIST WITHIN THE AREA OF CONSTRUCTION. SHOULD

DETERMINED BY THE CONTRACTOR PRIOR TO THE START OF CONSTRUCTION. IN ADDITION, THE CONTRACTOR SHALL BE

THE LOCATION OF THE EXISTING UTILITIES SHOWN IN THE PLANS ARE APPROXIMATE ONLY; THE EXACT LOCATIONS SHALL BE6.

UTILITIES ARE TO BE ADJUSTED OR RELOCATED BY OTHERS AS DIRECTED BY THE ENGINEER UNLESS OTHERWISE NOTED.5.

THE FLORIDA LICENSE NUMBER OR CERTIFICATE OF AUTHORIZATION NUMBER OF THE PARTY IN RESPONSIBLE CHARGE.

CONSTRUCTION AND RESET AFTER CONSTRUCTION BY A PROFESSIONAL SURVEYOR AND MAPPER WITH A MONUMENT BEARING EITHER

AND ALL OTHER PERMANENT MONUMENTS LOCATED WITHIN PROPOSED CONSTRUCTION ARE TO BE REFERENCED PRIOR TO

EXISTING SECTION CORNERS, QUARTER SECTION CORNERS, PROPERTY CORNERS, PALM BEACH COUNTY SURVEY CONTROL MONUMENTS 4.

BENCHMARK ELEVATIONS SHOWN ON THE PLANS ARE NORTH AMERICAN VERTICAL DATUM (NAVD) 1988, UNLESS OTHERWISE NOTED.3.

GRADES SHOWN ARE FINISHED GRADES, UNLESS OTHERWISE NOTED.2.

PROTECTION OF UNDERGROUND GAS PIPELINES.

PRIOR TO COMMENCEMENT OF AN EXCAVATION, THE CONTRACTOR SHALL COMPLY WITH FLORIDA STATUTE 556.105 FOR THE1.
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VENDOR NO. 451909667
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY, SUITE 200
SCALAR CONSULTING GROUP INC.

10 40

Feet

0

N

¡ CONST. BENOIST FARMS ROAD

£ SURVEY BENOIST FARMS ROAD

EXIST. R/W

EXIST. R/W

¡ CONST. BENOIST FARMS ROAD

STA. 111+68.00

BEGIN MIILLING AND RESURFACING

BEGIN CONSTRUCTION

BEGIN PROJECT

39.39' (LT)

+73.00

34.44' (LT)

+68.00

50.32' (LT)

+68.00

39.39' (LT)

+09.76

6" STL. GM (FPU)

6" STL. GM (FPU)

FOC (BURIED) (ATT)

2" CU (BURIED) (ATT)

15' LANDSCAPE BUFFER

12' UTILITY EASEMENT

5' LIMITED ACCESS EASEMENT

L.W.D.D. E-2 CANAL

S
F

W
M

D
 
C
-
5
1
 
C

A
N

A
L

EXIST. L.W.D.D. R/W

E=925777.22
N=853259.98
STA. 13+72.15, 68.05' LT
EL.=20.49' (NAVD88)
SET MAG NAIL & DISC, #LB7924
BENCHMARK #1

64.14' (LT)

+73.00

MILLING & RESURFACING

E= 925843.74

N= 853056.85

¢
¢

BENOIST FARMS ROAD

2

 1

1
8
" 

R
C

P
E

X
I
S

T
. 

E
X
I
S

T
. 

1
8
" 

C
M

P

EXIST. R/W

OE (22.9 KV) (FPL)

                     S.F.W.M.D. CANAL EASEMENT

5
'

3
'

E= 925846.59

N= 852889.00

POT STA. 110+00.00

110 111 112 113 114 115

       PLAN SHEET (1)       
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VENDOR NO. 451909667
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY, SUITE 200
SCALAR CONSULTING GROUP INC.

EXIST. PGL

BFO CABLE (PBC ITS)

BFO CABLE (PBC ISS)

BFO CABLE (PBC ITS)

6" STL. GM (FPU)

2" CU (BURIED) (ATT)

2" CU (BURIED) (ATT)

1
8
.4

6
 
(E

X
I
S

T
. 

P
G

L
)

PROP. PGL

19
.6

9
 
(
P

R
O

P
. 

P
G

L
)

¡ CONST. EXIST. GROUND

FROM (+) 0.005 TO (+) 0.02
TRANSITION ALL NB LANES FROM

FROM (-) 0.005 TO (-) 0.02 & (-) 0.03 
TRANSITION ALL SB LANES

EL. 21.44
STA. 117+60.00
BEGIN PGL

1
1
8

+
0
0
.0

0

 

S-04

S-02

CONST. 18" PIPE

CONST. 18" F.D.

EL. 15.00

EL. 14.50
EL. 14.00

EL. 14.00

CONST. 18" PIPE

E=925942.60

N=853825.78

STA. 19+35.05, 106.92' RT

EL.=18.70' (NAVD88)

SET 60D NAIL

BENCHMARK #10

E=925805.18

N=853760.92

STA. 18+72.50, 31.58' LT

EL.=19.53' (NAVD88)

FND MAG NAIL & DISC

BENCHMARK #2

P
I
 
+
7
0
.0

0

E
L
. 

1
8
.8

5

(-) 2.350%
(+) 0.400%

180' V.C.

2
0
.5

3

2
0
.1

5

1
9
.8

3

1
9
.5

8

1
9
.3

8

1
9
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5

1
9
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8

1
9
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6

8
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20
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E
L
. 

2
0
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+
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E
L
. 

1
9
.2

1

+
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(+) 0.400%
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N
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1
5
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I
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O
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1
5
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I
A
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O

N
C
 
6

X
6
"X

8
'

W
O

O
D
 
1
5
"D

I
A

W
O

O
D
 
1
5
"D

I
A

ALUM 10"DIA

ALUM 10"DIA

C
W

ALUM 10"DIA

C
O

N
C
 
1
5

X
1
5
"

W
O

O
D
 
1
5
"D

I
A

T
R

A
F

F
I
C

METAL

T
R

A
F

F
I
C

T
R

A
F

F
I
C

T
R

A
F

F
I
C

2
2
.9

k
V

22.9kV

22.9kV

22.9kV

¡ CONST. BENOIST FARMS ROAD

£ SURVEY BENOIST FARMS ROAD

BENOIST FARMS ROAD

S
.R
. 

8
0
 
(S

O
U

T
H

E
R

N
 
B

O
U

L
E

V
A

R
D
)

EXIST. R/W

EXIST. R/W

L.W.D.D. E-2 CANAL

N

10 40

Feet

0

CABLE (AERIAL) (COMCAST)

OE (22.9 KV) (FPL)

OE (22.9 KV) (FPL)

OE (22.9 KV) (FPL)

OE (22.9 KV) (FPL)

FOC (BURIED) (ATT)

2" CU (BURIED) (ATT)

FOC (BURIED) (ATT)

2" CU (BURIED) (ATT)

2" CU (BURIED) (ATT)

FOC (AERIAL) (ATT)

2" CU (AERIAL) (ATT)

FOC (BURIED) (ATT)

FOC (BURIED) (FIBERNET)

6" STL. GM (FPU)

6" STL. GM (FPU)

OE (22.9 KV) (FPL)

FOC (BURIED) (PBC-TRAFFIC)

(PBC-TRAFFIC)

FOC (BURIED) 

(PBC-TRAFFIC)

FOC (BURIED) 

(PBC-TRAFFIC)

FOC (BURIED) 

14

13

EXIST. R/W

EXIST. R/W

5
'

5
'

BOX CULVERT

DOUBLE 12' X 8'

3'R

6' CONC. S/W

2
0
'R AND GUTTER

TYPE F CURB 

MISC. ASPHALT

CR-G

CR-A

CR-C

CR-C

CR-G

CR-C

20.18' (LT)

+95.49

26.18' (LT)

+95.70

84.32' (LT)

+15.82

(TO BE REMOVED)

EXIST. GUARDRAIL

6
'

WAWA DEVELOPMENT

(MODIFIED)

AND GUTTER

TYPE F CURB 

112.57' (LT)

+97.04

65.46' (LT)

+95.93

DEVELOPMENT

SOUTHERN STATION

3
0
'
R

3
0
'R

3
2
'R

21.00' (RT)

+36.69

22.50' (RT)

+45.62

6' CONC. S/W

22.50' (RT)

+41.63

4
5
'R

5
'

PGL

FDOT INDEX 536-001

PROP. GUARDRAIL

FDOT INDEX 536-001

PROP. GUARDRAIL

S-1

S-2

S-3

S-4

S-5
S-6

OF 18" PIPE

CONST. 67 LF

OF 18" F.D.

CONST. 73 LF

OF 18" F.D.

CONST. 75 LF

OF 18" PIPE

CONST. 111 LF

OF 18" F.D.

CONST. 173 LF

4
5
'R

T.C.E #300

119+74.81 (43.58' RT)

APPROACH ASSEMBLY (CRT)

END GUARDRAIL

OF 18" PIPE

CONST. 96 LF

21.00' (RT)

+50.49

3
2
'
R

125.12' (LT)

+05.61

(WIDTH VARIES)

CONC. S/W

107.58' (LT)

+93.39
124.64' (LT)

+98.11

62.17' (LT)

+09.47

64.70' (RT)

+65.77
64.52' (RT)

+61.71

S
F

W
M

D
 
C
-
5
1
 
C

A
N

A
L

DRAIN (TYPE I)

CONST. 10 LF OF TRENCH 

OF 12" PIPE

CONST. 33 LF

WALL TO REMAIN

EXIST. BARRIER 

BENCHMARK #2

1
1
9

+
9
3
.5

9

D
R
I
V

E
W

A
Y
 
C

L

119+79.61 (43.80' RT)

END TYPE F C&G

EL. 20.39

75.26' (LT)

+94.25

EL. 18.64

65.74' (LT)

+66.96

118+12.00 (22.50' RT)

GUARDRAIL POST

BEGIN SPECIAL 

120+12.43 (43.58' RT)

APPROACH ASSEMBLY (CRT)

BEGIN GUARDRAIL

116+04.13 (66.96' LT)

BEGIN TYPE F C&G

120+30.00 (76.00' LT)

RELOCATE MAILBOXES TO

110.05' (LT)
+75.39

85.05' (LT)
+50.38

120+98.01 (95.63' LT)

END TYPE F C&G

117+42.02 (68.13' RT)

MATCH EXIST.

BEGIN DROP CURB

117+55.86 (68.75' RT)

MATCH EXIST. C&G

BEGIN TYPE F C&G

MILLING & RESURFACING

E= 925836.39

N= 853488.92

117+50.87 (122.26' LT)

BEGIN TYPE F C&G

120+07.57 (43.80' RT)

BEGIN TYPE F C&G

119+64.15 (32.15' RT)

APPROACH ASSEMBLY (CRT)

BEGIN GUARDRAIL

END SPECIAL GUARDRAIL POST

120+23.10 (32.15' RT)

APPROACH ASSEMBLY (CRT)

END GUARDRAIL

GUARDRAIL POST

BEGIN SPECIAL 

85.14' (LT)
+43.78

92.20' (LT)
+37.04

87.00' (LT)
+00.00

85.12' (LT)
+00.00

(PBC-TRAFFIC)

FOC (BURIED) 

E=925756.14

N=853587.57

45'R

35'R

117+65.44 (55.91' RT)

MATCH EXIST. GUARDRAIL

BEGIN PROP. GUARDRAIL

ENGRAVE CURB FACE

ENGRAVE CURB FACE
28.00' (RT)
+55.63

21.00' (RT)

+87.16
21.00' (RT)
+01.02

END MILLING AND RESURF.

BEGIN RECONSTRUCTION

68.00' (RT)
+39.22

122.48' (LT)
+45.87

(SEE SPECIAL PROFILE SHEET)

¡ CONST. BENOIST FARMS ROAD

117+60.00, 76.46' LT

BEGIN PGL LT.

116

POT STA. 116+00.00

117 118 119 120

116+00 117+00 118+00 119+00 120+008

10

12

14

16

18

20

22

8

10

12

14

16

18

20

22

1" = 4' VERT.

SCALE RATIO: 1" = 40' HORZ.

 PLAN AND PROFILE SHEET (1) 
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JOHN D. WHITAKER, P.E.
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WEST PALM BEACH, FL 33407
5713 CORPORATE WAY, SUITE 200
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¡ CONST. BENOIST FARMS ROAD

£ SURVEY BENOIST FARMS ROAD BENOIST FARMS ROAD

EXIST. R/W

EXIST. R/W

L.W.D.D. E-2 CANAL

EXIST. R/W

K & T STONEWORKS

N

10 40

Feet

0

CABLE (AERIAL) (COMCAST)

OE (22.9 KV) (FPL)

OE (22.9 KV) (FPL)

FOC (AERIAL) (ATT)

1" CU (AERIAL) (ATT)

FOC (AERIAL) (ATT)

1" CU (AERIAL) (ATT)

2" CU (AERIAL) (ATT)

2" CU (BURIED) (ATT)

6" STL. GM (FPU)OE (22.9 KV) (FPL)

12" DIP WM (PBC)

EXIST. R/W

15

16

17

18

19

20

21

EXIST. R/W

8" DIP FM (PBC)

8" DIP FM (PBC)

5
'

EXIST. 18" RCP

LKQ PICK YOUR PART¢

CR-G

6' CONC. S/W

6' CONC. S/W

30'R

3
0
'
R

3
0
'
R

3'
R

AND GUTTER

TYPE F CURB 

AND GUTTER

TYPE F CURB 

MISC. ASPHALT

MISC. ASPHALT

CR-G

CR-G

CR-G

CR-C

22.00' (LT)

+79.97

16.00' (LT)

+80.62

22.00' (LT)

+09.40

16.00' (LT)

+09.40

53.00' (LT)

+12.40

21.00' (RT)

+41.20

28.00' (RT)
+20.44

(TO BE REMOVED)

EXIST. GUARDRAIL

6
'

1
2
6

+
2
8
.7

3

D
R
I
V

E
W

A
Y
 
C

L

1
2
4

+
5
8
.9

0

D
R
I
V

E
W

A
Y
 
C

L

11.00' (LT)

+30.00

3
2
'
R 3

2
'
R

62.00' (LT)

+20.41

UTILITY EASEMENT

5' LIMITED ACCESS EASEMENT/

10' UTILITY EASEMENT

20' UTILITY EASEMENT

10' UTILITY EASEMENT

69.50' (LT)

+20.40

32.04' (LT)

+90.53

42.16' (LT)

+82.25
34.21' (LT)

+27.85
33.94' (LT)

+47.84

17.78' (LT)

+27.63

17.75' (LT)

+47.63

20' UTILITY EASEMENT

123+11.20 (50.55' RT)

BEGIN TYPE F C&G

1
5
" 

C
M

P

E
X
I
S

T
. 

5
'

PGL

17.83' (LT)

+19.81

17.87' (LT)

+02.13

FDOT INDEX 536-001

PROP. GUARDRAIL
FDOT INDEX 536-001

PROP. GUARDRAIL

126+15.58 (78.14' LT)

END TYPE F C&G

S-8

S-10

S-11 S-12

S-13

48.00' (LT)

+85.58

28.00' (RT)
+90.44 OF 18" F.D.

CONST. 135 LF

OF 18" PIPE
CONST. 137 LF

OF 18" PIPE
CONST. 137 LF

OF 18" F.D.
CONST. 285 LF

OF 24" PIPE
CONST. 25 LF

(TO BE REMOVED)

EXIST. 18" RCP

(TO BE REMOVED)

EXIST. ENDWALL

T.C.E #301

T.C.E #302

121+26.22 (95.63' LT)

BEGIN TYPE F C&G

123+16.84 (43.58' RT)

APPROACH ASSEMBLY (CRT)

BEGIN GUARDRAIL

18" F.D.

CONST.

OF 18" PIPE
CONST. 77 LF

21.00' (RT)

+69.23

30'R30
'R

1
8
" 

R
C

P

E
X
I
S

T
. 

FM (PBC)

8" DIP 

(FPL)

OE (22.9 KV) 

S-15

S-14

S-16

3
0
'R

OF 24" PIPE
CONST. 70 LF

OF 24" PIPE
CONST. 18 LF

48.00' (LT)

+05.40

S-7

S-9

1
2
3

+
0
5
.2

1

D
R
I
V

E
W

A
Y
 
C

L

62.00' (LT)

+91.82

124+75.40 (83.00' LT)

BEGIN TYPE F C&G

78.00' (LT)

+75.40

124+42.40 (83.00' LT)

END TYPE F C&G

87.03' (LT)
+35.40

91.17' (LT)
+45.4092.47' (LT)

+34.16

125+20.00 (22.50' RT)

GUARDRAIL POST

END SPECIAL 

122+99.23 (50.55' RT)

END TYPE F C&G

122+99.23 (50.90' RT)

APPROACH ASSEMBLY (CRT)

END GUARDRAIL

122+60.00 (25.00' RT)

RELOCATE MAILBOX TO

1
2
1

+
1
2
.0

0

D
R
I
V

E
W

A
Y
 
C

L
1
8
" 

R
C

P

E
X
I
S

T
. 

W
A

L
L
I
S
 
R

O
A

D

83.63' (LT)

+25.97

122+82.93 (32.15' RT)

APPROACH ASSEMBLY (CRT)

BEGIN GUARDRAIL

END SPECIAL GUARDRAIL POST

123+27.68 (31.97' RT)

APPROACH ASSEMBLY (CRT)

END GUARDRAIL

BEGIN SPECIAL GUARDRAIL POST

81.00' (LT)

+06.55

62.00' (LT)

+06.55

85.00' (LT)
+31.92

85.00' (LT)
+84.42

62.00' (LT)
+84.42

69.00' (LT)
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INDEX NOS. 425-001, 425-010

FL EL. W 7.87' (EXIST.)

FL EL. E 7.77' (EXIST.)
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CONST. TYPE P-8 ECCENTRIC MH (PARTIAL)
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BOTTOM EL. 10.40'

FL EL. S 12.40'
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PAVEMENT

CONST. 4" CONC. DITCH

12" WM
6" GM

8" FM

6" GM

INDEX NOS.  425-001, 425-052

FL EL. E UNKNOWN (EXIST.)

FL EL. W UNKNOWN (EXIST.)

GRATE EL. 14.68'

CONST. TYPE E DBI (PARTIAL)

STA. 161+05.00 (30.18' LT)

INDEX NOS. 425-001, 425-010

FL EL. W 9.30'

FL EL. E 9.20' (EXIST.)

TOP EL. 16.00'

CONST. TYPE P-8 MH (PARTIAL)

STA. 160+77.43 (33.65' LT)

1:3

8" FM

4'3'

INDEX NO. 425-061

EOP EL. 15.46'

CONST. TYPE II CLOSED FLUME INLET

STA. 161+05.00 (21.00' LT)

INDEX NOS.  425-001, 425-010, 425-052

BOTTOM EL. 5.40'

FL EL. E 9.40'

ORIFICE EL. 11.00' (S)

GRATE EL. 14.40'

(SEE DRAINAGE DETAILS)

(CONTROL STRUCTURE)

CONST. TYPE E DBI (MODIFIED)

STA. 160+69.00 (54.00' LT)
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INDEX NO. 425-061

EOP EL. 15.45'
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A-A SECTION VIEW

CONTROL STRUCTURE S-8

3-0" 4'-0"

6"6"

18" F.D.

18" F.D.

18" PIPE

24" PIPE

A A

3-0"

(STA./OFF. LOCATION)

TOP EL.

BOTTOM EL.

8" WALL

WEIR EL.

8
" 

S
L

A
B

11'

5
'

    DRAINAGE DETAILS    
NTS

B-B SECTION VIEW

CONTROL STRUCTURE S-15

3
-
0
"

6"

24" PIPE

(STA./OFF. LOCATION)

EOP EL.

BOTTOM EL.

8" WALL

WEIR EL.

8
" 

S
L

A
B

5'

J-5 INLET (INDEX 425-021)

3
-
0
"

6
.5
'

B

B

PAVEMENT 24" PIPE

CONTROL STRUCTURE DETAIL

NTS

              425-001, 425-010)

TYPE 7 MH (INDEX 425-052,

S-8 S-15

TOP/EOP EL. 19.66 18.80

WEIR EL. 16.20 15.40

N PIPE INVERT 13.70 N/A

S PIPE INVERT 13.90 N/A

E PIPE INVERT 7.00 8.40'

W PIPE INVERT 7.20 8.40

BOTTOM EL. 3.00 6.40
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SWALE BOTTOM B

PIPE DIAMETER D

E

INDEX 241

TYPE I SKIMMER

0
'-

6
"

DOWN ORIFICE

6" � BLEED 
C

GRATE ELEVATION

A

2'-0"8'-0"

SECTION A-A

CONTROL STRUCTURE DETAIL

NTS

PLAN VIEW

DBI STRUCTURE

MODIFIED TYPE E 

ORIFICE

DOWN 

BLEED 

4
'-

6
"

6
'-

0
"

6
'-

0
"

A A

V
A

R
I
E

S

1
'-

5
"

1:3 OR 1:2

1:3/1:2

STRUCTURE

MODIFIED DBI 

2
'-

6
"

1
'-

6
"

ONLY USE 1:3 FOR ORIFICE LOCATED BACK OR AHEAD.

FOR SLOPES, SEE DRAINAGE SECTION FOR EACH STRUCTURE.

NOTE:

SWALE BOTTOM

1
:3

1
:3

    DRAINAGE DETAILS    
NTS

4
'-

0
"

8'-0"

NON-SLOTTED PIPE

24" �

SLOTTED PIPE

FILTER FABRIC ENVELOPE

4'

FRENCH DRAIN PER INDEX 443-001

NTS

M
I
N
.

2
'-

0
"

INDEX 443-002

TYPE I SKIMMER

6
"

F
L

O
W

ORIENTATION

SHEETS FOR OUTFALL PIPE 

* SEE DRAINAGE STRUCTURE 

FRENCH DRAIN PIPE*

OUTFALL PIPE*

FLOW

FLOW

PIPE*

DRAIN 

FRENCH 

PIPE*

OUTFALL 

(INDEX 524-001)

FILTER FABRIC

4" CONCRETE W/

(INDEX 527-001)

FILTER FABRIC

4" CONCRETE W/

SEE DRAINAGE STRUCTURE SHEETS

INVERT VARIES

18" PIPE

PIPE GUIDERAIL DETAIL FOR TYPE I CLOSED FLUME INLETS

NTS

SLOPE
CLOSED FLUME INLET

2

1
2

1

8'-0" SINGLE BARREL

3'-0" SINGLE BARREL

3'-0" 3'-0" 

INDEX 515-070

PIPE GUIDERAIL

CONTROL STRUCTURE ELEVATIONS

STRUCTURE #
POINTS

A B C D E

S-26 15.20' 14.50' 12.50' 18" 6.00'

S-28 16.10' 15.45' 13.75' 18" 6.00'

S-39 14.45' 14.35' 12.35' 18" 8.00'

S-50 13.00' 12.30' 11.30' 30" 7.95'

S-59 14.40' 13.00' 10.00' 24" 9.40'
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NTS

1:3

3'-0"
18" PIPE

3'-0"

1:
3

5

4

1

6
7

8

9

10

11 12

13

14

15

16

17

18

19

20

21

22

23

29

27

26

25

24

28

30

35

34
37

38
41

40

31

36

39
32

33
10' R

4' R

10' R

4' R

74.50' R

68.50' R

62.50' R

56.50' R

52.50' R

10' R

6' R

10' R

10' R

2' R

2

3

10' R

6' R

10' R

10' R

10' R

10' R

62.50' R

10' R

10' R

10' R

FLAT

1:3

1:3
1:2

1:2 1:2

1:3

40' R

45' R

EL 15

EL 14

EL 13

EL 13

EL 12

EL 11

EL 13EL 14
EL 15

DRAINAGE SWALE CONTOUR DETAILS

POINTS STATION OFFSET POINTS STATION OFFSET

1 159+52.17 48' LT 21 160+54.38 40' LT

2 159+52.90 45' LT 22 160+54.38 37' LT

3 159+51.62 42' LT 23 160+54.38 34' LT

4 159+48.98 41' LT 24 160+69.88 61' LT

5 159+52.48 35' LT 25 160+70.49 59' LT

6 159+54.68 37' LT 26 160+73.63 54' LT

7 159+56.13 37' LT 27 160+75.15 53' LT

8 159+56.13 34' LT 28 160+76.51 66' LT

9 159+81.80 50' LT 29 160+82.71 59' LT

10 159+83.08 40' LT 30 160+81.48 68' LT

11 159+92.88 40' LT 31 160+78.16 79' LT

12 159+94.21 40' LT 32 160+78.96 83' LT

13 160+00.28 42' LT 33 160+80.27 86' LT

14 160+00.55 40' LT 34 160+84.65 75' LT

15 160+45.58 53' LT 35 160+84.91 73' LT

16 160+46.16 51' LT 36 160+84.74 81' LT

17 160+47.04 45' LT 37 160+86.99 77' LT

18 160+47.04 43' LT 38 160+87.71 75' LT

19 160+54.38 45' LT 39 160+86.05 84' LT

20 160+54.38 43' LT 40 160+89.89 78' LT

    DRAINAGE DETAILS    
NTS

NTS

DRAINAGE SWALE DETAIL

MES SUMP DETAIL

A

B

ELEVATION

DITCH PAVT.

ELEVATION

PROP. DITCH

¡ OF DRIVEWAY

A

B

ELEVATION

PROP. DITCH

ELEVATION

DITCH PAVT.

MES SUMP ELEVATIONS

STRUCTURE A B

S-21 14.00 15.10

S-22 14.00 15.00

S-31 14.00 15.50

S-32 14.00 15.70
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NTS

           PREVENTION PLAN

        STORMWATER POLLUTION        

1.0 SITE DESCRIPTION:

1.A. NATURE OF CONSTRUCTION ACTIVITY:

THIS PROJECT, LOCATED IN PALM BEACH COUNTY, INVOLVES THE 

RECONSTRUCTION OF BENOIST FARMS ROAD. THIS INCLUDES WIDENING THE 

ROADWAY TO THREE LANES ALONG THE MAINLINE AND SIX LANES AT THE     

SR 80 INTERSECTION WITH CURB AND GUTTER, SIDEWALK ON ONE SIDE, AND 

DRAINAGE INFRASTRUCTURE.  THE PROJECT EXTENDS FROM SOUTHERN 

BOULEVARD TO BELVEDERE ROAD, A DISTANCE OF APPROXIMATELY 0.869 MILES. 

BENOIST FARMS ROAD IS BOUNDED ALONG IT’S EAST SIDE BY A LAKE WORTH 

DRAINAGE DISTRICT (LWDD) CONVEYANCE CANAL (E-2 CANAL), WHICH DRAINS 

THE IMMEDIATE AREAS AND FLOWS SOUTH TO THE SOUTH FLORIDA WATER 

MANAGEMENT DISTRICT (SFWMD) C-51 CANAL.

1.B. SEQUENCE OF MAJOR SOIL DISTURBING ACTIVITIES:

THE FOLLOWING SEQUENCE OF MAJOR ACTIVITIES SHALL BE FOLLOWED UNLESS 

THE CONTRACTOR CAN PROPOSE AN ALTERNATIVE THAT IS EQUAL TO OR 

EXCEEDS THE EROSION AND SEDIMENT CONTROL PRACTICES DESCRIBED IN 

THIS DOCUMENT, AND IS APPROVED BY THE ENGINEER. THE DETAILED 

SEQUENCE FOR THE ENTIRE PROJECT CAN VARY SIGNIFICANTLY FROM 

CONTRACTOR TO CONTRACTOR. THE CONTRACTOR IS RESPONSIBLE FOR 

PROVIDING A DETAILED SEQUENCE OF CONSTRUCTION FOR ALL CONSTRUCTION 

ACTIVITIES IN THE SECTION 104 EROSION CONTROL PLAN.

1. PLACEMENT OF ALL EROSION CONTROL DEVICES.

2. CLEARING AND GRUBBING, EARTHWORK REQUIRED FOR STORM SEWER 

AND GRADE ADJUSTMENT.

3. STORM  SEWER CONSTRUCTION: ALL STORM SEWER SHALL BE 

CONSTRUCTED IN THE UPSTREAM DIRECTION.

4. EARTHWORK AND CONSTRUCTION ASSOCIATED WITH ROADWAY 

RECONSTRUCTION.

1.C. AREA ESTIMATES:

TOTAL SITE AREA: 10.05 ACRES

TOTAL AREA TO BE DISTURBED: 10.05 ACRES

1.D.  RUNOFF DATA:

RUNOFF COEFFICIENTS:

BEFORE:0.57

DURING:VARIES FROM 0.57 TO 0.72

AFTER: 0.72

SOILS DATA:  THE RESULTS OF THE SOIL BORINGS ALONG THE ROADWAY ARE 

SHOWN IN THE ROADWAY SOIL PROFILE SHEETS. IN GENERAL, THE SOILS ARE 

FINE SANDS.

OUTFALL INFORMATION:

THERE ARE 9 OUTFALLS.

#1 CONTROL STRUCTURE S-8

LOCATION:  LATITUDE 26° 40’ 51” N, LONGITUDE, 80° 10’ 27” W.
EST. DRAINAGE AREA SIZE:  1.73 ACRES

RECEIVING WATER NAME: LWDD E-2 CANAL

#2 CONTROL STRUCTURE S-15

LOCATION:  LATITUDE 26° 40’ 54” N, LONGITUDE, 80° 10’ 27” W.
EST. DRAINAGE AREA SIZE:  1.18 ACRES

RECEIVING WATER NAME: LWDD E-2 CANAL

#3 CONTROL STRUCTURE S-25

LOCATION:  LATITUDE 26° 41’ 3” N, LONGITUDE, 80° 10’ 28” W.
EST. DRAINAGE AREA SIZE:  1.16 ACRES

RECEIVING WATER NAME: LWDD L-4 CANAL

#4 CONTROL STRUCTURE S-27

LOCATION:  LATITUDE 26° 41’ 5” N, LONGITUDE, 80° 10’ 28” W.
EST. DRAINAGE AREA SIZE:  1.55 ACRES

RECEIVING WATER NAME: LWDD L-4 CANAL

#5 MCALLISTER OUTFALL S-28 (EXISTING)

LOCATION:  LATITUDE 26° 41’ 12” N, LONGITUDE, 80° 10’ 27” W.
EST. DRAINAGE AREA SIZE:  0.31 ACRES

RECEIVING WATER NAME: LWDD E-2 CANAL

#6 FCW  OUTFALL S-30 (EXISTING)

LOCATION:  LATITUDE 26° 41’ 15” N, LONGITUDE, 80° 10’ 27” W.
EST. DRAINAGE AREA SIZE:  0.16 ACRES

RECEIVING WATER NAME: LWDD E-2 CANAL

#7 CONTROL STRUCTURE S-37

LOCATION:  LATITUDE 26° 41’ 16” N, LONGITUDE, 80° 10’ 28” W.
EST. DRAINAGE AREA SIZE:  1.10 ACRES

RECEIVING WATER NAME: LWDD E-2 CANAL

#8 CONTROL STRUCTURE S-47

LOCATION:  LATITUDE 26° 41’ 24” N, LONGITUDE, 80° 10’ 28” W.
EST. DRAINAGE AREA SIZE:  1.19 ACRES

RECEIVING WATER NAME: LWDD E-2 CANAL

#9 CONTROL STRUCTURE S-56

LOCATION:  LATITUDE 26° 41’ 30” N, LONGITUDE, 80° 10’ 27” W.
EST. DRAINAGE AREA SIZE:  1.42 ACRES

RECEIVING WATER NAME: LWDD E-2 CANAL

1.E.  SITE MAP:

THE CONSTRUCTION PLANS ARE BEING USED AS THE SITE MAPS. THE LOCATION

OF THE REQUIRED INFORMATION IS DESCRIBED BELOW.  THE SHEET NUMBERS 

FOR THE PLAN SHEETS REFERENCED ARE IDENTIFIED ON THE KEY SHEET OF 

THESE CONSTRUCTION PLANS.

* DRAINAGE PATTERNS:  

THE DRAINAGE BASIN DIVIDES AND FLOW DIRECTIONS ARE SHOWN ON 

THE DRAINAGE MAPS. 

*APPROXIMATE SLOPES:  

THE SLOPES OF THE SITE CAN BE SEEN IN THE CROSS-SECTION 

SHEETS AND THE PLAN-PROFILE SHEETS.

*AREAS OF SOIL DISTURBANCE:

FOR THE PURPOSE OF THIS PLAN, IT IS REASONABLE TO SAY THAT ALL

AREAS OF THE PROJECT WILL BE DISTURBED DURING SOME PHASE OF 

CONSTRUCTION.

*AREAS NOT TO BE DISTURBED:

ESSENTIALLY THE WHOLE PROJECT WILL BE DISTURBED DURING 

CONSTRUCTION.

*LOCATIONS OF TEMPORARY CONTROLS:

LOCATIONS AND QUANTITIES OF TEMPORARY EROSION AND SEDIMENT 

CONTROL ITEMS ARE PROVIDED IN THE EROSION CONTROL PLAN 

SHEET.

* AREAS TO BE STABILIZED:

TEMPORARY STABILIZATION PRACTICES ARE SHOWN IN THE SAME 

LOCATION AS THE TEMPORARY CONTROLS MENTIONED ABOVE.  

PERMANENT STABILIZATION IS SHOWN ON THE TYPICAL SECTION 

SHEET AND THE PLAN-PROFILE SHEETS.

* SURFACE WATERS: 

L.W.D.D E-2 AND L-4 CANALS AND PROPOSED DRAINAGE DITCHES WITHIN THIS 

PROJECT’S R/W .

* DISCHARGE POINTS TO SURFACE WATERS:

SEE BASIN DESCRIPTIONS IN SECTION 1.D ABOVE.

1.F.  RECEIVING WATERS:

    L.W.D.D. L-4 AND E-2 CANALS

2.0 CONTROLS:

2.A. EROSION AND SEDIMENT CONTROLS:

THE FOLLOWING DISCUSSION DEFINES GENERAL GUIDELINES FOR THE 

SEQUENCE OF CONSTRUCTION AND THE USE OF STABILIZATION STRUCTURAL 

PRACTICES. THE CONTRACTOR IS ALSO RESPONSIBLE FOR DOCUMENTING THIS 

PORTION OF THE SWPPP IN THE SECTION 104 EROSION CONTROL PLAN. AN 

EROSION CONTROL PLAN IS ALSO INCLUDED IN THE ROADWAY PLANS.

1. INSTALL SOIL TRACKING PREVENTION DEVICES (STPDs) AT COMMON 

AREAS WHERE CONSTRUCTION VEHICLES WILL BE ENTERING AND 

EXITING THE CONSTRUCTION SITE.

2. INSTALL STAKED TURBIDITY BARRIER ALONG THE EAST AND WEST 

RIGHT OF WAY LINE. AT NO LOCATION SHOULD BARRIER BE LOCATED 

OUTSIDE THE RIGHT-OF-WAY.

3. PROTECT THE OUTFALL CONTROL STRUCTURE, HEADWALL, AND ALL 

STORM DRAIN INLETS IDENTIFIED IN THE PLANS USING SEDIMENT 

BARRIER.

4. IMMEDIATELY AFTER CONSTRUCTING THE PAVEMENT, STABILIZE THE 

ENTIRE AREA BETWEEN THE EDGE OF PAVEMENT AND THE LIMITS OF 

EARTHWORK.

5. THE CONTRACTOR SHALL HAVE SANDBAGS AVAILABLE AT ALL TIMES   

DURING ALL PIPE CONSTRUCTION TO SUBSTANTIALLY BLOCK RUNOFF  

IN THE TRENCH FROM ENTERING THE PIPE. 

6. INSTALL FLOATING TURBIDITY BARRIER AT POINTS OF OUTFALL INTO 

THE EXISTING CANAL AND MAINTAIN UNTIL ALL UPSTREAM PIPE AND 

STRUCTURES WORK HAS BEEN COMPLETED FOR SYSTEMS CONNECTED 

TO OUTFALLS.

2.A.1 STABILIZATION PRACTICES:

TEMPORARY: 

* ARTIFICIAL COVERINGS IN ACCORDANCE WITH SPECIFICATION SECTION 104.

* TURF AND SOD IN ACCORDANCE WITH SPECIFICATION SECTION 104.

PERMANENT: 

* ASPHALT OR CONCRETE SURFACE, OR SOD IN ACCORDANCE WITH 

SPECIFICATION SECTION 570.

2.A.2 STRUCTURAL PRACTICES:

TEMPORARY: 

* SEDIMENT BARRIERS IN ACCORDANCE WITH THE STATE EROSION AND 

SEDIMENT CONTROL MANUAL AND SPECIFICATION SECTION 104.

* INLET PROTECTION IN ACCORDANCE WITH THE STATE EROSION AND 

SEDIMENT CONTROL MANUAL.

PERMANENT: 

* SOD.
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NTS

           PREVENTION PLAN

        STORMWATER POLLUTION        

2.B STORMWATER MANAGEMENT:

2.C OTHER CONTROLS:

2.C.1 WASTE DISPOSAL:

THE CONTRACTOR IS SOLELY RESPONSIBLE FOR DOCUMENTING THIS PORTION 

OF THE SWPPP IN THE SECTION 104 EROSION CONTROL PLAN.

2.C.2 OFF-SITE VEHICLE TRACKING & DUST CONTROL:

SOIL TRACKING PREVENTION DEVICES WILL BE INSTALLED AT ALL LOCATIONS 

WHERE CONSTRUCTION VEHICLES WILL BE CARRYING SOIL AWAY FROM THE 

PROJECT SITE. IN ADDITION, CONSTRUCTION VEHICLES WILL BE REQUIRED TO 

COVER THEIR LOADS TO MINIMIZE LOSS OF LOAD INTO THE AIR. THE 

CONTRACTOR IS ALSO RESPONSIBLE FOR DOCUMENTING THIS PORTION OF THE 

SWPPP IN THE SECTION 104 EROSION CONTROL PLAN.

2.C.3 STATE AND LOCAL REGULATIONS FOR WASTE DISPOSAL, SANITARY 

SEWER, OR SEPTIC TANK REGULATIONS:

IN THE SECTION 104 EROSION CONTROL PLAN, THE CONTRACTOR SHALL 

DESCRIBE THE PROPOSED PROCEDURES TO COMPLY WITH APPLICABLE STATE 

AND LOCAL REGULATIONS FOR WASTE DISPOSAL, AND SANITARY SEWER OR 

SEPTIC SYSTEMS.

2.C.4 FERTILIZERS AND PESTICIDES:

IN THE SEDIMENT AND EROSION CONTROL PLAN, THE CONTRACTOR SHALL 

DESCRIBE THE PROCEDURES FOR APPLYING FERTILIZERS AND PESTICIDES.   

THE PROPOSED PROCEDURES SHALL COMPLY WITH APPLICABLE SUBSECTIONS  

OF SECTION 570 OF THE SPECIFICATIONS.

2.C.5 TOXIC SUBSTANCES:

IN THE SEDIMENT AND EROSION CONTROL PLAN, THE CONTRACTOR SHALL 

PROVIDE A LIST OF TOXIC SUBSTANCES THAT ARE LIKELY TO BE USED ON  

THE JOB AND PROVIDE A PLAN ADDRESSING THE GENERATION, APPLICATION, 

MIGRATION, STORAGE, AND DISPOSAL OF THESE SUBSTANCES.

2.C.6 APPROVED STATE AND LOCAL PLANS AND PERMITS:

SOUTH FLORIDA WATER MANAGEMENT DISTRICT (SFWMD) - ENVIRONMENTAL 

RESOURCE PERMIT # TBD

LAKE WORTH DRAINAGE DISTRICT (LWDD) – DRAINAGE PERMIT # TBD

FLORIDA DEPARTMENT OF ENVIRONMENTAL PROTECTION NPDES PERMIT

3.0 MAINTENANCE:

* SILT FENCE: MAINTAIN PER SECTION 104.  THE CONTRACTOR SHOULD 

ANTICIPATE REPLACING SILT FENCE ON 12 MONTH INTERVALS. 

* SEDIMENT BARRIERS: REMOVE SEDIMENT AS PER MANUFACTURER'S 

RECOMMENDATIONS OR WHEN WATER PONDS IN UNACCEPTABLE AMOUNTS OR 

AREAS.

4.0 INSPECTIONS:

QUALIFIED PERSONNEL SHALL INSPECT THE FOLLOWING ITEMS AT LEAST ONCE 

EVERY SEVEN CALENDAR DAYS AND WITHIN 24 HOURS OF THE END OF A 

STORM THAT IS 0.50 INCHES OR GREATER.  TO COMPLY, THE CONTRACTOR 

SHALL INSTALL AND MAINTAIN RAIN GAUGES AND RECORD THE DAILY RAINFALL. 

 WHERE SITES HAVE BEEN PERMANENTLY STABILIZED, INSPECTIONS SHALL BE 

CONDUCTED AT LEAST ONCE EVERY MONTH.  THE CONTRACTOR SHALL ALSO 

INSPECT THAT CONTROLS INSTALLED IN THE FIELD AGREE WITH THE LATEST 

STORMWATER POLLUTION PREVENTION PLAN.

* POINTS OF DISCHARGE TO WATERS OF THE UNITED STATES.

* POINTS OF DISCHARGE TO MUNICIPAL SEPARATE STORM DRAIN SYSTEMS.

* DISTURBED AREAS OF THE SITE THAT HAVE NOT BEEN FINALLY STABILIZED.

* AREAS USED FOR STORAGE OF MATERIALS THAT ARE EXPOSED TO           

PRECIPITATION.

* STRUCTURAL CONTROLS.

* STORMWATER MANAGEMENT SYSTEMS.

* LOCATIONS WHERE VEHICLES ENTER OR EXIT THE SITE.

THE CONTRACTOR SHALL INITIATE REPAIRS WITHIN 24 HOURS OF INSPECTIONS 

THAT INDICATE ITEMS ARE NOT IN GOOD WORKING ORDER.

IF INSPECTIONS INDICATE THAT THE INSTALLED STABILIZATION AND 

STRUCTURAL PRACTICES ARE NOT SUFFICIENT TO MINIMIZE EROSION, RETAIN 

SEDIMENT, AND PREVENT DISCHARGING POLLUTANTS, THE CONTRACTOR SHALL 

PROVIDE ADDITIONAL MEASURES, AS APPROVED BY THE ENGINEER.

5.0 NON-STORMWATER DISCHARGES:

IN THE SECTION 104 EROSION CONTROL PLAN, THE CONTRACTOR SHALL 

IDENTIFY ALL ANTICIPATED NON-STORMWATER DISCHARGES (EXCEPT FLOWS 

FROM FIRE FIGHTING ACTIVITIES).  THE CONTRACTOR SHALL DESCRIBE THE 

PROPOSED MEASURES TO PREVENT POLLUTION OF THESE NON-STORMWATER 

DISCHARGES. 

IF CONTAMINATED SOIL OR GROUNDWATER IS ENCOUNTERED, OPERATIONS 

SHALL CEASE IN THAT AREA. PBC PROJECT ENGINEER SHALL BE CONTACTED, 

WHO WILL THEN NOTIFY THE PBC CONTAMINATION IMPACT COORDINATOR.

PERMITS

PER-290

DeAngelo_J
Benoist



SHEET:

OF:

PROJECT NO.

SCALE:

APPROVED:

DRAWN:

CHECKED:

NO. REVISION BY DATE

DRAWING NO.DESIGN FILE NAMEDATE:

PALM BEACH COUNTY

ENGINEERING AND PUBLIC WORKS

P.O. BOX 21229, WEST PALM BEACH, FLORIDA
(561) 684-4150

ROADWAY PRODUCTION
F

LORID
A

P
A

L
M

B
EACH

C

O
U

N
T

Y

JDW

      

2
:4

8
:4

8
 
P

M
P
:\

2
0
16
\
S

P
16

D
9
0
0
1 
(B

e
n
o
is
t
 
F
a
r

m
s
 
R
o
a
d
)\

2
0
15

5
0
9
\
r
o
a
d

w
a
y
\
E

R
C

T
R

D
0
1.
d
g
n

2015509

   BENOIST FARMS ROAD   

8
/
2
8
/
2
0
2
0

8/28/2020

ERCTRD01.dgn

DA 

SDW

EROSION CONTROL PLAN

VENDOR NO. 451909667
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY, SUITE 200
SCALAR CONSULTING GROUP INC.

S
D

S
D

S
D

115 120 125 130 135

S
D

M
A

T
C

H
L
I
N

E
 
S

T
A
. 

1
4
0

+
0
0
.0

0

M
A

T
C

H
L
I
N

E
 
S

T
A
. 

1
4
0

+
0
0
.0

0
(257 LF)
TYPE III SILT FENCE 

(204 LF)
TYPE III SILT FENCE 

(232 LF)
TYPE III SILT FENCE 

(230 LF)
TYPE III SILT FENCE 

(276 LF)
TYPE III SILT FENCE 

(760 LF)
TYPE III SILT FENCE 

(240 LF)
TYPE III SILT FENCE (230 LF)

TYPE III SILT FENCE 

(267 LF)
TYPE III SILT FENCE 

(236 LF)
TYPE III SILT FENCE 

(238 LF)
TYPE III SILT FENCE 

(160 LF)
TYPE III SILT FENCE 

N

200

Feet

0 50

200

Feet

0 50

N

S
.F
.W
.M
.D
. 

C
-
5
1
 
C

A
N

A
L

S
R
 
8
0
 
(S

O
U

T
H

E
R

N
 
B

O
U

L
E

V
A

R
D
)

W
A

L
L
I
S
 
R

O
A

D

L.W.D.D E-2 CANAL

¡ CONST. BENOIST FARMS ROAD

L
.W
.D
.D
. 

L
-
4
 
C

A
N

A
L

CONTROL MEASURES

BEGIN EROSION 

L.W.D.D E-2 CANAL

W
A

Y

M
C

A
L
L
I
S

T
E

R
 

W
A

Y

F
A

L
C

O
N
 
C

R
A

N
E
 

(1 EA)
INLET PROTECTION

R
O

A
D

B
E

L
V

E
D

E
R

E

L.W.D.D E-2 CANAL

¡ CONST. BENOIST FARMS ROAD

STA. 161+75.00

CONTROL MEASURES

END EROSION 

(10 LF)
FLOATING TURBIDITY BARRIER

(100 LF)
FLOATING TURBIDITY BARRIER

(70 LF)
FLOATING TURBIDITY BARRIER

(70 LF)
FLOATING TURBIDITY BARRIER

(70 LF)
FLOATING TURBIDITY BARRIER

(3 EA)

INLET PROTECTION

(436 LF)
TYPE III SILT FENCE 

(316 LF)
TYPE III SILT FENCE 

(123 LF)
TYPE III SILT FENCE 

(291 LF)
TYPE III SILT FENCE 

FENCE (235 LF)
TYPE III SILT 

(1695 LF)
TYPE III SILT FENCE 

(100 LF)
TYPE III SILT FENCE 

(100 LF)
FLOATING TURBIDITY BARRIER

(2 EA)

INLET PROTECTION

(1 EA)

INLET PROTECTION

(1 EA)

INLET PROTECTION

(1 EA)

INLET PROTECTION

FENCE (380 LF)
TYPE III SILT 

FENCE (1420 LF)
TYPE III SILT 

STA. 111+68.00

1:200

(45 LF)
FLOATING TURBIDITY BARRIER

(45 LF)
FLOATING TURBIDITY BARRIER

(45 LF)
FLOATING TURBIDITY BARRIER

(70 LF)

FLOATING TURBIDITY BARRIER

(70 LF)

FLOATING TURBIDITY BARRIER

(90 LF)
FLOATING TURBIDITY BARRIER

(70 LF)

FLOATING TURBIDITY BARRIER

(1 EA)

INLET PROTECTION

(1 EA)

INLET PROTECTION

FENCE (216 LF)
TYPE III SILT 

FENCE (113 LF)
TYPE III SILT 

(35 LF)

FLOATING TURBIDITY BARRIER

BARRIER (210 LF)
FLOATING TURBIDITY 

(2 EA)

PROTECTION

INLET 

 

145 150 155

160

165

PERMITS

PER-291

DeAngelo_J
Benoist



P
:\

2
0
16
\
S

P
16

D
9
0
0
1 
(B

e
n
o
is
t
 
F
a
r

m
s
 
R
o
a
d
)\

2
0
15

5
0
9
\
r
o
a
d

w
a
y
\

G
N

N
T

R
D
0
2
.D

G
N

2015509

DA 

                            

   BENOIST FARMS ROAD   
SDW

SHEET:

OF:

PROJECT NO.

SCALE:

APPROVED:

DRAWN:

CHECKED:

NO. REVISION BY DATE

DRAWING NO.DESIGN FILE NAMEDATE:

PALM BEACH COUNTY

ENGINEERING AND PUBLIC WORKS

P.O. BOX 21229, WEST PALM BEACH, FLORIDA
(561) 684-4150

ROADWAY PRODUCTION
F

LORID
A

P
A

L
M

B
EACH

C

O
U

N
T

Y

8
/
2
8
/
2
0
2
0

JDW

      

2
:4

9
:1
2
 
P

M

8/28/2020

GNNTRD02.DGN

VENDOR NO. 451909667
P.E. NO.: 68599
JOHN D. WHITAKER, P.E.
TEL. 561-429-5065
WEST PALM BEACH, FL 33407
5713 CORPORATE WAY, SUITE 200
SCALAR CONSULTING GROUP INC.

NTS

   VERIFIED UTILITIES   

NOTE: ABOVE INFORMATION WAS PROVIDED BY PBCWUD BASED ON FIELD SURVEY

TEST HOLE (TH) SCHEDULE (PALM BEACH COUNTY WATER UTILITIES DEPARTMENT)

TEST HOLE (TH) SCHEDULE (FLORIDA PUBLIC UTILITIES)

TH# TYPE OF UTILITY SIZE & MATERIAL
DIRECTION

UTILITY
COVER

ELEV.

UTILITY

TOP OF

NORTHING / EASTING SURVEY PIN

1 WATER MAIN 12" DUCTILE IRON N/S 3.92 14.29 855344.319 / 925766.328 18.40

2 SANITARY FORCE MAIN 8" DUCTILE IRON N/S 4.36 13.81 855356.242 / 925765.874 18.05

3 SANITARY FORCE MAIN UNKNOWN N/S 4.48 12.91 856382.472 / 925743.528 17.32

4 WATER MAIN 8" DUCTILE IRON N/S 3.17 14.35 856398.714 / 925747.862 17.41

5 WATER MAIN 10" DUCTILE IRON N/S 3.04 13.21 856213.645 / 925735.504 16.26

6 SANITARY FORCE MAIN 8" DUCTILE IRON N/S 2.72 13.41 856213.668 / 925744.688 16.13

7 SANITARY FORCE MAIN 8" PVC N/S 3.98 11.77 857760.836 / 925776.588 15.90

8 SANITARY FORCE MAIN 6" DUCTILE IRON N/S 4.19 11.42 857848.487 / 925797.127 15.50

NOTE: LOCATION AND DEPTHS OF COVER PROVIDED BY FPU BASED ON PROVIDED UTILITY MARKUPS

TH#
(+/-)

STATION

(+/-)

OFFSET
TYPE OF UTILITY SIZE & MATERIAL

DIRECTION

UTILITY
COVER

ELEV. (+/-)

UTILITY

TOP OF

1 135+89 22.5' LT GAS MAIN 6" STEEL NW/SE 2.70 15.44

2 140+56 39.5' LT GAS MAIN 6" STEEL N/S 4.20 13.44

3 141+16 16.7' LT GAS MAIN 6" STEEL N/S 4.10 13.92

4 144+60 16.0' LT GAS MAIN 6" STEEL N/S 3.30 15.19

5 156+00 23.0' LT GAS MAIN 6" STEEL N/S 4.90 11.90

6 156+00 26.0' LT GAS MAIN 6" STEEL N/S 3.10 13.58

7 158+68 26.0' LT GAS MAIN 6" STEEL N/S 4.00 11.78

8 159+88 24.5' LT GAS MAIN 6" STEEL N/S 3.50 12.05

9 159+88 41.8' LT GAS MAIN 6" STEEL N/S 3.20 11.02

10 160+60 31.0' LT GAS MAIN 6" STEEL N/S 3.40 11.92

11 160+60 59.0' LT GAS MAIN 6" STEEL N/S 3.20 10.85

PERMITS

PER-292

DeAngelo_J
Benoist



+7'

9-01-16

N

7

5

8

12

8

1

+10

0

D
E

P
T

H
 
I
N

 
F

E
E

T

DATE:

9/01/16

DRILLER:

TIM F.

HAMMER:

AUTO

RIG:

CME 45
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LONGITUDE:

W080°10'27.4

LATITUDE:

N26°40'50.1

ELEVATION:

N/A

BORING NO.

B-1

9/01/16

TIM F.

AUTO

CME 45

W080°10'27.5

N26°40'59.3

N/A

B-2

9/01/16

TIM F.

AUTO

CME 45

W080°10'27.6

N26°41'69.1

N/A

B-3

9/01/16

TIM F.

AUTO

CME 45

W080°16'27.5

N26°41'19.0

N/A

B-4

+7'

9-01-16

N

10

6
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8

6

2

+6.5'

9-01-16

N

7
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8

14

1

N

4

4

3

9

11

1

+7'

9-01-16

N

4

5

4

11

13

9/01/16

TIM F.

AUTO

CME 45

W080°10'27.2

N26°41'27.5

N/A

B-5

+6.5'

9-01-16

B.T. @ 10'B.T. @ 10'B.T. @ 10' B.T. @ 10'B.T. @ 10'

W= 9.1

-200= 7.4

OC= 1.5

-200 = 8.9

LL = N/A

MC = 13.1

PI = N/A

-200 = 10.4

LL = 25.0

MC = 14.1

PI = 4.8

-200 = 2.9

LL = N/A

MC = 8.6

PI = N/A

W= 8.4

-200= 1.4

OC= 1.2

-200 = 13.6

LL = 29.0

MC = 33.1

PI = 14.0

2

4

1

1

4

1

2

3

4

4

3

4

1

AASHTO SOIL CLASSIFICATION SYSTEMA-3

GROUP SYMBOL (ASTM D 3282)

BORING TERMINATED AT 6' BELOW
B.T. @ 6'

MOISTURE CONTENT (%)W =

ORGANIC CONTENT (%)OC =

AMOUNT PASSING US STANDARD-200 =

200 SIEVE (%)

NOTES

STRATA BOUNDARIES ARE APPROXIMATE

AND REPRESENT SOIL STRATA AT EACH

TEST HOLE LOCATION ONLY. SOIL TRANSITIONS

MAY BE MORE GRADUAL THAN IMPLIED.

(5)

(6)

(1)

THE EXISTING GROUND SURFACE

AUGER BORINGS WERE PERFORMED USING

HAND OPERATED AUGER EQUIPMENT(ASTM D 1452).

AFTER COMPLETION OF DRILLING. BOREHOLES

WERE BACKFILLED WITH GROUT. 

(4)

LEGEND

1

2

BROWN TO GRAY, FINE TO MEDIUM SAND, TRACE TO LITTLE

SILT, TRACE ORGANICS, TRACE SHELL FRAGMENTS,

OCCASIONAL TRACE TO FEW GRAVEL  (A-3, A-2-4)

BROWN, FINE TO MEDIUM, SAND (A-3)

3

 LIQUID LIMIT(%)
LL =

BROWN TO GRAY, FINE TO MEDIUM SAND, WITH SILTY

CLAY TO SILTY CLAYEY SAND (A-2-4)

PLASTIC LIMIT(%)
PL =

PLASTICITY INDEX (%)
PI =

4 BROWN, SHELLY, SAND (A-3)

  8.6'

8-30-16

GROUNDWATER  DEPTH IN FEET

AND DRILLING DATE

BORINGS WERE DRILLED IN AUGUST AND

SEPTEMBER OF 2016.

(2)

SPT BORINGS WERE PERFORMED USING A

CME-45 TRUCK RIG (ASTM D 1586).

(3)

GROUNDWATER  NOT ENCOUNTERED
GNE

GROUNDWATER LEVEL FLUCTUATIONS SHOULD

BE ANTICIPATED THROUGHOUT THE YEAR.
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LONGITUDE:

B.T. @ 6'

W80°10'27.6"

5

0

W80°10'27.3" W80°10'27.3" W80°10'27.3" W80°10'27.4"

LATITUDE:

N26°40'47.9" N26°40'51.0" N26°40'53.3" N26°40'55.0" N26°40'57.0"

ELEVATION:

N/A N/A N/A N/A N/A

BORING NO.

AB-1 AB-2 AB-3 AB-4 AB-5
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B.T. @ 6' B.T. @ 6' B.T. @ 6' B.T. @ 6'
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W = 15.7

-200 = 10.4

-200= 7.7

LL = 22.5

MC = 17.0

PI = 6.5

LL = 22.4

MC = 21.6

PI = 4.3
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DATE DRILLED:

8-24-16 8-24-16 8-24-16 8-24-16 8-24-16

GNE GNE GNE GNE GNE

AASHTO SOIL CLASSIFICATION SYSTEMA-3

GROUP SYMBOL (ASTM D 3282)

BORING TERMINATED AT 6' BELOW
B.T. @ 6'

MOISTURE CONTENT (%)W =

ORGANIC CONTENT (%)OC =

AMOUNT PASSING US STANDARD-200 =

200 SIEVE (%)

NOTES

STRATA BOUNDARIES ARE APPROXIMATE

AND REPRESENT SOIL STRATA AT EACH

TEST HOLE LOCATION ONLY. SOIL TRANSITIONS

MAY BE MORE GRADUAL THAN IMPLIED.

(5)

(6)

(1)

THE EXISTING GROUND SURFACE

AUGER BORINGS WERE PERFORMED USING

HAND OPERATED AUGER EQUIPMENT(ASTM D 1452).

AFTER COMPLETION OF DRILLING. BOREHOLES

WERE BACKFILLED WITH GROUT. 

(4)

LEGEND

1

2

BROWN TO GRAY, FINE TO MEDIUM SAND, TRACE TO LITTLE

SILT, TRACE ORGANICS, TRACE SHELL FRAGMENTS,

OCCASIONAL TRACE TO FEW GRAVEL  (A-3, A-2-4)

BROWN, FINE TO MEDIUM, SAND (A-3)

3

 LIQUID LIMIT(%)
LL =

BROWN TO GRAY, FINE TO MEDIUM SAND, WITH SILTY

CLAY TO SILTY CLAYEY SAND (A-2-4)

PLASTIC LIMIT(%)
PL =

PLASTICITY INDEX (%)
PI =

4 BROWN, SHELLY, SAND (A-3)

  8.6'

8-30-16

GROUNDWATER  DEPTH IN FEET

AND DRILLING DATE

BORINGS WERE DRILLED IN AUGUST AND

SEPTEMBER OF 2016.

(2)

SPT BORINGS WERE PERFORMED USING A

CME-45 TRUCK RIG (ASTM D 1586).

(3)

GROUNDWATER  NOT ENCOUNTERED
GNE

GROUNDWATER LEVEL FLUCTUATIONS SHOULD

BE ANTICIPATED THROUGHOUT THE YEAR.
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LONGITUDE:

5

0
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8-24-16 8-24-16 8-23-16 8-23-16 8-23-16

GNE GNE

GNE
GNE

AASHTO SOIL CLASSIFICATION SYSTEMA-3

GROUP SYMBOL (ASTM D 3282)

BORING TERMINATED AT 6' BELOW
B.T. @ 6'

MOISTURE CONTENT (%)W =

ORGANIC CONTENT (%)OC =

AMOUNT PASSING US STANDARD-200 =

200 SIEVE (%)

NOTES

STRATA BOUNDARIES ARE APPROXIMATE

AND REPRESENT SOIL STRATA AT EACH

TEST HOLE LOCATION ONLY. SOIL TRANSITIONS

MAY BE MORE GRADUAL THAN IMPLIED.

(5)

(6)

(1)

THE EXISTING GROUND SURFACE

AUGER BORINGS WERE PERFORMED USING

HAND OPERATED AUGER EQUIPMENT(ASTM D 1452).

AFTER COMPLETION OF DRILLING. BOREHOLES

WERE BACKFILLED WITH GROUT. 

(4)

LEGEND

1

2

BROWN TO GRAY, FINE TO MEDIUM SAND, TRACE TO LITTLE

SILT, TRACE ORGANICS, TRACE SHELL FRAGMENTS,

OCCASIONAL TRACE TO FEW GRAVEL  (A-3, A-2-4)

BROWN, FINE TO MEDIUM, SAND (A-3)

3

 LIQUID LIMIT(%)
LL =

BROWN TO GRAY, FINE TO MEDIUM SAND, WITH SILTY

CLAY TO SILTY CLAYEY SAND (A-2-4)

PLASTIC LIMIT(%)
PL =

PLASTICITY INDEX (%)
PI =

4 BROWN, SHELLY, SAND (A-3)

  8.6'

8-30-16

GROUNDWATER  DEPTH IN FEET

AND DRILLING DATE

BORINGS WERE DRILLED IN AUGUST AND

SEPTEMBER OF 2016.

(2)

SPT BORINGS WERE PERFORMED USING A

CME-45 TRUCK RIG (ASTM D 1586).

(3)

GROUNDWATER  NOT ENCOUNTERED
GNE

GROUNDWATER LEVEL FLUCTUATIONS SHOULD

BE ANTICIPATED THROUGHOUT THE YEAR.
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GROUP SYMBOL (ASTM D 3282)

BORING TERMINATED AT 6' BELOW
B.T. @ 6'

MOISTURE CONTENT (%)W =

ORGANIC CONTENT (%)OC =

AMOUNT PASSING US STANDARD-200 =

200 SIEVE (%)

NOTES

STRATA BOUNDARIES ARE APPROXIMATE

AND REPRESENT SOIL STRATA AT EACH

TEST HOLE LOCATION ONLY. SOIL TRANSITIONS

MAY BE MORE GRADUAL THAN IMPLIED.
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(1)

THE EXISTING GROUND SURFACE

AUGER BORINGS WERE PERFORMED USING

HAND OPERATED AUGER EQUIPMENT(ASTM D 1452).

AFTER COMPLETION OF DRILLING. BOREHOLES

WERE BACKFILLED WITH GROUT. 

(4)

LEGEND
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2

BROWN TO GRAY, FINE TO MEDIUM SAND, TRACE TO LITTLE
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OCCASIONAL TRACE TO FEW GRAVEL  (A-3, A-2-4)

BROWN, FINE TO MEDIUM, SAND (A-3)
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LL =
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BORING TERMINATED AT 6' BELOW
B.T. @ 6'

MOISTURE CONTENT (%)W =

ORGANIC CONTENT (%)OC =

AMOUNT PASSING US STANDARD-200 =

200 SIEVE (%)

NOTES

STRATA BOUNDARIES ARE APPROXIMATE

AND REPRESENT SOIL STRATA AT EACH

TEST HOLE LOCATION ONLY. SOIL TRANSITIONS

MAY BE MORE GRADUAL THAN IMPLIED.
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THE EXISTING GROUND SURFACE

AUGER BORINGS WERE PERFORMED USING

HAND OPERATED AUGER EQUIPMENT(ASTM D 1452).
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LEGEND
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BROWN TO GRAY, FINE TO MEDIUM SAND, TRACE TO LITTLE

SILT, TRACE ORGANICS, TRACE SHELL FRAGMENTS,

OCCASIONAL TRACE TO FEW GRAVEL  (A-3, A-2-4)

BROWN, FINE TO MEDIUM, SAND (A-3)
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 LIQUID LIMIT(%)
LL =

BROWN TO GRAY, FINE TO MEDIUM SAND, WITH SILTY

CLAY TO SILTY CLAYEY SAND (A-2-4)

PLASTIC LIMIT(%)
PL =

PLASTICITY INDEX (%)
PI =

4 BROWN, SHELLY, SAND (A-3)

  8.6'

8-30-16

GROUNDWATER  DEPTH IN FEET

AND DRILLING DATE

BORINGS WERE DRILLED IN AUGUST AND

SEPTEMBER OF 2016.
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SPT BORINGS WERE PERFORMED USING A

CME-45 TRUCK RIG (ASTM D 1586).

(3)

GROUNDWATER  NOT ENCOUNTERED
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BE ANTICIPATED THROUGHOUT THE YEAR.
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MOISTURE CONTENT (%)W =

ORGANIC CONTENT (%)OC =
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AND REPRESENT SOIL STRATA AT EACH

TEST HOLE LOCATION ONLY. SOIL TRANSITIONS

MAY BE MORE GRADUAL THAN IMPLIED.
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THE EXISTING GROUND SURFACE

AUGER BORINGS WERE PERFORMED USING
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AFTER COMPLETION OF DRILLING. BOREHOLES

WERE BACKFILLED WITH GROUT. 
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OCCASIONAL TRACE TO FEW GRAVEL  (A-3, A-2-4)

BROWN, FINE TO MEDIUM, SAND (A-3)
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LL =

BROWN TO GRAY, FINE TO MEDIUM SAND, WITH SILTY

CLAY TO SILTY CLAYEY SAND (A-2-4)
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PL =

PLASTICITY INDEX (%)
PI =
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8-30-16
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1. BEARINGS SHOWN HEREON ARE BASED ON THE LINE BETWEEN PALM BEACH

COUNTY CONTROL POINTS "PBF 10" AND "PBF 9", HAVING A GRID BEARING

OF N00°42'47"W, ACCORDING TO PALMBEACH COUNTY ENGINEERING

PUBLISHED COORDINATES
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FLORIDA DEPARTMENT OF 

Environmental Protection 
 

Bob Martinez Center 

2600 Blair Stone Road 

Tallahassee, FL 32399-2400 

 

Ron DeSantis 
Governor 

 

Jeanette Nuñez 

Lt. Governor 

 

Shawn Hamilton 

Interim Secretary 

 
 
July 30, 2021 

 

Kathleen O Farrell 

Palm Beach County Engineering & Public Works 

2300 N Jog Rd 

West Palm Beach, FL 33411 

 

RE: Facility ID: FLR20ER25 

 Benoist Farms Road-SR 80 (Southern Blvd) to Belvedere Rd 

 County: Palm Beach 

 

 

Dear Permittee: 

 

The Florida Department of Environmental Protection has received and processed your 

Notice of Intent to Use Generic Permit for Stormwater Discharge from Large and Small 

Construction Activities and Dewatering Operations (NOI) and the accompanying 

processing fee.  This letter acknowledges that: 

  

• your NOI is complete; 

• your processing fee is paid-in-full; and  

• you are covered under the Generic Permit for Stormwater Discharge from Large and 

Small Construction Activities and Dewatering Operations from non-contaminated sites 

(CGD), DEP Document No. 62-621.300(4)(a).  

 

Your project identification number is FLR20ER25.  Please include this number on all 

future correspondence to the Department regarding this permit.  

 

This letter is not your permit; however, this letter does serve as verification of permit 

coverage.  A copy of the permit language is available online or by contacting the NPDES 

Stormwater Notices Center. 

 

Your permit coverage becomes effective 7/16/2021 and will expire 7/15/2026.  To 

terminate your coverage prior to this expiration date, you must file a National Pollutant 

Discharge Elimination System (NPDES) Stormwater Notice of Termination, DEP Form 

62-621.300(6) (NOT).  An NOT must be filed within 14 days of either (a) your final 

stabilization of the site or (b) your relinquishment of control of the construction activities 
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to a new operator.  Terminating coverage under the CGP will also terminate your 

dewatering operations. You may not exclusively terminate dewatering operation under this 

form.  

 

To renew your coverage beyond the expiration date, you must submit a new NOI and 

processing fee to the Department no later than two days before coverage expires.   

 

Until your permit coverage is terminated, modified, or revoked, you are authorized to 

discharge stormwater from the construction site referenced in your NOI to surface waters 

in accordance with the terms and conditions of the CGP.  Some key conditions of the CGP 

are: 

• implementation of your stormwater pollution prevention plan (SWPPP);  

• implementation of appropriate construction and dewatering best management practices 

(BMPs);  

• conducting and documenting routine inspections; and 

• retaining all records required by the permit (including your SWPPP) at the construction 

site or the alternate location specified in your NOI. 

 

Projects that discharge stormwater associated with construction activity to a municipal 

separate stormwater system (MS4) shall submit a copy of the NOI or the 

Acknowledgement Letter within 7 days of receipt to the operator of the MS4. 

 

If you have any questions concerning this Acknowledgment Letter, please contact the 

NPDES Stormwater Notices Center at (866) 336-6312 (toll-free).  

 
Sincerely, 

 

 
Krishna Baral 

NPDES Stormwater Program 

Florida Department of Environmental Protection 
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NOTICE OF RIGHTS 

 

This action is final and effective on the date filed with the Clerk of the Department unless a petition for 

an administrative hearing is timely filed under Sections 120.569 and 120.57, F.S., before the deadline for 

filing a petition. On the filing of a timely and sufficient petition, this action will not be final and effective 

until further order of the Department. Because the administrative hearing process is designed to formulate 

final agency action, the hearing process may result in a modification of the agency action or even denial 

of the application.  

Petition for Administrative Hearing 

A person whose substantial interests are affected by the Department’s action may petition for an 

administrative proceeding (hearing) under Sections 120.569 and 120.57, F.S. Pursuant to Rules 28-

106.201 and 28-106.301, F.A.C., a petition for an administrative hearing must contain the following 

information:  

(a) The name and address of each agency affected and each agency’s file or identification 

number, if known;  

(b) The name, address, and telephone number of the petitioner; the name, address, and 

telephone number of the petitioner’s representative, if any, which shall be the address for 

service purposes during the course of the proceeding; and an explanation of how the 

petitioner’s substantial interests are or will be affected by the agency determination; 

(c) A statement of when and how the petitioner received notice of the agency decision; 

(d) A statement of all disputed issues of material fact.  If there are none, the petition must so 

indicate; 

(e) A concise statement of the ultimate facts alleged, including the specific facts that the 

petitioner contends warrant reversal or modification of the agency’s proposed action; 

(f) A statement of the specific rules or statutes that the petitioner contends require reversal or 

modification of the agency’s proposed action, including an explanation of how the alleged 

facts relate to the specific rules or statutes; and 

(g) A statement of the relief sought by the petitioner, stating precisely the action that the 

petitioner wishes the agency to take with respect to the agency’s proposed action. 

The petition must be filed (received by the Clerk) in the Office of General Counsel of the 

Department at 3900 Commonwealth Boulevard, Mail Station 35, Tallahassee, Florida 32399-3000, 

or via electronic correspondence at Agency_Clerk@dep.state.fl.us.  Also, a copy of the petition 

shall be mailed to the applicant at the address indicated above at the time of filing. 

Time Period for Filing a Petition 

In accordance with Rule 62-110.106(3), F.A.C., petitions for an administrative hearing by the 

applicant and persons entitled to written notice under Section 120.60(3), F.S., must be filed within 

14 days of receipt of this written notice. Petitions filed by any persons other than the applicant, and 

other than those entitled to written notice under Section 120.60(3), F.S., must be filed within 14 

days of publication of the notice or within 14 days of receipt of the written notice, whichever occurs 

first. The failure to file a petition within the appropriate time period shall constitute a waiver of that 

person's right to request an administrative determination (hearing) under Sections 120.569 and 

120.57, F.S., or to intervene in this proceeding and participate as a party to it. Any subsequent 

intervention (in a proceeding initiated by another party) will be only at the discretion of the 

presiding officer upon the filing of a motion in compliance with Rule 28-106.205, F.A.C. 

Extension of Time 

Under Rule 62-110.106(4), F.A.C., a person whose substantial interests are affected by the 

Department’s action may also request an extension of time to file a petition for an administrative 
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hearing. The Department may, for good cause shown, grant the request for an extension of time.  

Requests for extension of time must be filed with the Office of General Counsel of the Department 

at 3900 Commonwealth Boulevard, Mail Station 35, Tallahassee, Florida 32399-3000, or via 

electronic correspondence at Agency_Clerk@dep.state.fl.us, before the deadline for filing a 

petition for an administrative hearing. A timely request for extension of time shall toll the running 

of the time period for filing a petition until the request is acted upon. 

Mediation 

Mediation is not available in this proceeding. 

 

Judicial Review 

Once this decision becomes final, any party to this action has the right to seek judicial review 

pursuant to Section 120.68, F.S., by filing a Notice of Appeal pursuant to Florida Rules of Appellate 

Procedure 9.110 and 9.190 with the Clerk of the Department in the Office of General Counsel 

(Station #35, 3900 Commonwealth Boulevard, Tallahassee, Florida 32399-3000) and by filing a 

copy of the Notice of Appeal accompanied by the applicable filing fees with the appropriate district 

court of appeal. The notice must be filed within 30 days from the date this action is filed with the 

Clerk of the Department.   

 

EXECUTION AND CLERKING 

Executed in Tallahassee, Florida. 

STATE OF FLORIDA DEPARTMENT OF ENVIRONMENTAL PROTECTION 

  

  

_________________________________ 

Borja Crane-Amores 

Environmental Administrator 

 

Attachment(s):  

1. Acknowledgement Letter 

2. Construction Generic Permit 

3. Notice of Termination 

 

CERTIFICATE OF SERVICE 

The undersigned duly designated deputy clerk hereby certifies that this document and all 

attachments were sent on the filing date below to the following listed persons: 

  

Victoria Robinson, Florida Department of Environmental Protection, 

Victoria.Robinson@floridadep.gov  

  

FILING AND ACKNOWLEDGMENT 

FILED, on this date, pursuant to Section 120.52, F. S., with the designated Department Clerk, 

receipt of which is hereby acknowledged. 

  

 

___________             July 30, 2021 

Clerk                              Date 
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	2015509 Spec Book (compressed) permits - Part 1 of 3
	5.1 Apprentice Incentive
	Palm Beach County offers an Apprentice Incentive payment to a contractor who actually expends a minimum of $25,000 (including subcontractors) in payroll costs on apprentice wages.  For purposes of this section, “apprentice” means any person who is par...
	Upon completion of the Contract, Contractor may apply for the payment which will be added to the Contract by change order. If the County determines that the Contractor complied with the requirements of this section, it will reimburse the contractor 20...
	For projects with construction costs of $20,000,000 or greater, the threshold amount of expenditures for apprentices which must be paid to qualify for the incentive shall increase to $50,000 and the maximum reimbursement payment to $200,000.

	SECTION 2
	PROPOSAL REQUIREMENTS AND CONDITIONS
	2-1 Prequalification of Bidders DELETE AND INSERT THE FOLLOWING:
	1. Shall clearly identify Palm Beach County, a political subdivision of the State of Florida, its officers, agents and employees as Additional Insured for all required insurance coverages, except Workers’ Compensation and Business Auto Liability.
	2. Shall clearly indicate project name and project number to which it applies.
	3. Shall clearly indicate a notification requirement in the event of cancellation or non-renewal of coverage.
	4. Evidence of renewal coverage or reinstatement of cancelled coverage must be provided in advance of any policy that may expire during the term of this Contract. Failure to provide such certificate shall result in automatic stoppage of the Work until...
	5. Within forty-eight (48) hours of a request by the Department, and subsequently, prior to expiration of any of the required coverage throughout the term of this Contract the Contractor shall deliver to the Department through Department’s designated ...
	Palm Beach County Board of County Commissioners
	A. Upon receipt of any such notice, Contractor and its Surety shall, unless the notice requires otherwise:
	1. Immediately discontinue Work on the date and to the extent specified in the notice;
	2. Place no further orders or subcontracts for Materials, services, or facilities, other than may be necessary or required for completion of such portion of Work under the Contract that is not terminated;
	3. Promptly make every reasonable effort to obtain cancellation upon terms satisfactory to Department of all orders and subcontracts to the extent they relate to the performance of Work terminated or assign to the Department those orders and subcontra...
	4. The Contractor agrees to assign all subcontracts required for performance of this Contract to the Department;
	5. The Contractor shall include in all subcontracts, Equipment leases and purchase order, a provision requiring the subcontractor, Equipment lessor or supplier, to consent to the assignment of their subcontract to the Department;
	6. Assist the Department, as specifically requested in writing, in the maintenance, protection and disposition of property acquired by the Department under the Contract; and
	7. Complete performance of any Work which is not terminated.
	1. All amounts due and not previously paid to Contractor for Work completed in accordance with the Contract prior to such notice, and for Work thereafter completed as specified in such notice.
	2. The reasonable cost of settling and paying claims arising out of the termination of Work under subcontracts or orders as provided in Subparagraph A.3. above.
	3. The verifiable costs incurred pursuant to Subparagraph A.5. above.
	4. Any other reasonable costs which can be verified to be incidental to such termination of Work.
	G. Plant materials may be reserved in advance by the Department from nursery sources provided by the Contractor for predetermined amounts of time prior to shipment and delivery.  The reserve period will be designated by the County Department issuing t...
	Reserve Period       Percent of Unit Price Paid
	for Reservation of Plant Material
	1 - 90 Days          10%
	1 - 180 Days          25%
	1 - 270 Days          50%
	All advance payments shall be applied to the balance owed to the Contractor by the Department upon the completion of any applicable warranty periods.  All post- installation guarantees, as specified in ITEM 585 - 1.11, shall apply to all plants held i...
	E. Use machinery that is designed to root prune tree/palm roots with a clean cut. Do not use machinery that will tear or shred the root system. Cut the root system in quarter sections to allow for new feeder roots to develop. If hand root pruning, use...
	F. Large Hardwoods trees exceeding 8” Cal. shall be transported/moved by the following method.
	To protect the integrity and health of the hardwood to be transplanted, a Certified Arborist or Landscape Architect must be consulted “Prior to Relocation” through the County designated representative to determine the best methodology to relocate the ...
	B. Galvanized Steel:  Galvanized steel pipe shall conform to the requirements of ASTM Designation A 120, Schedule 40.  At threaded joints between PVC and metal pipes, the metal shall contain the socket end and the PVC side, the spigot.  A metal spigot...
	D. All electric control wire shall be sized as recommended by the controller, valve, Two-wire control system and grounding manufacturer, except as otherwise specified. It shall be encased in an orange 1-1/4” HDPE pipe conduit installed in the piping t...
	E. At all wire connections at remote control valves, decoders and at all wire splices, the wire shall be left with sufficient slack so that in case of repair the valve bonnet, decoder or splice may be brought to the surface without disconnecting the w...
	F. Each remote control valve shall be connected to a single station decoder shall have wire sizes and coded colors per the Zone Control Valve/Decoder Wiring/Grounding Detail and as recommended by the manufacturer, except as otherwise specified. All de...
	Only those remote control valves, which are being controlled by one specific controller, shall be connected to that controller’s two-wire control system.
	G. Two-Wire Control System wiring between the single decoders and the zone valves shall be 14/2 AWG Paige DTS Cable, color coded with each pair being different colors than the other solenoid wires within the group of solenoids per the Zone Control Val...
	2015509 SPEC BOOK PBCWUD Utility Adjustments.pdf
	00 00 00 Cover
	00 01 00 Table of Contents - Tech Specs_v033117
	01 11 00 - Summary of Work_v033117
	1.1 THE SUMMARY
	A. Construct Work as described in the Contract Documents.

	1. Provide the materials, equipment, and incidentals required to make the Project completely and fully operable.
	2. Only the materials listed in Palm Beach County Water Utilities Department Engineering Services Division - Approved Materials and Equipment List (Latest Version) are approved for use within the PBCWUD service area, or as specified herein.
	3. Provide the labor, equipment, tools, and consumable supplies required for a complete Project.
	4. Provide the civil, structural, mechanical, and all other Work required for a complete and operable Project.
	5. Test and place the completed Project in operation.
	6. Provide the special tools, spare parts, lubricants, supplies, or other materials as indicated in Contract Documents for the construction, operation, and maintenance of the Project.
	7. Arrange and coordinate with Supplier for deliveries of OWNER purchased products in accordance with construction schedule, coordinate to avoid conflict with work and conditions at the site. Unload the products at the site, and store and protect the ...
	8. The WORK shall be complete, and all work, materials, and services not expressly indicated or called for in the Contract Documents which may be necessary for the complete and proper construction of the WORK in good faith shall be provided by the CON...
	9. CONTRACTOR shall comply with all applicable federal, state and local safety regulations, laws and standards, as well as any specific Palm Beach County or Water Utilities Department requirements while completing the work.
	10. Except as specifically noted, the CONTRACTOR shall provide and pay for:
	a. Labor, materials, and equipment.
	b. Tools, equipment and machinery.
	c. Water, electricity, and other utilities required to complete project.
	d. Other facilities and services necessary for proper execution and completion of the work.
	e. Permits, surveys, and testing.
	B. The CONTRACTOR and its SUBCONTRACTORS shall meet the qualification requirements as defined in the front end (Div 0) specifications.
	1.2 DESCRIPTION OF WORK
	A. Work is described in general, non-inclusive terms as:

	1. Providing water and sewer system improvements in unincorporated Palm Beach County along Benoist Farms Road from State Road 80 (Southern Blvd) to Belvedere Rd. Improvements include water main and force main extensions, relocation of pipes in conflic...
	2. The CONTRACTOR shall complete all work shown in the Drawings and as indicated in the Technical Specifications and all work and materials shall meet the requirements outlined in these Technical Specifications and the latest edition of the Palm Beach...
	1.3 CONTRACT METHOD
	A. The WORK hereunder will be constructed under a single unit-price contract.

	1.4 WORK UNDER OTHER CONTRACTS
	A. The following construction work is not included in this Contract, but may impact construction scheduling, testing, and startup:
	B. Obtain clarification from the OWNER in the case of a disagreement between the above list and those specified elsewhere in the Contract Documents.
	C. Completion of the Work described in this Contract may impact the construction and testing of the items listed above.

	1. Coordinate construction activities through the OWNER.
	2. Pay claims for damages which result from the late completion of the Project or any specified Milestones.
	1.5 WORK BY OTHERS
	A. Where 2 or more contracts are being performed at one time on the same Site or adjacent land in such manner that work under one contract may interfere with work under another, the OWNER will determine the sequence and order of the Work in either or ...
	B. Interference With Work On Utilities:  The CONTRACTOR shall cooperate fully with all utility forces of the OWNER or forces of other public or private agencies engaged in the relocation, altering, or otherwise rearranging of any facilities which inte...

	1.6 WORK SEQUENCE
	A. The CONTRACTOR's attention is directed to the fact that during the period of construction, no interruption in the flow of utilities to be relocate can be accommodated, and the CONTRACTOR shall so schedule its construction operations that no interfe...
	B. Access to the site is limited to the hours as defined in the front end (Div 0) specifications.

	1.7 CONTRACTOR USE OF SITE
	A. The CONTRACTOR's use of the Site shall be limited to its construction operations, including on-site storage of materials, on-site fabrication facilities, and field offices.

	1.8 OUTAGE PLAN AND REQUESTS
	A. Unless the Contract Documents indicate otherwise, the CONTRACTOR shall not remove from service, de-energize, or modify settings for any existing operating tank pipeline, valve, channel, equipment, structure, road, or any other facility without perm...

	1. The maximum duration of any outage shall be 2 hours unless prior approval is obtained from the OWNER.
	B. Where the WORK requires modifications to existing facilities or construction of new facilities and connection of new facilities to existing facilities, the CONTRACTOR shall submit a detailed outage plan and schedule for the ENGINEER'S approval a mi...
	C. A completed System Outage Request form shall accompany each outage plan.  The outage plans shall be coordinated with the construction schedule and shall meet the restrictions and conditions of the Contract Documents.  The outage plan shall describe...
	D. The ENGINEER shall be notified in writing at least one week in advance of the required outage if the schedule for performing the work has changed or if revisions to the outage plan are required.
	E. The CONTRACTOR shall provide written confirmation of the shutdown date and time 2 working days prior to the actual shutdown.

	1.9 OWNER USE OF THE SITE AND OCCUPANCY
	A. The OWNER may utilize all or part of the existing Site during the entire period of construction for installation of the companion roadway and drainage improvement project.  The CONTRACTOR shall cooperate and coordinate with the OWNER to facilitate ...
	B. Testing of equipment and appurtenances including specified test periods, training, and startup does not constitute acceptance for operation.
	C. Owner may accept the facility for continued use after startup and testing at the option of the Owner.  If acceptance is delayed at the option of the Owner, shut down facilities per approved Operation and Maintenance procedures.
	D. The execution of bonds indicates the consent of the surety to these provisions for occupancy of the structures and use of equipment.
	E. Provide an endorsement from the insurance carrier permitting occupancy of the structures and use of equipment during the remaining period of construction.
	F. Conduct operations to ensure the least inconvenience to the Owner and general public.

	1.10 CONSTRUCTION OF UTILITIES
	A. Utility companies or their CONTRACTOR’s will provide new or enhanced utilities for this Project.  Coordinate with others performing Work associated with this Project.

	B. Power and Electrical Services:
	1. Pay for temporary power, including but not limited to construction cost, meter connection, fees and permits.
	2. CONTRACTOR may use the permanent power source in lieu of temporary power source when permanent power is available at the Site.
	a. Notify ENGINEER and OWNER to use the permanent power source.
	b. Arrange with the power utility and pay the charges for connections and monthly charges for use of this power.
	3. Pay for the power consumed until the Project has been accepted as substantially complete, unless noted otherwise.
	4. The utility company is to provide the electric meter and shall install and connect upon notification of completed work by the CONTRACTOR.
	5. Utility pole mounted transformer to be provided and installed to the new overhead lines by the utility company.
	6. The utility is to provide power cable from the secondary of the transformer to the weatherhead.
	C. Telephone Services:
	1. Telephone Company will provide construction to the point shown on Drawings.
	2. Provide conduit, cable, pull boxes, manholes, and other appurtenances for the installation of telephone fiber between the point shown on the drawings and the main telephone terminal board.
	3. CONTRACTOR shall make all arrangements for any temporary phone service used by the CONTRACTOR including construction cost, telephones and equipment, connection fees, and permit.
	4. CONTRACTOR may use the permanent telephone system when permanent lines are available at the site with the approval of the OWNER.
	5.  Notify OWNER of intent to use the permanent telephone system.
	6. Arrange with Telephone Utility and pay the charges for connections and monthly charges for use of this service.
	7. Pay for the service until the project has been accepted as substantially complete. Provide separate service for OWNER, CONTRACTOR, and ENGINEER.
	1.11 REQUIREMENTS OF OTHER AGENCIES
	A. When performing Work on facilities owned by agencies other than OWNER, comply with all requirements of such agencies which are more restrictive than those specified herein.
	1.12 PROTECTION OF EXISTING STRUCTURES
	A. The CONTRACTOR shall assume full responsibility for the protection of all existing buildings, structures, poles, signs, services to buildings, hydrants, drains, ductbanks and electric and telephone cables, whether or not they are shown on the Drawi...
	B. The CONTRACTOR shall be responsible for the protection of property, in the areas in the vicinity of the project; and for the protection of his own equipment, supplies, materials and work, against any damage resulting from the elements, such as floo...
	C. Protection and temporary removal and replacement of existing structures as described in this Section shall be a part of the Work under the Contract and all costs in connection therewith shall be included in the Lump Sum Bid Price.
	1.13 SITE FAMILIARIZATION
	A. The CONTRACTOR's attention is particularly called to the provisions of the Instructions to Bidders. The CONTRACTOR shall check and familiarize himself with the overall general conditions prevailing along the route of construction and at the constru...
	B. All vertical and horizontal locations for existing surface and subsurface structures, utilities, etc. Have been shown on the drawings according to the best information available. No attempt has been made to show all below grade utilities not visibl...
	C. Prior to the start of construction and/or ordering of any materials or fabricated items, the CONTRACTOR shall confirm, at their own expense, all exact vertical and horizontal locations, and shall be responsible to verify.  If "other" structures, ut...
	1.14 PROTECTION AND RESTORATION OF SURVEY MONUMENTS
	A. The CONTRACTOR shall be responsible for protecting and restoring all land and property corners, such as section corners, ¼ section corners, property corners or block control points, and for maintaining all horizontal and vertical control points.  A...
	1.15 INDEMNIFICATION:
	A. To the fullest extent permitted by Laws and Regulations, CONTRACTOR shall indemnify and hold harmless OWNER and ENGINEER, and the officers, directors, partners, employees, agents, consultants and subcontractors of each and any of them from and agai...
	B. In any and all claims against the OWNER or ENGINEER or any of their respective consultants, agents, officers, directors, partners, or employees by any employee (or the survivor or personal representative of such employee) of CONTRACTOR, any subcont...
	C. The indemnification obligations of CONTRACTOR under Paragraph A shall not extend to the liability of ENGINEER and Engineer’s officers, directors`, partners, employees, agents, consultants and subcontractors arising out of:
	1. The preparation or approval of, or the failure to prepare or approve, maps, Drawings, opinions, reports, surveys, Change Orders, designs, or Specifications; or
	2. Giving directions or instructions, or failing to give them, if that is the primary cause of the injury or damage.
	1.16 CONTRACTORS LIABILITY INSURANCE
	A. CONTRACTOR shall meet all contract insurance requirements providing coverage for not less than the amount specified in the contract or greater where required by Laws and Regulations including but not limited to providing Comprehensive General Liabi...
	B. Prior to beginning work, CONTRACTOR shall provide the OWNER and ENGINEER with its certificates of Insurance and endorsements naming the OWNER and ENGINEER as additional insureds.
	C.
	PART 2 --  PRODUCTS (Not Used)
	PART 3 --  EXECUTION (Not Used)

	01 14 00 - Work Restrictions_v033117
	1.1 THE SUMMARY
	A. WORK shall be scheduled, sequenced, and performed in a manner which minimizes disruption to the public and to the operation and maintenance of existing facilities along the pipeline alignment.
	B. The CONTRACTOR shall incorporate the construction and schedule constraints of this Section in preparing the construction schedules required.
	1.2 EXISTING UTILITIES
	A. The WORK shall be executed while the existing utilities remain in operation or by-pass.  Operation of existing pump stations, watermains, and drainage shall not be jeopardized nor shall the volume of flow be reduced as a result of the execution of ...
	B. Unless indicated otherwise, temporary pumping, piping, power, lighting, controls, instrumentation, alarms, security devices, and safety devices shall be provided by the CONTRACTOR whenever its activity or interruption due to its activity affects th...
	C. The construction constraints in this Section do not include every item affecting the completion of the WORK, but are intended to describe the sequence of critical events necessary to minimize disruption to flows and to ensure compliance with all pe...
	1.3 BYPASSING
	A. Bypassing of untreated or partially treated sewage to surface waters or drainage courses is prohibited during construction.  In the event accidental bypassing is caused by the CONTRACTOR's operations, the OWNER shall immediately be entitled to empl...
	1.4 OUTAGE REQUESTS
	A. Modifications to existing facilities, the construction of new facilities, and the connection of new to existing facilities may require the temporary outage or bypass of existing water and sewer distribution mains.  In such cases, the CONTRACTOR sha...
	B. The outage plans shall be submitted to the ENGINEER for acceptance a minimum of 1 weeks in advance of the time that such outages are required.  The outage plans shall be coordinated with the construction schedule and shall meet the restrictions and...
	C. The CONTRACTOR shall not begin any alteration affecting existing facilities until specific written approval has been granted by the ENGINEER in each case.
	D. The ENGINEER will coordinate the CONTRACTOR's planned procedure with the treatment facility personnel.  The ENGINEER has the authority to modify any proposed shutdown procedures if such procedures would adversely impact the plant operations.
	E. The ENGINEER shall be notified in writing at least one week in advance of the required outage if the schedule for performing the WORK has changed or if revisions to the outage plan are required.  The CONTRACTOR shall provide written confirmation of...
	1.5 TEMPORARY CONNECTIONS
	A. Making connections to existing facilities or other operations that interfere with the operation of the existing equipment shall be thoroughly planned in advance, and required equipment, materials, and labor shall be on hand at the time of undertaki...
	B. The cost of any temporary facilities and night, weekend, or holiday activity and overtime payments required during process interruptions shall be included in the WORK.
	C. Temporary facilities and piping shall be located to minimize interference with CONTRACTOR's construction facilities and OWNER's operation and maintenance of the water distribution and sewer collection systems.  Unless otherwise indicated, each temp...
	D. When temporary electrical power, controls, instrumentation, or alarms are required for routine continuous operations of existing or new equipment, the CONTRACTOR shall provide the necessary equipment and appurtenances.  Prior to installing said equ...
	E. A plan showing the size and location of the temporary facilities and piping shall be submitted to the ENGINEER at the same time as the outage plan required under this Section.  Costs for design, provision, operation, and removal of temporary facili...
	1.6 CONSTRUCTION SEQUENCING
	A. Construction activities shall be scheduled and sequenced to ensure continuous operation of the existing water distribution and sewer collection systems.  The CONTRACTOR's scheduling shall develop construction sequencing so that the WORK will not ad...
	1. Safe working conditions for personnel shall be maintained during rehabilitation, modification, and demolition WORK.  The foregoing includes at least proper trench excavation, the provision of temporary equipment guards, supports, warning signs, wal...

	2. Temporary facilities shall be constructed in accordance with applicable codes and regulations to operate safely and properly.
	3. Valves to be temporarily shut off during the WORK shall be tagged as such and shall be wired shut with a crimped lead seal and padlocked.
	4. Electrical and mechanical equipment shall be similarly shut down.

	1.7 PERMITS
	A. The CONTRACTOR shall abide by the conditions of permits and shall obtain proof of satisfaction of conditions from issuers of permits prior to acceptance of the WORK by the OWNER.
	B. Conditions affecting the CONTRACTOR are found in the following permits.  Copies of obtained permits and conditions are attached as an appendix to these specifications.
	1.8 SEQUENCE AND SCHEDULE CONSTRAINTS
	A. General:  It is the CONTRACTOR's responsibility to coordinate and plan the construction activities to integrate each schedule constraint into performance of the overall WORK.
	B. The listing of sequence and schedule constraints below does not mean that every constraint or special condition has been identified.  The list does not substitute for the CONTRACTOR's coordination and planning for completion of the WORK within the ...
	C. The following constraints affect the construction sequence and schedule.
	1. This project is being performed in coordination with Palm Beach County Engineering and Public Works Department, Roadway Production Division, roadway widening project. The CONTRACTOR shall be responsible for incorporating both projects into the coor...

	01 73 29 - Cutting and Patching_v033117
	1.1 THE SUMMARY
	A. Section Includes:
	1. CONTRACTOR shall be responsible for all cutting, backfill, base replacement, asphalt replacement, milling required to complete the Work.  The Contract Plans list cutting and patching of driveways and roadways.  The CONTRACTOR shall maintain traffic...

	B. Related sections:
	1. Section 01 11 00 – Summary of Work
	2. Section 31 23 33 – Trenching and Backfilling

	1.2 PERFORMANCE REQUIREMENTS
	A. Execute cutting and demolition by methods that will prevent damage to other Work and will provide proper surfaces to receive installation of repairs.
	B. Perform excavation and backfill by methods that will prevent settlement or damage to other Work.
	C. Execute fittings and adjustment of products to provide a finished installation to comply with specified products, functions, tolerances and finishes.
	D. Minimize disruption of vehicular and pedestrian traffic during cutting and patching.  If a property has multiple entrances close only one entrance at a time.
	E. Restoration of Pavement:
	1. General:  Water main and sewer main installed in this project will be coordinated this the PBC Land Development Department’s road widening project. Restoration of pavement shall be coordinated as needed with roadway plans.
	2. Where required for utility work outside the road widening project all paved areas including asphaltic concrete berms cut or damaged during construction shall be replaced with similar materials of equal thickness to match the existing adjacent undis...
	3. Temporary Resurfacing:  Wherever permanent resurfacing is not possible immediately after completing the work, the CONTRACTOR shall place temporary surfacing promptly after backfilling and shall maintain such surfacing until final restoration of imp...
	4. Permanent Resurfacing:  In order to obtain a satisfactory junction with adjacent surfaces, the CONTRACTOR shall saw cut back and trim the edge so as to provide a clean, sound, vertical joint before permanent replacement of an excavated or damaged p...
	5. Restoration of Sidewalks or Private Driveways:  Wherever sidewalks or private roads have been removed for purposes of construction, the CONTRACTOR shall place suitable temporary sidewalks or roadways promptly after backfilling and shall maintain th...

	2.1 MATERIALS
	A. Comply with specifications and standards for each product involved.
	3.1 INSPECTION
	A. Inspect existing conditions of the Project, including elements subject to damage or to movement during cutting and patching.
	B. After uncovering the Work, inspect conditions affecting installation of products or performance of the Work.
	C. Report unsatisfactory or questionable conditions to the ENGINEER in writing; do not proceed with the Work until the ENGINEER has provided further instructions.
	3.2 PREPARATION
	A. Provide adequate temporary support as necessary to assure structural integrity of affected portions of the Work.
	B. Provide devices and methods to protect other portions of the Work from damage.
	C. Provide protection from elements for that portion of the Project which may be exposed by cutting and patching work, and maintain excavations free from water.

	01 74 30 - Pressure Pipe Testing and Disinfection_v033117
	1.1 THE SUMMARY
	A. The CONTRACTOR shall test and disinfect potable water pipelines and appurtenant piping, in accordance with the Contract Documents.
	B. The CONTRACTOR shall be responsible for obtaining permits for discharging excess testing and disinfection water and dechlorination of such water if required to satisfy permit limits.
	1.2 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with submittal procedures.
	B. Furnish:
	1. A testing plan and schedule, including method for water conveyance, control, disposal, and disinfection shall be submitted in writing for approval.
	2. Name of certified bacteriological testing laboratory.
	3. Resume of experienced technician, if liquid chlorine is proposed.
	2.1 MATERIAL REQUIREMENTS
	A. All test equipment, chemicals for chlorination, temporary valves, bulkheads, and other water control equipment, and choice of disinfectant shall be as determined by the CONTRACTOR.  No materials shall be used which would be injurious to the WORK fo...
	B. Chlorine for disinfection may be in the form of liquid chlorine, sodium hypochlorite solution, or calcium hypochlorite granules or tablets.
	1. Liquid chlorine shall be in accordance with the requirements of ANSI/AWWA B301 -Liquid Chlorine, and shall be used only when each of the following conditions are satisfied:
	a. Appropriate gas flow chlorinators and ejectors are used.
	b. An experienced technician directly supervises.
	c. Appropriate safety practices are observed.
	2. Sodium and calcium hypochlorite shall be in accordance with ANSI/AWWA B300 -Hypochlorites.
	C. Dechlorination agents may be sodium bisulfate, sodium sulfite, or sodium thiosulfate.
	3.1 GENERAL
	A. Water for testing and disinfecting water pipelines will be furnished by the OWNER; however, the CONTRACTOR shall convey the water from the OWNER-designated source to the points of use.
	B. All pressure pipelines shall be tested; those for potable water shall be disinfected.  All chlorinating and testing operations shall be performed in the presence of the ENGINEER.
	C. Disposal of flushing water and water containing chlorine shall be by methods acceptable to the ENGINEER.
	D. Disinfection operations shall be scheduled as late as possible during the Contract Time to maximize the degree of sterility of the facilities at the time the WORK is accepted by the OWNER.  Bacteriological testing shall be performed by a certified ...
	3.2 HYDROSTATIC TESTING OF PIPELINES
	A. Pipeline 30-inches diameter and larger shall be visually inspected that all debris has been removed prior to flushing.
	B. Prior to hydrostatic testing, pipelines shall be flushed or blown out as appropriate.  The CONTRACTOR shall test pipelines in sections.  Sections to be tested shall be defined by isolation valves in the pipeline.  Where such valves are not present,...
	C. The pipeline shall be filled at a rate which will not cause any surges or exceed the rate at which the air can be released through the release valves at a reasonable velocity.  The air within the pipeline shall be allowed to escape completely.  The...
	D. The hydrostatic test shall consist of holding the indicated test pressure on the pipeline segment for a period of 2 hours for DIP and PVC.  Visible leaks that appear during testing shall be repaired in a manner acceptable to the ENGINEER.  Add wate...
	E. The maximum allowable leakage for distribution and transmission pipelines shall be the maximum quantity of make-up water that must be supplied into the tested pipe to maintain pressure within 5 psi of the specified test pressure shall not exceed 50...
	E. The maximum allowable leakage for distribution and transmission pipelines shall be the maximum quantity of make-up water that must be supplied into the tested pipe to maintain pressure within 5 psi of the specified test pressure shall not exceed 50...
	3.3 DISINFECTING PIPELINES
	A. General:  Potable water pipelines except those appurtenant to hydraulic structures shall be disinfected in accordance with the requirements of ANSI/AWWA C651 - Disinfecting Water Mains, using the Continuous-Feed Method as modified herein.
	B. Chlorination:  A chlorine-water mixture shall be uniformly introduced into the pipeline by means of a solution-feed chlorinating device.  The chlorine solution shall be introduced at one end of the pipeline through a tap in such a manner that as th...
	C. Retention Period:  Chlorinated water shall be retained in the pipeline for at least 24 hours.  After the chlorine-treated water has been retained for the required time, the free chlorine residual at the pipeline extremities and at other representat...
	D. Chlorinating Valves:  During the process of chlorinating the pipelines, valves and other appurtenances shall be operated from closed to full open to closed while the pipeline is filled with the heavily-chlorinated water.
	E. Sampling Ports:  The CONTRACTOR shall provide sampling ports along the pipeline as defined on AWWA C651.  Taps may be made at manways and air valves to help facilitate the spacing requirement.
	F. Final Flushing:  After the applicable retention period, the heavily chlorinated water shall be flushed from the pipeline until chlorine measurements show that the concentration in the water leaving the pipeline is no higher than that generally prev...
	G. Bacteriological Testing:  After final flushing and before the pipeline is placed in service, a sample, or samples shall be collected from the end of the line, and shall be tested for bacteriological quality in accordance with the requirements of th...
	3.4 CONNECTIONS TO EXISTING SYSTEM
	A. Where connections are to be made to an existing potable water system, the interior surfaces of all pipe and fittings used in making the connections shall be swabbed or sprayed with a one percent hypochlorite solution before installation.  Thorough ...

	01 76 10 - Protection of Existing Facilities_v3
	1.1 THE SUMMARY
	A. The CONTRACTOR shall protect all existing utilities and improvements not designated for removal and shall restore damaged or temporarily relocated utilities and improvements to a condition equal to or better than prior to such damage or temporary r...
	B. Underground utilities shown in these plans are based on the best available information provided to the engineer. Contractor shall contact sunshine 811 and notify Palm Beach County Water Department at (561) 493-6000 two business days before digging ...
	C. The CONTRACTOR shall verify the exact locations and depths of all existing utilities, and the CONTRACTOR shall make exploratory excavations of all utilities that may interfere with the WORK.
	D. The CONTRACTOR is responsible for obtaining an excavation permit from the authority of jurisdictions prior to any excavation or demolition work, as required by local laws.
	E. It may be necessary for contractor to conduct soft/hard digs to confirm location of utilities, cost to conduct soft/hard digs shall be considered incidental.
	F.  Any damage resulting from the contractor's operations shall be repaired at the CONTRACTOR's sole expense.
	G. There may be other underground utilities that exist that are not shown on the plans. The CONTRACTOR shall verify whether or not any other utilities exist prior to construction that would interfere with the proposed improvements and notify OWNER and...
	H. All such exploratory excavations shall be performed as soon as practicable after award of the Contract and a sufficient time in advance of construction to avoid possible delays to the CONTRACTOR’s WORK.
	I. Should conflicts arise between the proposed improvements shown and the location of existing utilities, the CONTRACTOR shall contact the ENGINEER for resolution prior to ordering materials and installation..
	J. The number of exploratory excavations required shall be that number which is sufficient to determine the alignment and grade of the utility.
	K. Related Sections:
	1. Section 01 11 00 – Summary of Work
	2. Section 01 14 00 – Work Restrictions
	3. Section 01 73 29 – Cutting and Patching

	1.2 RIGHTS-OF-WAY
	A. The CONTRACTOR shall not do any WORK that would affect any oil, gas, sewer, or water pipeline; any telephone, communications cable conduits, or electric transmission line; any fence; or any other structure, nor shall the CONTRACTOR enter upon the r...
	B. After authority has been obtained, the CONTRACTOR shall give said party due notice of its intention to begin work, if required by said party, and shall remove, shore, support, or otherwise protect such pipeline, transmission line, ditch, fence, or ...
	C. When two or more contracts are being executed at one time on the same or adjacent land in such manner that work on one Contract may interfere with that on another, the OWNER shall determine the sequence and order of the WORK.
	D. When the limits of one Contract are the necessary or convenient means of access for the execution of another Contract, such access or any other reasonable privilege may be granted by the OWNER to the CONTRACTOR to the extent, amount, in the manner,...
	E. No such decision as to the method or time of conducting the WORK or the use of territory shall be made the basis of any claim for the delay or damage, except as provided for temporary suspension of the WORK.
	1.3 PROTECTION OF STREET OR ROADWAY MARKERS
	A. The CONTRACTOR shall not destroy, remove, or otherwise disturb any existing survey markers or other existing street or roadway markers without proper authorization.
	B. No pavement breaking or excavation shall be started until all survey or other permanent marker points that will be disturbed by the construction operations have been properly referenced.
	C. All survey markers or points disturbed by the CONTRACTOR shall be accurately restored after all street or roadway re-surfacing has been completed.
	1.4 RESTORATION OF PAVEMENT
	A. Restoration of pavement (temporary and permanent resurfacing and sidewalks or private drives) shall be done in accordance with Section – 01 73 29 Cutting and Patching.
	1.5 EXISTING UTILITIES AND IMPROVEMENTS
	A. General
	1. The CONTRACTOR shall protect underground utilities and other improvements which may be impaired during construction operations, regardless of whether or not the Utilities are indicated on the Drawings.
	2. It shall be the CONTRACTOR’s responsibility to ascertain the actual location of all existing utilities and other improvements that will be encountered in its construction operations, and to see that such utilities or other improvements are adequate...
	3. The CONTRACTOR shall take all possible precautions for the protection of unforeseen utility lines to provide for uninterrupted service and to provide such special protection as may be deemed necessary.
	4. Except where the Drawings indicate Utilities have been field located during design or certain Utility locations shall be exposed as part of the WORK, the CONTRACTOR shall be responsible for exploratory excavations as it deems necessary to determine...
	5. CONTRACTOR shall pothole all conflicts within the first 30 days of the Contract to avoid delays while installing the pipelines.

	B. Utilities to be Moved:
	1. In case it may be necessary to move the property of any public utility or franchise holder, such utility company or franchise holder will, upon request of the CONTRACTOR, be notified by the OWNER to move such property within a specified reasonable ...
	2. When utility lines that are to be removed are encountered within the area of operations, the CONTRACTOR shall notify the ENGINEER a sufficient time in advance for the necessary measures to be taken to prevent interruption of service.

	C. Temporary Removal and/or Relocation:
	1. Where the proper completion of the WORK requires the temporary removal, permanent removal, and/or relocation of an existing utility or other improvement which is indicated, the CONTRACTOR shall remove and, without unnecessary delay, temporarily rep...
	2. In all cases of such temporary removal or relocation, restoration to the former location shall be accomplished by the CONTRACTOR in a manner that will restore or replace the utility or improvement as nearly as possible to its former locations and t...

	D. Owner’s Right of Access:
	1. The right is reserved to the OWNER and to the owners of public utilities and franchises to enter at any time upon any public street, alley, right-of-way, or easement for the purpose of making changes in their property made necessary by the WORK of ...

	E. Underground Utilities Indicated:
	1. Existing utility lines that are indicated or the locations of which are made known to the CONTRACTOR prior to excavation and that are to be retained, and all utility lines that are constructed during excavation operations shall be protected from da...
	2. All vertical and horizontal locations for existing surface and subsurface structures, utilities, etc. Have been shown on the drawings according to the best information available. No attempt has been made to show all below grade utilities not visibl...
	3. It shall be the CONTRACTOR’s responsibility for determining the location of underground utilities and should use necessary mean to determine their location prior to WORK.

	F. Underground Utilities Not Indicated:
	1. In the event that the CONTRACTOR damages existing Utility lines that are not indicated or the locations of which are not made known to the CONTRACTOR prior to excavation, a verbal report of such damage shall be made immediately to the damaged Utili...
	2. It shall be the CONTRACTOR’s responsibility for determining the location of underground utilities in the area of WORK and should use necessary mean to determine their location prior to WORK.
	3. If directed by the ENGINEER, repairs shall be made by the CONTRACTOR under the provisions for changes and extra work contained in the General Conditions.

	G. All costs of repairing damage not due to failure of the CONTRACTOR to exercise reasonable care, and removing or relocating such utility facilities not shown on the Contract Documents with reasonable accuracy, and for equipment on the project which ...
	H. All repairs to a damaged utility or improvement are subject to inspection and approval by an authorized representative of the utility or improvement owner being concealed by backfill or other work.
	1. All oil and gasoline pipelines, power, and telephone or the communication cable ducts, gas mains, water mains, irrigation lines, sewer lines, storm drainage, poles, and overhead power and communication wires and cables encountered along the line of...
	2. The CONTRACTOR shall be responsible for and shall repair all damage due to its operations, and the provisions of this Section shall not be abated even in the event such damage occurs after backfilling or is not discovered until after completion of ...

	1.6 TREES WITHIN ROAD RIGHT-OF-WAY AND PROJECT LIMITS
	A. General:
	1. The CONTRACTOR shall exercise all necessary precautions so as not to damage or destroy any trees or shrubs, including those lying within street right-of-way and project limits, and shall not trim or remove any trees unless such trees have been appr...
	2. All existing trees and shrubs which are damaged during construction shall be trimmed or replaced by the CONTRACTOR or a certified tree company under permit from the jurisdictional agency and/or OWNER.
	3. Tree trimming and replacement shall be accomplished in accordance with the following paragraphs.

	B. Trimming:
	1. Symmetry of the tree shall be preserved; no stubs or splits or torn branches left; clean cuts shall be made close to the trunk or large branch.
	2. Spikes shall not be used for climbing live trees.
	3. Cuts over 1 1/2 inches in diameter shall be coated with a tree paint product that is waterproof, adhesive, and elastic, and free from kerosenes, coal tar, creosote, or other material injurious to the life of the tree.

	C. Replacement:
	1. The CONTRACTOR shall immediately notify the jurisdictional agency/or OWNER if any tree is damaged by the CONTRACTOR’s operations.
	2. If, in the opinion of said agency or the OWNER, the damage is such that replacement is necessary, the CONTRACTOR shall replace the tree at its own expense.
	3. The tree shall be of a like size and variety as the tree damaged, or, if of a smaller size, the CONTRACTOR shall pay to the OWNER of said tree a compensatory payment acceptable to the tree owner, subject to the approval of the jurisdictional agency...
	4. The size of the trees shall be not less than 1-inch diameter, nor less than six feet (6’) in height.

	1.7 NOTIFICATION BY THE CONTRACTOR
	A. Prior to any excavation in the vicinity of any existing underground facilities, including all water, sewer, storm drain, gas, petroleum products, or other pipelines; all buried electric power, communications, or television cables; all traffic signa...
	B. The CONTRACTOR shall also notify 1-800-432-4770 “SUNSHINE STATE ONECALL OF FLORIDA, INC.” at least three (3) days, but not more than ten (10) days prior to such excavation.

	02 00 00 - Existing Conditions_v033117
	1.1 General
	A. The plans depict the approximate locations of existing subsurface utilities.
	B. Related sections:
	1. Section 31 23 33 – Trenching and Backfilling

	3.1 CONSTRUCTION
	A. Notify the owners of utilities at least 48 hours in advance of conducting construction near these existing utilities.
	B. Locate cables, ducts, conduits, pipelines, casings, etc., in advance of the proposed construction in cooperation with the owners of such utilities.
	C. Notify the ENGINEER of any substantial changes in the vertical or horizontal orientation of existing utilities that would require a deviation in the Contract Documents.
	D. Repair all damage done to existing utilities at no additional expense to the OWNER of the project, or the owner of the utility.
	4.1 Obstacles encountered not shown on the Drawings which may cause a revision to final grades may be considered grounds for compensation to the CONTRACTOR on a force account (equipment rental) basis for the time expended to re-perform any WORK necess...

	02 41 13.23 - Utility Line Removal_v033117
	1.1 THE REQUIREMENT
	A. Removal or abandonment of existing utilities and underground structures shall include, but not necessarily be limited to, the removal, salvage, demolition in place, abandonment, or other disposition of existing utilities, underground structures, or...
	B. This Section includes abandonment in place of existing sewers, junction structures, manholes, service lines, and force mains. It also includes water lines, fire hydrants, valves and valve boxes. Abandonment using flowable fill will be at the direct...
	1.2 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
	A. The following standards are referenced in this specification:
	1. ASTM C 150 - Standard Specification for Portland Cement
	2. ASTM C 494 - Standard Specification for Chemical Admixtures for Concrete
	3. ASTM C 618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete
	4. ASTM C 937 - Standard Specification for Grout Fluidifier for Preplaced-Aggregate Concrete
	5. ASTM C 940 - Standard Test Method for Expansion and Bleeding of Freshly Mixed Grouts for Preplaced-Aggregate Concrete in the Laboratory
	6. ASTM C 1017 - Standard Specification for Chemical Admixtures for Use in Producing Flowing Concrete
	7. ASTM C 1107 - Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink)
	B. The following sections are referenced in this specification:
	1. Section 31 23 33 – Trenching and Backfilling
	1.3 CONTRACTOR SUBMITTALS
	A. Conform to requirements of submittal procedures.
	B. Submit product data for proposed plugs for approval.
	C. Flowable fill mix design report:
	1. Flowable fill type and production method. Describe if fill will be mixed to final proportions and consistency in batch plant or if constituents will be added in transit mixer at placement location.
	2. Use of ballast. Provide percentage of ballast of total placement and size limits for ballast if fill is intended to be used with ballast.
	3. Aggregate gradation of fill. Aggregate gradation of mix (excluding ballast) shall be used as pilot curve for quality control during production.
	4. Fill mix constituents and proportions including materials by weight and volume, and air content but excluding ballast. Give types and amounts of admixtures including air entrainment or air generating compounds.
	5. Fill densities and viscosities, including wet density at point of placement.
	6. Initial time of set.
	7. Bleeding and shrinkage.
	8. Compressive strength.
	D. Technical information for equipment and operational procedures including projected slurry injection rate, grout pressure, method of controlling grout pressure, bulkhead and vent design, and number of stages of grout application.
	E. Experience record for proposed crew, showing minimum of 100 cubic yards of flowable fill placed using proposed or similar equipment and methods.
	F. At least 60 days prior to commencing abandonment activities, submit plan for abandonment, describing proposed grouting sequence, bypass pumping requirements and plugging, if any, and other information pertinent to completion of work.
	1.4 QUALITY ASSURANCE
	A. The Engineer will inspect all materials and work to ensure compliance with the Contract Documents.
	2.1 FLOWABLE FILL
	A. Design Mix Criteria. Provide design of one or more mixes to meet design criteria and conditions for placement. Present information required by Paragraph 1.05.B in mix design report including following:
	1. Cement: ASTM C 150 Type I or II. Volume and weight per cubic yard of fill. Provide minimum cement content of 100 pounds per cubic yard.
	2. Fly ash: ASTM C 618 Class C or F. Volume and weight per cubic yard of fill. Provide minimum Fly ash content of 200 pounds per cubic yard.
	3. Potable water: Volume and weight per cubic yard of fill. Amount of water determined by mix design testing.
	4. Aggregate gradation: 100 percent passing 3/8-inch sieve and not more than 10 percent passing No. 200 sieve. Mix design report shall define pilot gradation based on following sieve sizes 3/8-inch, Nos. 4, 8, 16, 30, 50, 100, and 200. Do not deviate ...
	5. Aggregate source material: Screened or crushed aggregate, pit or bank run fine gravels or sand, or crushed concrete. If crushed concrete is used, add at least 30 percent of natural aggregate to provide workability.
	6. Admixtures: Use admixtures meeting ASTM C 494 and ASTM C 1017 as needed to improve pumpability, to control time of set, and reduce bleeding.
	7. Fluidifier: Use fluidifier meeting ASTM C 937 as necessary to hold solid constituents in suspension. Add shrinkage compensator if necessary.
	8. Performance additive: Use flowable fill performance additive, such as Darafill or approved equal, to control fill properties.
	B. Flowable Fill Requirements
	1. Unconfined compressive strength: minimum 75 psi and maximum 150 psi at 56 days as determined based on an average of three tests for same placement. Present at least three acceptable strength tests for proposed mix design in mix design report.
	2. Placement characteristics: self-leveling.
	3. Shrinkage characteristics: non-shrink.
	4. Water bleeding for fill to be placed by grouting method in sewers: not to exceed 2 percent according to ASTM C 940.
	5. Minimum wet density: 90 pounds per cubic foot.
	2.2 BALLAST
	A. Ballast Material: Natural rock or concrete pieces with minimum size equal to at least 10 times maximum aggregate size of flowable fill and maximum size of 24 inches. Maximum dimension shall not be more than 20 percent of minimum dimension of space ...
	B. Ballast Composition: Free of regulated waste material.
	2.3 PLUGS
	A. Grout Plugs: Cement-based dry-pack grout conforming to ASTM C 1107, Grade B or C.
	B. Manufactured Plug: Commercially available plug or cap specifically designed and manufactured to be used with pipe being abandoned
	3.1 CUTTING AND CAPPING OF MAINS
	A. Do not begin cut, plug, and abandonment operations until replacement utility has been by-passed or constructed and tested, and all service connections have been installed.
	B. Install plug, clamp, and concrete reaction block and make cut as needed.
	C. Main to be abandoned shall not be valved off and shall not be cut or plugged other than as shown on drawings.
	D. After main to be abandoned has been cut and capped, check for other sources feeding abandoned pipeline. If sources are found, notify Construction Manager immediately. Cut and cap abandoned main at point of other feed as directed by Construction Man...
	E. Plug or cap ends or opening in abandoned main in manner approved by Construction Manager. Install concrete around cap and over pipe to ensure its not penetrable by groundwater. Before backfilling of a capped service line is started, the capping mus...
	F. Removed and dispose of surface identifications such as valve boxes. Valve boxes in improved streets, other than shell, may be filled with concrete after removing cap.
	G. Backfill excavations in accordance with Section 31 23 33 – Trenching and Backfilling.
	H. Repair street surfaces in accordance with plans and specifications.
	I. Mark location of abandoned sewer laterals on drawings and provide to Owner.
	3.2 CUTTING AND CAPPING OF SERVICES
	A. Do not begin cut, plug, and abandonment operations until replacement service, if necessary, has been constructed and tested, and all service connections have been installed.
	B. Service lines shall be cut and capped in two locations. The service line shall be cut and capped as close to the main as practical but no more than 5’ from the main unless obstacles exist to prevent the same (pavement, other utilities, etc). Servic...
	C. Before backfilling of a capped service line is started, the capping must be observed by a representative of the Owner.
	D. After service to be abandoned has been cut and capped, check for any other sources feeding abandoned service. When sources are found, notify Construction Manager immediately. Cut and cap abandoned main at point of other feed as directed by Construc...
	E. Plug or cap ends or opening in abandoned service in manner approved by Construction Manager. Install concrete around cap and over pipe to ensure it’s not penetrable by groundwater.
	F. Removed and dispose of surface identifications such as cleanouts or meter boxes. Clean-outs in improved streets, shall be filled with concrete.
	G. Backfill excavations in accordance with Section 31 23 33 – Trenching and Backfilling.
	H. Repair paved surfaces in accordance with the specifications.
	I. Mark location of abandoned service on drawings and provide to Owner.
	3.3 ABANDONMENT OF FORCE MAINS
	A. Do not begin cut, plug and abandonment operations until forcemain is by-passed or replacement force main has been constructed and tested, and all service connections have been installed.
	B. Install plug, clamp, and concrete reaction block and make cut at location shown on drawings.
	C. Main to be abandoned shall not be valved off and shall not be cut or plugged other than as shown on Drawings.
	D. After force main to be abandoned has been cut and plugged, check for other sources feeding abandoned force main. When sources are found, notify Construction Manager immediately. Cut and plug abandoned force main at point of other feed as directed b...
	E. Plug or cap ends or openings in abandoned force main in manner approved by Construction Manager.
	F. Remove and dispose of surface identifications such as valve boxes. Valve boxes in improved streets, other than shell, may be filled with concrete after removing cap.
	G. Backfill excavations in accordance with Section 31 23 33 - Trenching and Backfilling.
	H. Repair street surfaces in accordance with the specificaions.
	3.4 PREPARATION FOR FLOWABLE FILL
	A. Have fill mix design reports and other submittals required accepted by the Construction Manager prior to start of placement. Notify the Construction Manager at least 24 hours in advance of grouting with flowable fill.
	B. Select fill placement equipment and follow procedures with sufficient safety and care to avoid damage to existing underground utilities and structures. Operate equipment at pressure that will not distort or imperil portion of work, new or existing.
	C. Clean sewer lines and video with closed circuit television to identify connections, locate obstructions, and assess condition of pipe. Locate previously unidentified connections, which have not been redirected and reconnected as part of this projec...
	D. Perform demolition work prior to starting fill placement. Clean placement areas of sewers and manholes of debris that may hinder fill placement. Remove excessive amounts of sludge and other substances that may degrade performance of fill. Do not le...
	E. Remove free water prior to starting fill placement.
	3.5 EQUIPMENT FOR FLOWABLE FILL
	A. Mix flowable fill in automated batch plant and deliver it to site in ready-mix trucks. Performance additives may be added at placement site if required by mix design.
	B. Use concrete or grout pumps capable of continuous delivery at planned placement rate.
	3.6 DEMOLITION OF SEWER MANHOLES, PIPELINE STRUCTURES, AND FORCE MAINS PRIOR TO ABANDONMENT
	A. Remove manhole frames and covers and castings from other existing pipeline structures. Deliver castings to nearest maintenance facility for future use. Alternatively, salvaged castings may be used upon approval by the Construction Manager, for cons...
	B. Demolish and remove precast concrete adjustment rings and corner section, or brick and mortar corbel and chimney, or other pipeline structure, to minimum depth of 4 feet below finished grade. Structure may be removed to greater depth, but not deepe...
	C. When adjacent sewer lines are not to be filled, place temporary plugs in each line connecting to manhole, in preparation for filling manhole.
	D. Excavate overburden from force mains to be abandoned at locations indicated on Drawings, conforming to Section 31 23 33 - Trenching and Backfilling. Cut existing force main, when necessary, to provide an end surface perpendicular to axis of pipe an...
	3.7 INSTALLATION OF FLOWABLE FILL
	A. Abandon sewer lines by completely filling sewer line with flowable fill. Abandon manholes and other structures by filling with flowable fill, together with ballast as applicable, within depth of structures left in place.
	B. Place flowable fill to fill volume between manholes. Continuously place flowable fill from manhole to manhole with no intermediate pour points, but not exceeding 500 feet in length.
	C. Have filling operation performed by experienced crews with equipment to monitor density of flowable fill and to control pressure.
	D. Temporarily plug sewer lines which are to remain in operation during pouring/pumping to keep lines free of flowable fill.
	E. Pump flowable fill through bulkheads constructed for placement of two 2-inch PVC pipes or use other suitable construction methods to contain flowable fill in lines to be abandoned. These pipes will act as injection points or vents for placement of ...
	F. Place flowable fill under pressure flow conditions into properly vented open system until flowable fill emerges from vent pipes. Pump flowable fill with sufficient pressure to overcome friction and to fill sewer from downstream end, to discharge at...
	G. Inject flowable fill through replaced ballast using grouting equipment and series of grout pipes discharging at bottom of placement, allowing fill to rise through ballast effectively filling all voids. Alternatively, sequentially place individual p...
	H. Remediate placement of flowable fill which does not fill voids in sewer, in manhole or other structures, or where voids develop due to excessive shrinkage or bleeding of fill, by using pressure grouting either from inside sewer or from surface.
	I. Plug each end of force main being abandoned.
	J. Force main abandonment
	1. Clean inside surface of force main at least 12 inches from ends to achieve firm bond and seal grout plug or manufactured plug to pipe surface. Similarly, clean and prepare exterior pipe surface if manufactured cap is to be used.
	2. When using grout plug, place temporary plug or bulkhead approximately 12 inches inside pipe. Fill pipe end completely with dry-pack grout mixture.
	3. When using manufactured plug or cap, install fitting as recommended by manufacturer’s instructions, to form water tight seal.
	K. Backfill to surface, above pipe or structures left in place, with flowable fill in restricted areas, compacted bank run sand in unrestricted areas to be paved or select fill in unrestricted areas outside of pavement. Place and compact backfill, oth...
	L. Collect and dispose of excess flowable fill material and other debris as directed by the Construction Manager.
	3.8 FIELD QUALITY CONTROL
	A. Provide batch plant tickets for each truck delivery of flowable fill. Note on tickets addition of admixtures at site.
	B. Check flow characteristics and workability of fill as placement proceeds.
	C. Obtain at least three test cylinders for each placement area for determination of 56-day compressive strength and bleeding. Acceptance of placement will be based on average strength of three tests.
	D. Record volume of ballast together with flowable fill placement for same space to demonstrate that voids have been filled.
	3.9 PROTECTION OF PERSONS AND PROPERTY
	A. Provide safe working conditions for employees throughout demolition and removal operations. Observe safety requirements for work below grade.
	B. Maintain safe access to adjacent property and buildings. Do not obstruct roadways, sidewalks or passageways adjacent to work.
	- END OF SECTION -

	09 96 00 - Protective Coatings_v033117
	1.1 THE SUMMARY
	A. The CONTRACTOR shall provide protective coatings, complete and in place, in accordance with the Contract Documents.
	B. Definitions
	1. The term "paint," "coatings," or "finishes" as used herein, shall include surface treatments, emulsions, enamels, paints, epoxy resins, and other protective coatings, excepting galvanizing or anodizing, whether used as a pretreatment, primer, inter...
	2. The term "DFT" means minimum dry film thickness, without any negative tolerance.
	C. The following surfaces shall not be coated:
	1. Concrete, unless required by items on the concrete coating schedule below or the Drawings.
	2. Stainless steel
	3. Machined surfaces
	4. Grease fittings
	5. Glass
	6. Equipment nameplates
	7. Platform gratings, stair treads, door thresholds, and other walk surfaces, unless specifically indicated to be coated.
	8. Platform gratings, stair treads, door thresholds, and other walk surfaces, unless specifically indicated to be coated.
	D. The coating system schedules summarize the surfaces to be coated, the required surface preparation, and the coating systems to be applied.  Coating notes on the Drawings are used to show or extend the limits of coating schedules, to show exceptions...
	E. Where protective coatings are to be performed by a Subcontractor, the Subcontractor shall possess a valid state license as required for performance of the painting and coating WORK called for in this specification and shall provide 5 references whi...
	1.2 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with specifications.
	B. Submittals shall include the following information and be submitted at least 30 Days prior to commencing protective coating WORK:
	1. Materials List:  Eight copies of a coating materials list showing the manufacturer and the product number, keyed to the coating systems herein. The list shall be submitted prior to or at the time of submitting samples.
	2. Manufacturer's Information:  For each coating system to be used, the  following data:
	a. Manufacturer's data sheet for each product proposed, including statements on the suitability of the material for the intended use.
	b. Technical and performance information that demonstrates compliance with the system performance and material requirements.
	c. Paint manufacturer's instructions and recommendations on surface preparation and application.
	d. Colors available for each product (where applicable).
	e. Compatibility of shop and field applied coatings (where applicable).
	f. Material Safety Data Sheet for each product proposed.
	C. Samples
	1. Samples of paint, finishes, and other coating materials shall be submitted on 8-1/2 inch by 11-inch sheet metal.  Each sheet shall be completely coated over its entire surface with one protective coating material, type, and color.
	2. Two sets of color samples to match each color selected by the ENGINEER from the manufacturer's standard color sheets.  If custom mixed colors are indicated, the color samples shall be made using color formulations prepared to match the color sample...
	3. One 5 pound sample of each abrasive proposed to be used for surface preparation for submerged and severe service coating systems.
	D. Experience Requirements of the Field Applicator:
	1. Three references which verify that the coating CONTRACTOR has demonstrated successful application of the specified coating system in the past 3 years. Provide the size (area of coating), time of completion, name, the owner’s address and telephone n...
	2. A written statement from the CONTRACTOR stating that they are qualified and experienced in the application of the specified coating systems. The letter shall state the manufacturer and model number of mixing, heating, and pumping equipment to be us...
	3. A written statement from the manufacturer certifying that the coating CONTRACTOR’s onsite foreman and each applicator performing WORK on the project has been trained and approved to apply the selected coating system.
	4. CONTRACTOR shall provide SSPC QP 1 Certification or the manufacturer’s certification of the applicator for the specified coating system.
	E. Experience Requirements of the Shop Applicator
	1. NACE Coating Inspector Program certification documents for the person responsible for Quality Assurance/Quality Control at the facility. This person will be responsible for submitting inspection reports to the OWNER.
	2. A copy of a typical Quality Assurance/Quality Control inspection report containing items listed in 3.18 of this Specification.
	3. Three references which verify that the shop painting facility has demonstrated successful application of the specified coating systems in the past 3 years. Provide the structure name and size (area of coating), time of completion, the owner’s name,...
	4. The manufacturer shall provide written certification that the shop painting facility’s supervisor and each applicator performing Work on the project have been trained and approved by the manufacturer to apply the selected coating system.
	5. The manufacturer shall state whether or not it has verified that the CONTRACTOR is going to use the proper mixing, coating application, heating, and environmental control equipment for the specified coating products. Only heated plural component eq...
	6. The Shop Coating Applicator shall provide SSPC QP 3 Certification or the coating manufacturer’s certification of the applicator for selected coating system.
	1.3 SPECIAL CORRECTION OF DEFECTS REQUIREMENTS
	A. Inspection:  An inspection may be conducted during the eleventh month following completion of coating WORK.  The CONTRACTOR and a representative of the coating material manufacturer shall attend this inspection.  Defective WORK shall be repaired in...
	2.1 GENERAL
	A. Suitability:  The CONTRACTOR shall use suitable coating materials as recommended by the manufacturer.  Materials shall comply with Volatile Organic Compound (VOC) limits applicable at the Site.
	B. Material Sources:  Where manufacturers and product numbers are listed, it is to show the type and quality of coatings that are required.  If a named product does not comply with VOC limits in effect at the time of Bid opening, that product will not...
	C. Compatibility:  In any coating system only compatible materials from a single manufacturer shall be used in the WORK.  Particular attention shall be directed to compatibility of primers and finish coats.  If necessary, a barrier coat shall be appli...
	D. Containers:  Coating materials shall be sealed in containers that plainly show the designated name, formula or specification number, batch number, color, date of manufacture, and name of manufacturer, all of which shall be plainly legible at the ti...
	E. Colors:  Colors and shades of colors of coatings shall be as indicated or selected by the ENGINEER.  Each coat shall be of a slightly different shade to facilitate inspection of surface coverage of each coat.  Finish colors shall be as selected fro...
	F. Substitute or "Or-Equal" Products
	1. To establish equality, the CONTRACTOR shall furnish satisfactory documentation from the manufacturer of the proposed substitute or "or-equal" product that the material meets the indicated requirements and is equivalent or better in the following pr...
	a. Minimum and maximum recoat times
	b. Minimum and maximum cure time for immersion
	c. Abrasion resistance per ASTM D4060 using CS17 Wheel
	d. Maximum and minimum dry film thickness per coat
	e. Compatibility with other coatings
	f. Suitability for the intended service
	g. Resistance to chemical attack
	h. Temperature limitations during application and in service
	i. Type and quality of recommended undercoats and topcoats
	j. Ease of application
	k. Ease of repairing damaged areas
	l. Stability of colors
	2. Protective coating materials shall be standard products produced by recognized manufacturers who are regularly engaged in production of such materials for essentially identical service conditions.  When requested, the CONTRACTOR shall provide the E...
	3. If a proposed substitution requires changes in the WORK, the CONTRACTOR shall bear such costs involved as part of the WORK.
	2.2 INDUSTRIAL COATING SYSTEMS
	A. System 1 – Not Used
	B. System 2 - Not Used
	C. System 3 – Not Used
	D. System 3 (VOC-Limited) – Not Used
	E. System 4 – Not Used
	F. System 4 (VOC-Limited) – Not Used
	G. System 5 – Not Used
	H. System 5 (VOC-Limited) – Not Used
	I. System 6 – Not Used
	J. System 7 – Not Used
	K. System 8 – Not Used
	L. System 8 (VOC-Limited) – Not Used
	M. System 9 – Not Used
	N. System 9 (VOC-Limited) – Not Used
	O. System 10 – Not Used
	P. System 11 - Not Used
	Q. System 12 – Not Used
	R. System 12 (VOC-Limited) – Not Used
	2.3 SUBMERGED AND SEVERE SERVICE COATING SYSTEMS
	A. System 100 - Amine Cured Epoxy
	1. Material
	2. Application and manufacturers
	PPG- Amercoat 133
	B. System 101 - (Not used)
	C. System 102 – Not Used
	D. System 102 (VOC-Limited) - Polyamide Epoxy
	1. Materials
	2. Application and manufacturers
	Total System DFT
	Devoe Bar-Rust 233H

	E. System 103 - Not Used
	F. System 104 - Not Used
	G. System 105 – Not Used
	H. System 105 (VOC-Limited) – Not Used
	I. System 106 - Fusion Bonded Epoxy
	1. Material
	2. Application in accordance with AWWA C213 and the following:
	J. System 107 – Not Used
	K. System 108 – Not Used
	L. System 109 – Not Used
	M. System 110 - Not Used
	N. System 111 – Not Used
	2.4 SPECIAL COATING SYSTEMS
	A. System 200 - PVC Tape:  Prior to wrapping the pipe with PVC tape, the pipe and fittings first shall be primed using a primer recommended by the PVC tape manufacturer.  After being primed, the pipe shall be wrapped with a 20-mil adhesive PVC tape, h...
	B. System 201 - Rich Portland Cement Mortar: Rich portland cement mortar coating shall have a minimum thickness of 1/8-inch, followed by enclosure in an 8-mil thick polyethylene sheet with all joints and edges lapped and sealed with tape.
	C. System 202 - (Not used)
	D. System 203 Not Used
	E. System 204 – Not Used
	F. System 205 - Polyethylene Encasement: Application of polyethylene encasement shall be in accordance with ANSI/AWWA C105 using Method C.
	G. System 206 - Cement Mortar Coating: A 1-1/2-inch minimum thickness mortar coating reinforced with 3/4-inch galvanized welded wire fabric shall be provided.  The cement mortar shall contain no less than one part Type V cement to 3 parts sand.  The c...
	H. System 207 - Not Used
	I. System 208 – Not Used
	J. System 209 - Not Used
	K. System 210 – Not Used
	3.1 MANUFACTURER'S SERVICES
	A. The CONTRACTOR shall require the protective coating manufacturer to furnish a qualified technical representative to visit the Site for technical support as may be necessary to resolve field problems.
	3.2 WORKMANSHIP
	A. Skilled craftsmen and experienced supervision shall be used on coating WORK.
	B. Coating shall be done in a workmanlike manner so as to produce an even film of uniform thickness.  Edges, corners, crevices, and joints shall receive special attention to insure thorough surface preparation.  The finished surfaces shall be free fro...
	C. Damage to other surfaces resulting from the WORK shall be cleaned, repaired, and refinished to original condition.
	3.3 STORAGE, MIXING, AND THINNING OF MATERIALS
	A. Manufacturer's Recommendations:  Unless otherwise indicated, the coating manufacturer's printed recommendations and instructions for thinning, mixing, handling, applying, and protecting its coating materials, for preparation of surfaces for coating...
	B. Coating materials shall be used within the manufacturer's recommended shelf life.
	C. Storage and Mixing:  Coating materials shall be stored under the conditions recommended by the Product Data Sheets, and shall be thoroughly stirred, strained, and kept at a uniform consistency during application.  Coatings from different manufactur...
	3.4 PREPARATION FOR COATING
	A. General:  Surfaces to receive protective coatings shall be prepared as indicated prior to application of coatings.  The CONTRACTOR shall examine surfaces to be coated and shall correct surface defects before application of any coating material.  Ma...
	B. Protection of Surfaces Not to be Coated:  Surfaces that are not to receive protective coatings shall be protected during surface preparation, cleaning, and coating operations.
	C. Hardware, lighting fixtures, switch plates, machined surfaces, couplings, shafts, bearings, nameplates on machinery, and other surfaces not to be painted shall be removed, masked, or otherwise protected.  Drop cloths shall be provided to prevent co...
	D. Care shall be exercised not to damage adjacent WORK during blasting operations.  Spraying shall be conducted under carefully controlled conditions.  The CONTRACTOR shall be fully responsible for and shall promptly repair any and all damage to adjac...
	E. Protection of Painted Surfaces:  Cleaning and coating shall be coordinated so that dust and other contaminants from the preparation process will not fall on wet, newly-coated surfaces.
	3.5 ENVIRONMENTAL REQUIREMENTS
	A. No coating work shall be performed under the following conditions:
	1. Surface or ambient temperatures exceed the manufacturer’s recommended maximum or minimum allowable.
	2. Dust or smoke laden atmosphere.
	3. Damp or humid conditions, where the relative humidity is above the manufacturer’s maximum allowable.
	4. Substrate and ambient temperatures are less than 5 F above the dew point and are decreasing.  Dew point shall be measured by use of an instrument such as a Sling Psychrometer in conjunction with U.S. Department of Commerce, Weather Bureau psychrome...
	5. Ambient temperature that is expected to drop below 50 F or less than 5 F above the dew point within 8 hours after application of coating.
	3.6 SURFACE PREPARATION STANDARDS
	A. The following referenced surface preparation specifications of the Steel Structures Painting Council shall form a part of this specification:
	1. Solvent Cleaning (SSPC SP 1):  Removal of oil, grease, soil, salts, and other soluble contaminants by cleaning with solvent, vapor, alkali, emulsion, or steam.
	2. Hand Tool Cleaning (SSPC SP 2):  Removal of loose rust, loose mill scale, loose paint, and other loose detrimental foreign matter, by hand chipping, scraping, sanding, and wire brushing.
	3. Power Tool Cleaning (SSPC SP 3):  Removal of loose rust, loose mill scale, loose paint, and other loose detrimental foreign matter, by power tool chipping, descaling, sanding, wire brushing, and grinding.
	4. White Metal Blast Cleaning (SSPC SP 5/NACE 1):  Removal of all visible rust, oil, grease, soil, dust, mill scale, paint, oxides, corrosion products and foreign matter by blast cleaning.
	5. Commercial Blast Cleaning (SSPC SP 6/NACE 3):  Removal of all visible oil, grease, soil, dust, mill scale, rust, paint, oxides, corrosion products, and other foreign matter, except that staining shall be limited to no more than 33 percent of each s...
	6. Brush-Off Blast Cleaning (SSPC SP 7/NACE 4):  Removal of all visible oil, grease, soil, dust, loose mill scale, loose rust, and loose paint.
	7. Near-White Blast Cleaning (SSPC SP 10/NACE 2):  Removal of all visible oil, grease, soil, dust, mill scale, rust, paint, oxides, corrosion products, and other foreign matter, except that staining shall be limited to no more than 5 percent of each s...
	8.  Power Tool Cleaning to Bare Metal (SSPC 11) When viewed without magnification, the surface shall be free of all visible oil, grease, dirt, dust, mill scale, rust, paint, oxides, corrosion products, and other foreign matter. Slight residues of rust...
	9. Surface Preparation of Concrete (SSPC-SP 13/NACE 6):  Removal of protrusions, laitance and efflorescence, existing coatings, form-release agents, and surface contamination by detergent or steam cleaning, abrasive blasting, water jetting, or impact ...
	3.7 FERROUS METAL SURFACE PREPARATION (UNGALVANIZED)
	A. The minimum abrasive blasting surface preparation shall be as indicated in the coating system schedules included at the end of this Section.  Where there is a conflict between these requirements and the coating manufacturer's printed recommendation...
	B. The Shop Painting Facility shall use a minimum blast material mixture of 75% grit and 25% shot material to achieve the proper surface profile.
	C. The Field Coating Applicator shall abrasive blast the shop coated surfaces per SSPC SP 7/NACE 4. The previously shop-painted surfaces shall be abraded prior to the application of the final coats. Special attention shall be given to uncoated steel w...
	D. Grease, oil, and welding fluxes shall be removed by wiping with MEK or naphtha cleaning or with trisodium phosphate detergent per SSPC SP 1.
	E. All sharp edges shall be rounded or chamfered and all burrs, rust, scale, welding slag, and spatter shall be removed and the surface prepared by SSPC SP 2 hand tool cleaning, and SSPC SP 3 power tool cleaning.
	F. The Contractor shall test the surfaces for soluble salts with the use of Chlor*Test as manufactured by Chlor*Rid International or approved equivalent. Any blasted surfaces shall be tested and shall have a maximum concentration of 5 micrograms per s...
	G. If the soluble salt test indicates chloride concentrations greater than those outlined in these Specifications, the Contractor shall use Chlor*Rid, as manufactured by Chlor*Rid International, in the water source during Water Cleaning to remove the ...
	H. The type and size of abrasive shall be selected to produce a surface profile that meets the coating manufacturer's recommendation for the particular coating and service conditions.Abrasive shall not be reused unless an automated blasting system is ...
	I. The CONTRACTOR shall comply with the applicable federal, state, and local air pollution control regulations for blast cleaning.
	J. Compressed air for air blast cleaning shall be supplied at adequate pressure from well-maintained compressors equipped with oil and moisture separators that remove at least 95 percent of the contaminants.
	K. Surfaces shall be cleaned of dust and residual particles of the cleaning operation by dry air blast cleaning, vacuuming, or another approved method prior to painting.
	L. Enclosed areas and other areas where dust settling is a problem shall be vacuum-cleaned and wiped with a tack cloth.
	M. Damaged or defective coating shall be removed by the blast cleaning to meet the clean surface requirements before recoating.
	N. If the required abrasive blast cleaning will damage adjacent WORK, the area to be cleaned is less than 100 square feet, and the coated surface will not be submerged in service, then SSPC SP 2 or SSPC SP 3 may be used.
	O. Shop-applied coatings of unknown composition shall be completely removed before the indicated coatings are applied.  Valves, castings, ductile or cast iron pipe, and fabricated pipe or equipment shall be examined for the presence of shop-applied te...
	P. Shop primed equipment shall be solvent-cleaned in the field before finish coats are applied.
	3.8 SHOP COATING REQUIREMENTS
	A. Unless otherwise indicated, items of equipment or parts of equipment which are not submerged in service shall be shop-primed and then finish-coated in the field after installation with the indicated or selected color.  The methods, materials, appli...
	B. Items of equipment or parts and surfaces of equipment which are submerged or inside an enclosed hydraulic structure when in service, with the exception of pumps and valves, shall have surface preparation and coating performed in the field.
	C. Shop primed surfaces which are to be incorporated in the work shall be prepared in the field by cleaning all surfaces as necessary in accordance with SSPC SP 1 and SP 2.  Damaged shop coating shall be cleaned in accordance with SSPC SP 3, Power Too...
	D. For every 500 square feet, or less, of steel surface blasted, the surface profile shall be tested with the use of Press-o-Film as manufactured by Testex, or other RP0287 approved equal, at locations to be determined by the Inspector. The replica ta...
	E. The interior surfaces of steel water reservoirs, except for Paragraph A surfaces, shall have surface preparation and coating WORK performed in the field.
	F. For certain pieces of equipment it may be undesirable or impractical to apply finish coatings in the field.  Such equipment may include engine generator sets, equipment such as electrical control panels, switchgear or main control boards, submerged...
	G. For certain small pieces of equipment the manufacturer may have a standard coating system that is suitable for the intended service conditions.  In such cases, the final determination of suitability will be made during review of the Shop Drawing su...
	H. Shop-painted surfaces shall be protected during shipment and handling by suitable provisions including padding, blocking, and the use of canvas or nylon slings.  Primed surfaces shall not be exposed to the weather for more than 2 months before bein...
	I. Damage to shop-applied coatings shall be repaired in accordance with this Section and the coating manufacturer's printed instructions.
	J. The CONTRACTOR shall make certain that the shop primers and field topcoats are compatible and meet the requirements of this Section.  Copies of applicable coating manufacturer's data sheets shall be submitted with equipment Shop Drawings.
	3.9 APPLICATION OF COATINGS
	A. The application of protective coatings to steel substrates shall be in accordance with SSPC PA1 - Paint Application Specification No. 1.
	B. Cleaned surfaces and each coat shall be inspected prior to applying each succeeding coat.  The CONTRACTOR shall schedule such inspection with the ENGINEER in advance.
	C. Blast cleaned ferrous metal surfaces shall be painted before any rusting or other deterioration of the surface occurs.  Blast cleaning shall be limited to only those surfaces that can be coated in the same day.
	D. Coatings shall be applied in accordance with the manufacturer's instructions and recommendations and this Section, whichever has the most stringent requirements.
	E. Special attention shall be given to edges, angles, weld seams, flanges, nuts and bolts, and other places where insufficient film thicknesses are likely to be present.  CONTRACTOR shall use an independent stripe coat per SSPC PA Guide 11 for these a...
	F. Special attention shall be given to materials that will be joined so closely that proper surface preparation and application are not possible.  Such contact surfaces shall be coated prior to assembly or installation.
	G. Finish coats, including touch-up and damage repair coats shall be applied in a manner that will present a uniform texture and color matched appearance.
	H. Coatings shall not be applied under the following conditions:
	1. Temperatures exceeding the manufacturer's recommended maximum and minimum allowable.
	2. Concrete surfaces will be in direct sunlight during application or within 3 hours after application.
	3. Dust or smoke laden atmosphere.
	4. Damp or humid weather.
	5. Substrate or air temperature is less than 5 degrees F above the dew point.
	6. Air temperature is expected to drop below 40 degrees F or less than 5 degrees F above the dew point within 8 hours after application of coating.
	7. Wind conditions are not calm.
	I. Dew point shall be determined by use of a sling psychrometer in conjunction with U.S. Dept. of Commerce, Weather Bureau psychometric tables.
	J. Unburied steel piping shall be abrasive blast cleaned and primed before installation.
	K. Finish coats shall be applied after concrete, masonry, and equipment installation is complete, and the working areas are clean and dust free.
	3.10 CURING OF COATINGS
	A. The CONTRACTOR shall maintain curing conditions in accordance with the conditions recommended by the coating material manufacturer or by this Section, whichever is the most stringent, prior to placing the completed coating system into service.
	B. In the case of enclosed areas, forced air ventilation, using heated air if necessary, may be required until the coatings have fully cured.
	3.11 IDENTIFICATION OF PIPING
	A. Identification of piping shall be in accordance with Section 43 10 51 - Piping Identification.
	B. Every valve or connection, where it may be possible for a worker to be exposed to a hazardous substance, shall be labeled per  OSHA Occupational Safety and Health Standards 29CFR1910.1200.
	3.12 SHOP AND FIELD INSPECTION AND TESTING
	A. General:  The CONTRACTOR shall give the ENGINEER a minimum of 3 Days advance notice of the start of any field surface preparation or coating application, and a minimum of 7 Days advance notice of the start of any surface preparation activity in the...
	B. Such WORK shall be performed only in the presence of the ENGINEER, unless the ENGINEER has granted prior approval to perform such WORK in its absence.
	C. Inspection by the ENGINEER, or the waiver of inspection of any particular portion of the WORK, shall not relieve the CONTRACTOR of its responsibility to perform the WORK in accordance with these Specifications.
	D. Scaffolding shall be erected and moved to locations where requested by the ENGINEER to facilitate inspection.  Additional illumination shall be furnished on areas to be inspected.
	E. Inspection Devices:  The CONTRACTOR shall furnish inspection devices in good working condition for the detection of holidays and measurement of dry film thicknesses of coatings.  Dry-film thickness gauges shall be made available for the ENGINEER's ...
	F. Holiday Testing:  The CONTRACTOR shall test for continuity all coated ferrous surfaces inside a steel reservoir, other surfaces that will be submerged in water or other liquids, surfaces that are enclosed in a vapor space in such structures, and su...
	1. Coatings with thickness exceeding 20-mils total DFT:  Pulse-type holiday detector such as Tinker & Rasor Model AP-W, D.E. Stearns Co. Model 14/20, or equal shall be used.  The unit shall be adjusted to operate at the voltage required to cause a spa...
	2. Coatings with thickness of 20-mils or less total DFT:  Tinker & Rasor Model M1 non-destructive type holiday detector, K-D Bird Dog, or equal shall be used.  The unit shall operate at less than 75 volts.  For thicknesses between 10- and 20-mils, a n...
	G. Film Thickness Testing:  On ferrous metals, the dry film coating thickness shall be measured in accordance with the SSPC Paint Application Specification No. 2 using a magnetic type dry film thickness gauge such as Mikrotest Model FM, Elcometer Mode...
	H. Surface Preparation:   Confirm proper surface profile with Testex Press-O-Film replica tape in accordance with NACE RP0287-02.
	3.13 Coating System Schedule, Ferrous Metal - Not Galvanized
	3.14 COATING SYSTEM SCHEDULE, NON-FERROUS METAL, PLASTIC, FIBER GLASS
	A. Where isolated non-ferrous parts are associated with equipment or piping, the CONTRACTOR shall use the coating system for the adjacent connected surfaces.  Do not coat handrails, gratings, frames or hatches.  Only primers recommended by the coating...
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	SECTION 09 96 02 – CORROSION BARRIER SYSTEM
	1.1 WORK INCLUDED
	A. Furnish all labor, surface preparation and coating material, tools, rigging, harness, lighting, ventilation, gas monitor and other related items of equipment and materials necessary to clean, prepare, cure, coat and cleanup a complete corrosion bar...
	B. The work includes the application of the approved corrosion barrier system on the interior surface of existing and/or new wet wells, manholes and valve pits. These areas are located within confined space areas.  All workers must be confined space c...
	C. Clean, prepare, and coat all surfaces in strict accordance with the manufacturer’s published recommendations and specifications.
	D. Perform all work by the use of skilled work persons in a safe and productive manner using equipment and procedures consistent with good coating practices.
	1.2 RELATED SECTIONS
	1. PBCWUD Approved Materials List (Current Addtion)
	2. Section 09 96 00 - Protective Coatings
	3. Section 01 33 00 - Contractor Submittals.
	1.3 COATING SYSTEMS
	A. For existing terminal manholes (last manhole before the lift station wet well), existing wet wells, and new valve vaults, use one of the following approved corrosion barrier systems:
	1. Mortar/Epoxy Corrosion Barrier System (Mainstay System)
	2. Calcium Aluminate Cementitious Corrosion Barrier System (SewperCoat, Strong Seal, and REFRATTA HAC 100)
	B. For new precast wet wells and new manholes, use the following approved corrosion barrier system:
	1. Thermo-Plastic Protective Cast-In Liner System (Agru SURE-GRIP)
	1.4 GENERAL REQUIREMENTS
	A.  For installation of systems listed on the applicable approved material list indicate by circling the appropriate name of the manufacturer on the material list.
	B. Prior to preconstruction meeting submit a certification stating the applicator is:
	1. Currently approved by the Manufacturer of the specified products.
	2. Licensed and qualified in the application of the specified products
	1.5 QUALITY ASSURANCE
	A. Preconstruction meeting: A preconstruction meeting shall be held prior to start of any application of restoration and corrosion barrier system.  During the meeting, the process of preparation, application, curing, field inspection and coordination ...
	B. The approved specified products shall be applied in accordance with the Manufacturer’s recommendations unless noted otherwise in this specification.
	C. Material delivered to the site shall be in manufacturer’s original, unopened containers and packaging, with label clearly identifying product name and Manufacturer, batch and lot number, and expiration date as applicable.  The material shall be pro...
	D. The liner manufacturer shall warrant the corrosion barrier system for five (5) years from the time of:
	1. First permanent service activation discharging wastewater into the new structure, or;
	2. Final payment to the CONTRACTOR by the OWNER.
	The liner manufacturer shall warrant the corrosion barrier system for all labor and materials cost necessary to repair or replace the failed application, including related work (permits, bypass piping, pumps, flow monitoring, restoration, and record i...
	1.6 ENVIRONMENTAL CONDITIONS
	A. Do not apply materials under the following conditions:
	1. Temperature exceeding the manufacturer’s recommended maximum or minimum allowable.
	2. Overflowing water condition.
	2.1 MANUFACTURER REQUIREMENTS
	A. Manufacturer must be listed on the OWNER’s approved materials list.
	B. Material must be from a single manufacturer.
	2.2 MORTAR/EPOXY CORROSION BARRIER SYSTEM
	A. Hydraulic Cement Mortar: Fast setting mortar used to stop leaks through cracks and holes.
	1. Composition: Blend of hydraulic cements and fillers
	2. Compressive strength: ASTM C109
	a. 1 day 2,400 psi
	b. 28 days 5,500 psi
	3. Tensile Strength, ASTM C190
	a. 7 days 290 psi
	b. 28 days 575 psi
	4. Working Time: 45 - 90 seconds at 77 degrees  F
	5. Color: Dark Grey
	B. Restoration Mortar:  Low shrinkage, high strength, polymer modified, sprayable microsilica mortar.
	1. Composition: Blend of cements, microsilica, thermo-plastic fibers, densifiers, polymer admixtures, and modifiers not to contain calcium aluminate cements or aggregates.
	2. Compressive strength:  ASTM C109
	a. 2 days 3,875 psi
	b. 7 days 4,550 psi
	c. 14 days 5,640 psi
	d. 28 days 6,190 psi
	3. Flexural strength:  ASTM C78
	a. 7 days 825 psi
	b. 28 days 985 psi
	4. Tensile strength:  ASTM C190
	a. 7 days 290 psi
	b. 28 days 575 psi
	5. Shrinkage:  ASTM C157 modified
	a. 28 days - 0.04 percent
	6. Uniaxial tensile bond strength:  ACI 503R, Appendix A:
	a. 28 days - greater than 500 psi
	7. Color:  Dark Gray
	C. Corrosion Barrier Topcoat
	1. Composition: 100 percent solids, modified epoxy sprayable coating
	2. Thickness: min. of 100 mils in one (1) or two (2) coats (dry film thickness)
	3. Number of components:  wo (2)
	4. Finish: Gloss
	5. Color: White or Gray
	D. Water: Water shall be potable and clean.
	E. Manufacturer:
	Madewell Products Corporation
	7561 Industrial Court
	Alpharetta, GA  30004
	(770)-475-8199
	(770)-475-8167 Fax
	Or approved equal.
	2.3 CALCIUM ALUMINATE CEMENTITIOUS CORROSION BARRIER SYSTEM
	A. Material furnished under this specification shall be a prepackaged mortar mix, including all cement, aggregates, and any required additives.  It is the intent of this specification that the CONTRACTOR only be required to add the proper amount of po...
	B. The chemical composition of the cement portion as well as the aggregates of the mortar mix shall be as follows:
	C. The design properties of the mortar mix shall be as follows:
	D. The mortar mix shall be on the OWNER’s Approved Material List.
	E. Mortar mix must have at least five (5) years of successful performance in similar applications and be supplied by an ISO 9002 certified manufacturer.  Manufacturer’s ISO 9002 certificate shall be submitted to ENGINEER and OWNER.
	F. In addition, the mortar mix shall be designed to withstand long-term exposure to a bacterially corrosive hydrogen sulfide environment that may be expected to produce a pH of one (1) on normal Portland cement concrete or typical brick and mortar sur...
	G. Water used in mixing shall be fresh, clean, potable water, free from injurious amounts of oil, acid, alkali, vegetable, sewage and/or organic matter.  Water shall be considered as weighing 8.33 pounds per gallon.
	H. Mortar mix shall be stored with adequate provisions for the prevention of absorption of moisture.  It shall be stored in a manner that will permit easy access for inspection and identification of each shipment.
	I. Manufacturers:
	1. Kerneos, Inc.
	2. Madewell Corp.
	3. Strong Seal
	4. Global Materials Company
	2.4 THERMO-PLASTIC PROTECTIVE CAST-IN LINER SYSTEM
	A. Thermoplastic liner to be polypropylene, random copolymer (PP-R) concrete protective liner in the pre-cast wet wells.
	B. Physical Properties
	1. The concrete protective liner shall be free of pores, pinholes, voids and foreign bodies.  All anchoring studs and/or vertical and horizontal flanges shall be manufactured during the injection/extrusion process in one piece with the sheet.  No weld...
	C. Liner Design
	1. The lining system shall be designed to be repaired or modified at anytime during the design life of the system.
	2. Studded PP-R liner sheets shall have a minimum design thickness of two (2) mm (.079 Inches) and have a minimum of 39 wedge shaped anchoring studs per square foot of liner.  Minimum stud height shall be no less than nine (9) mm (.39 inches) with a m...
	3. Ribbed PP-R liner sections shall have a minimum thickness of eight (8) mm (0.3”) and consist of three (3) or more segments of equal height and radial length that when welded together will form a section which corresponds to the inside diameter of t...
	4. If the application or conditions warrant, the Thermoplastic Liner System may be substituted upon approval of the ENGINEER and the OWNER.
	3.1 INSTALLATION OF MORTAR/EPOXY LINER CORROSION BARRIER SYSTEM
	A. Examination
	1. Inspect surfaces to receive restoration and corrosion barrier system for leaks, deteriorated concrete, cracks and voids.  Notify the ENGINEER and the PBCWUD Construction Coordinator in writing if surfaces do not meet the minimum conditions as set b...
	2. Give the PBCWUD Construction Coordinator a minimum of two (2) days advance notice of completion of surface preparation and start of application.  If the application required a wastewater service shut-down, a minimum 10-day notice is required in ord...
	3. Before application of each material, surfaces to be sprayed or coated will be inspected by the ENGINEER and by the PBCWUD Construction Coordinator.  Correct defects or deficiencies before application of subsequent material.
	4. Inspection or the waiver of inspection by the PBCWUD Construction Coordinator and /or the ENGINEER of any portion of the work shall not relieve the CONTRACTOR of responsibility to perform the work as specified.
	B. Surface Preparation
	1. Coordinate with the PBCWUD’s Construction Coordinator any wastewater service shut-downs, invert plugging, temporary wastewater pumping arrangements and by-passing of existing facilities.
	2. Place covers over inverts to isolate the structure receiving the surface restoration.
	3. Place masking tape to protect equipment not intended for spraying/coating.
	4. Prepare surfaces in accordance with manufacturer’s instructions.
	5. Cleaning:  Clean surfaces by water (minimum 3500 psi) or abrasive blasting, or hand or power tools as required to remove all previously applied coatings, unsound concrete, contaminants, dirt, debris, and deteriorated reinforcing steel, laitance, ef...
	6. Rehabilitation of existing structures only:
	a. Inspect cleaned surfaces to identify and mark corroded reinforcing steel, and to locate cracks, leaks, and joints.
	b. Replace or treat corroded reinforcing steel, repair cracks and leaks, and treat joints in accordance with manufacturer’s instructions and as approved by the ENGINEER.
	c. Refer to ICRI Technical Guideline No. 03730 - Surface Preparation Guidelines for the Repair of Deteriorated Concrete Resulting from Reinforcing Steel Corrosion.
	d. Apply approved epoxy putty promptly after cleaning reinforcing steel to protect the steel from contamination and re-rusting.
	e. Hydrostatic Leak Correction
	1) Stop visible hydrostatic leaks by application of hydraulic cement mortar, after completion of surface preparation.
	a) Mix only 1 to 2 pounds of mortar at a time.
	b) Add water to form a viscous mass with consistency of modeling clay.
	c) Apply by hand or trowel.
	d) Press mixed material firmly into place, starting at top of leak and working downward.
	2) Inject flowing leaks using a suitable polymer gel or foam.  Be sure to remove any excess or spilled material and clean/saturate the concrete surface with water prior to application of the restoration mortar.
	7. Prepare surfaces to have a minimum profile of 1/16-inch, with aggregate exposed, then remove the water and any loose material.
	8. Inspect surfaces for soundness.
	9. Saturate all surfaces thoroughly with clean water.
	10. Apply mortar as soon as water sheen is no longer visible (saturated surface dry).
	C. Application of Restoration Mortar
	1. Apply restoration mortar in accordance with manufacturer’s instructions, no more than 24 hours after surface preparation.
	2. Apply by one (1) of the following methods:
	a. Low pressure, low volume spray equipment.
	b. Wet mix shotcrete equipment.
	3. Apply uniformly to substrate
	4. Do not trap air in corners, behind exposed reinforcing steel, or between lifts.
	5. Mortar Thickness:  Apply in layers of a minimum thickness of ½ inches and no more than four (4) inches above peaks of existing profile after surface preparation.  If material sags or slumps, remove it and replace with new material.
	6. Finishing:  Finish surface with wood float, sponge float, broom, or brush to produce a textured surface to apply corrosion barrier topcoat.
	7. Remove excess material and overspray promptly.
	8. Hot Weather Application:
	a. Follow manufacturer’s instructions to reduce evaporation rate of surface moisture until topcoat can be applied.
	b. If applying mortar under conditions such as high temperatures of mortar, substrate, or air; high winds; and low humidity; alone or in combination; rapid evaporation of surface moisture can occur and cause plastic shrinkage cracking.  Apply approved...
	c. If conditions prevent application of epoxy topcoat or primer, refer to ACI 305R-91, Figure 2.1.5 to estimate the evaporation rate of surface moisture from the mortar, based on temperatures, relative humidity, and wind velocity.  Cover with plastic ...
	9. Cold Weather Application:
	a. Follow manufacturer’s instructions for minimum application temperature and minimum number of days to protect from freezing
	D. Application of Corrosion Barrier Topcoat
	1. Provide mixing and application equipment designed for mixing and spraying epoxy coating.
	2. Apply corrosion barrier topcoat epoxy to all prepared surfaces in accordance with manufacturer’s instructions.
	3. Apply topcoat as soon as possible after finishing of restoration mortar.
	4. Do not allow surface contamination to the finished restoration mortar before application of topcoat.
	5. Topcoat Thickness:  Spray apply a minimum thickness of 100 mils DFT.
	E. Curing of Corrosion Barrier Topcoat:
	1. Foot Traffic:  Allow a minimum cure time of 24 hours at 70 degrees F.
	2. Chemical Service:  Allow a minimum cure time of 6 hours at 70 degrees F.
	3. Curing Conditions:
	a. Continue to protect system from freezing throughout protection periods specified for cold weather application after application of corrosion barrier topcoat.
	b. Shelter system from direct impingement of water until 1 to 3 hours after application of topcoat, depending on substrate temperatures, after which cure sufficiently to be undamaged by water impingement or immersion at ordinary velocities.
	c. Sanitary Sewer Systems:  It may be necessary to plug services or main lines temporarily in order to achieve these environmental conditions.
	4. Immersion Service:  Reach a tack-free condition before being immersed.
	5. Remove any loose debris, plugs, covers and masking prior to inspection.
	F. Field Quality Control:
	1. The CONTRACTOR shall hire an independent testing laboratory to perform and certify check the application for minimum thickness of coatings (minimum ½-inches of restoration mortar, minimum 100 mils MDFT of epoxy topcoat).  The test for the topcoat s...
	a. Perform minimum one (1) set of tests for every manhole, and minimum of three (3) 100 square foot areas shall be randomly selected and measured for every wet well.
	2. If the dry film thickness for any 100 square foot area is not in compliance with the average of 100 mils MDFT, then each 100 square foot area shall be tested.  Check the application for holidays using recognized testing procedures and equipment, su...
	3. Coated Surfaces will be rejected by the OWNER if they fail:
	a. To meet the MDFT requirements, or;
	b. To stop inflow, infiltration, exfiltration, or;
	c. To restore the structural integrity of the reconstructed structure (if applicable), or;
	d. To pass the OWNER’s inspections and testing.
	4. Rejected Coated Surfaces:  Coated and rejected areas must be identified and marked.  To repair and recoat: sand or grind down to substrate, clean, spray with approved primer/ sealer, and recoat with specified corrosion barrier topcoat.  Re-inspecti...
	5. The certified laboratory performing the testing shall issue a written statement to the OWNER confirming the compliance of each structure.
	6. The OWNER may require that additional testing of the liner be performed at the manufacturer’s expense any time during the five-year warranty period.  Any deficiencies in performance shall be corrected without delay by the manufacturer’s CONTRACTOR ...
	3.2 INSTALLATION OF CALCIUM ALUMINATE CEMENTITIOUS CORROSION BARRIER                SYSTEM
	A. Surface Preparation
	1. To ensure sufficient bond, all sub-surfaces shall be cleaned and prepared to a degree of roughness designated as CSP 3 by the International Concrete Repair Institute (ICRI) Guideline No. 03732 – Selecting and Specifying Concrete Surface Preparation...
	2. Ensure all sub-surfaces are clean and free of laitance or loose material.
	3. All surfaces to be lined shall be saturated with water just prior to lining materials application.  If saturation does not occur naturally, it can be accomplished by presoaking all sub-surfaces for a minimum of 24 hours immediately prior to the app...
	B. Application of Materials
	1. Mortar mix shall not be applied to a frozen surface or to a surface that may freeze within 24 hours of application.  Frozen conditions shall be defined as ambient temperatures of 32 degrees Fahrenheit or below.
	2. Sequence of application may be from bottom to top or vice versa if rebound is properly removed.
	3. Application shall be from an angle as nearly perpendicular to the surface as practicable, with the nozzle held at least one (1) foot from the working sub-surface (except in confined control).  If the flow of material at the nozzle is not uniform an...
	4. Application shall be suspended if:
	a. Air velocity separates the cement from the aggregate at the nozzle.
	b. Ambient temperature approaches freezing and the newly placed mortar mix cannot be protected and insulate.
	5. The time interval between successive layers of material application must be sufficient to allow “tackiness” to develop but not final set.  If final set does occur, this surface shall be prepared in accordance with Section 3.2.A of this document in ...
	6. Construction joints within a manhole shall be avoided.  In the event a construction joint is necessary and approved by the ENGINEER, it shall be sloped off to a thin, clean, regular edge, at a 45-degree angle.  Prior to placement of the adjoining m...
	7. Nozzleman shall bring the material to an even plane and to well formed corners.
	8. Manhole chimneys constructed with bricks or precast concrete rings shall be completely lined with the mortar mix but not overlap the bottom inside edge of the manhole frame.  After the body coat has been placed, the surface shall be trued with a th...
	9. For manhole applications, the minimum thickness of the mortar mix shall be a ½-inch cover over all surfaces.  For other larger structures (lift stations, wet wells, treatment plant structures, etc.), the minimum thickness of the mortar mix shall be...
	C. Curing
	1. If the material has been applied and furnished in accordance to the Technical Specifications, and it has been determined that the environment is not moist enough for natural curing, the CONTRACTOR will be required to apply a curing compound to all ...
	2. Moist curing may also be used in lieu of curing compound.  If moist curing is selected, it should be implemented just after the notice of uniform heat generation of the installed lining.  Moist curing can consist of the use of soaker hoses, water s...
	D. Quality Control:
	1. The installation of the Calcium Aluminate Rehabilitation System into existing structures shall be performed in accordance with the manufacture’s recommendation unless noted otherwise in this specification.  Only personnel certified by the manufactu...
	2. All work shall be supervised and performed by confined space trained and certified personnel.  All work shall conform to OSHA safety requirements.
	3. Contractor shall demonstrate to inspector with a depth gauge at the time of application that the liner thickness meets contract requirements.
	4. The cementitious liner shall be tested for cracks, voids, pinholes and delamination, the presence of each shall create a reason to reject the work.
	5. If work is rejected by the owner the contractor will at no cost to the OWNER, correct all work to the satification of the owner or the CONTRACTOR may be required to hire an independent material-testing firm to perform appropriate testing and certif...
	3.3 INSTALLATION OF THERMO-PLASTIC PROTECTIVE CAST-IN LINER SYSTEM
	A. Installation/Quality Control
	1. The installation of the Thermo-plastic concrete protective liner into precast wet wells and manholes shall be accomplished only by a precast concrete manufacturer certified by the liner manufacturer with a minimum of five (5) years of manufacturing...
	2. Placement of the liner on forms shall conform to the liner manufacturer’s written instructions and shall conform to the approved shop drawings and standard details.  All shop and field welding shall be performed only by thermo-plastic extrusion wel...
	3. Approved sealing gasket, cast-in flexible connection sleeves, cast-in conduit connectors, waterstops, manhole adjusting rings, and access covers shall be installed in accordance with the manufacturer’s specifications, approved shop drawings and sta...
	4. The precaster shall insure proper quality control procedures in handling of completed structures during loading, transport, and unloading.  All structures shall be inspected by the OWNER’s Construction Coordinator prior to installation.  Any cracks...
	5. The on-site CONTRACTOR shall exercise utmost care while handling and installing the approved structures.  Structures with any visible damage will not be accepted.  The structures shall be installed in accordance with the precaster’s specifications,...
	6. At no cost to the OWNER, the CONTRACTOR shall hire an independent material testing firm to perform appropriate testing and certify that the liner is free of holidays using recognized testing procedures and equipment, such as high voltage holiday de...
	7. The liner manufacturer and the structure manufacturer shall warrant the lined structure for minimum five (5) years from the time of: Acceptance of bill of sale by the OWNER or final payment to the CONTRACTOR by the OWNER. The warranty shall cover a...
	8. The structure manufacturer’s warranty shall be accountable for protection against water infiltration.
	9. The liner manufacturer’s warranty shall be accountable for protection of the concrete structure against chemical attack and microbial corrosion typically found in the wastewater environment.
	3.4 SAFETY
	A. Make all necessary provisions regarding materials, confined space entry, equipment, personnel, procedures, and practices, to assure that the work is done safely and that the working area is maintained free of all health and safety hazards.
	B. Observe manufacturer’s health and safety precautions when storing, handling, and applying coating materials.
	C. Direct personnel’s attention to all product warnings and information given on the labels of all products.
	D. Post warning signs outside of the work to apprise personnel of the hazards in the work area.
	E. Remove waste coating materials and contaminated disposable items from the job site and dispose of them at the completion of work each a day in accordance with all applicable rules and regulations.
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	1.1 THE SUMMARY
	A. The CONTRACTOR shall perform all earthwork indicated and required for construction of the WORK, complete and in place, in accordance with the Contract Documents.
	1.2 CONTRACTOR SUBMITTALS
	A. The CONTRACTOR shall submit samples of all materials proposed to be used in the work in accordance with the requirements in Section 01 33 00 – Submittal Procedures.  Sample sizes shall be as determined by the testing laboratory.
	2.1 suitable fill and backfill material requirements
	A. General: Fill, backfill, and embankment materials shall be suitable selected or processed clean, fine earth, rock, or sand, free from grass, roots, brush, or other vegetation.
	B. Fill and backfill materials to be placed within 6 inches of any structure or pipe shall be free of rocks or unbroken masses of earth materials having a maximum dimension larger than 3 inches.
	C. Suitable Materials: Materials not defined as unsuitable below are defined as suitable materials and may be used in fills, backfilling, and embankment construction subject to the indicated limitations. In addition, when acceptable to the ENGINEER, s...
	D. Suitable materials may be obtained from on-site excavations, may be processed on-site materials, or may be imported. If imported materials are required to meet the quantity requirements of the project, the CONTRACTOR shall provide the imported mate...
	E. The following types of suitable materials are defined:
	1. Type A (three-quarters inch minus granular backfill): Crushed rock or gravel, and sand with the gradation requirements below. The material shall have a minimum sand equivalent value of 28 and a minimum R-value of 78.  If the sand equivalent value e...
	2. Type B (Class I crushed stone):  Manufactured angular, crushed stone, crushed rock, or crushed slag with the following gradation requirements. The material shall have a minimum sand equivalent value of 75.
	3. Type C (sand backfill): Sand with 100 percent passing a 3/8-inch sieve, at least 90 percent passing a Number 4 sieve, and a sand equivalent value not less than 30.
	4. Type D: Not used.
	5. Type E (pea gravel backfill): Crushed rock or gravel with 100 percent passing a 1/2-inch sieve and not more than 10 percent passing a Number 4 sieve.
	6. Type F (coarse drainrock): Crushed rock or gravel meeting the following gradation requirements:
	7. Type G (aggregate base): Crushed rock aggregate base material of such nature that it can be compacted readily by watering and rolling to form a firm, stable base for pavements. At the option of the CONTRACTOR, the grading for either the 1-1/2-inch ...
	8. Type H (graded drainrock): Drainrock shall be crushed rock or gravel, durable and free from slaking or decomposition under the action of alternate wetting or drying. The material shall be uniformly graded and shall meet the following gradation requ...
	9. Type I: Any other suitable material as defined herein.
	10. Type J (cement-treated backfill): Material which consists of Type H material, or any mixture of Types B, C, G, and H materials which has been cement-treated so that the cement content of the material is not less than 5 percent by weight when teste...
	11. Type K (topsoil): Stockpiled topsoil material obtained at the site by removing soil to a depth not exceeding 2 feet. Removal of the topsoil shall be done after the area has been stripped of vegetation and debris.
	12. Type L (controlled low strength material): Controlled low strength material, if required, shall be in accordance with Section 33 23 23.33 Flowable Fill.
	13. Type M (aggregate subbase): Crushed rock aggregate subbase material that can be compacted readily by watering and rolling to form a firm stable base.  The sand equivalent value shall be not less than 18 and the material shall meet the following gr...
	14. Type N (trench plug):  Low permeable fill material, a non-dispersible clay material having a minimum plasticity index of 10.

	2.2 unsuitable material
	A. Unsuitable materials include the materials listed below.
	1. Soils which, when classified under ASTM D 2487, fall in the classifications of Pt, OH, CH, MH, or OL.
	2. Soils which cannot be compacted sufficiently to achieve the density specified for the intended use.
	3. Materials that contain hazardous or designated waste materials including petroleum hydrocarbons, pesticides, heavy metals, and any material which may be classified as hazardous or toxic according to applicable regulations.
	4. Soils that contain greater concentrations of chloride or sulfate ions, or have a soil resistivity or pH less than the existing on-site soils.
	5. Topsoil, except as allowed below.

	2.3 USE OF FILL, backfill, and embankment material types
	A. The CONTRACTOR shall use the types of materials as designated herein for all required fill, backfill, and embankment construction hereunder.
	B. Where these Specifications conflict with the requirements of any local agency having jurisdiction or with the requirements of a pipe material manufacturer, the ENGINEER shall be immediately notified. In case of conflict between types of pipe embedm...
	C. Fill and backfill types shall be used in accordance with the following provisions:
	1. Embankment fills shall be constructed of Type I material, as defined herein, or any mixture of Type I and Type A through Type H materials.
	2. Pipe zone backfill, as defined under "Pipe and Utility Trench Backfill" below, shall consist of the following materials for each pipe material listed below.
	a. Mortar coated pipe, concrete pipe, and uncoated ductile iron pipe shall be provided Type A or B pipe bedding and embedment backfill material.
	b. Coal tar enamel coated pipe, polyethylene encased pipe, tape wrapped pipe, and other non-mortar coated pipe shall be backfilled with Type C bedding and embedment zone backfill material.
	c. Plastic pipe and vitrified clay pipe shall be backfilled with Type B bedding and embedment zone backfill material. Vitrified clay pipe shall be backfilled with Type B material to the top of the pipe zone.
	d. Where pipelines are installed on grades exceeding 4 percent, and where backfill materials are graded such that there is less than 10 percent passing a Number 4 sieve, trench plugs of Type J, L, or N material shall be provided at maximum intervals o...
	3. Trench zone backfill for pipelines as defined under "Pipe and Utility Trench Backfill" shall be Type I backfill material or any of Types A through H backfill materials or any mixture thereof, except:
	a. Type K material may be used for trench zone backfill in agricultural areas unless otherwise shown or specified.
	4. Final backfill material for pipelines under paved areas, as defined under "Pipe and Utility Trench Backfill" shall be Type G backfill material. Final backfill under areas not paved shall be the same material as that used for trench backfill, except...
	5. Trench backfill and final backfill for pipelines under structures shall be the same material as used in the pipe zone, except where concrete encasement is required by the Contract Documents.
	6. Aggregate base materials under pavements shall be Type G material constructed to the thicknesses indicated. Aggregate subbase shall be Type M material.
	7. Backfill around structures shall be Type I material, or Types A through Type H materials, or any mixture thereof, except as shown.
	8. Backfill used to replace pipeline trench over-excavation shall be a layer of Type F material with a 6-inch top filter layer of Type E material or filter fabric to prevent migration of fines for wet trench conditions or the same material as used for...
	9. The top 6 inches of fill on reservoir roofs, embankment fills around hydraulic structures, and all other embankment fills shall consist of Type K material, topsoil.
	10. Filter fabric shall be Mirafi 140 N, Mirafi 700X, or approved equal.

	2.4 MATERIALS TESTING
	A. All soils testing of samples submitted by the CONTRACTOR will be done by a testing laboratory of the CONTRACTOR’S choice approved by the OWNER at the CONTRACTOR’S expense. At its discretion, the ENGINEER may request that the CONTRACTOR supply sampl...
	B. Particle size analysis of soils and aggregates will be performed using ASTM D 422 - Method for Particle-Size Analysis of Soils.
	C. Determination of sand equivalent value will be performed using ASTM D 2419 - Test Method for Sand Equivalent Value of Soils and Fine Aggregate.
	D. Unified Soil Classification System:  References in this Section to soil classification types and standards shall have the meanings and definitions indicated in ASTM D 2487 -Classification of Soils for Engineering Purposes. The CONTRACTOR shall be b...
	E. The testing for chloride, sulfate, resistivity, and pH will be done in accordance with accepted State laboratory standards and procedures.
	3.1 excavation - general
	A. General: Except when specifically provided to the contrary, excavation shall include the removal of all materials of whatever nature encountered, including all obstructions of any nature that would interfere with the proper execution and completion...
	3.2 REMOVAL AND EXCLUSION OF WATEr
	A. The CONTRACTOR shall remove and exclude water, including stormwater, groundwater, irrigation water, and wastewater, from all excavations. Dewatering wells, wellpoints, sump pumps, or other means shall be used to remove water and continuously mainta...
	B. The CONTRACTOR shall dispose of water from the WORK in a suitable manner without damage to adjacent property. CONTRACTOR shall be responsible for obtaining any permits that may be necessary to dispose of water. No water shall be drained into work b...
	3.3 STRUCTURE, ROADWAY, AND EMBANKMENT EXCAVATION
	A. Excavation Beneath Structures and Embankments: Except where otherwise indicated for a particular structure or ordered by the ENGINEER, excavation shall be carried to the grade of the bottom of the footing or slab. Where indicated or ordered, areas ...
	B. Excavation Beneath Paved Areas: Excavation under areas to be paved shall extend to the bottom of the aggregate base or sub-base, if such base is called for; otherwise it shall extend to the paving thickness. After the required excavation has been c...
	C. Notification of ENGINEER: The CONTRACTOR shall notify the ENGINEER at least 3 days in advance of completion of any structure excavation and shall allow the ENGINEER a review period of at least one day before the exposed foundation is scarified and ...
	3.4 PIPELINE AND UTILITY TRENCH EXCAVATION
	A. General: Unless otherwise indicated or ordered, excavation for pipelines and utilities shall be open-cut trenches with widths as indicated.
	3.5 OVER-EXCAVATION NOT ORDERED OR INDICATED
	A. Any over-excavation carried below the grade ordered or indicated, shall be backfilled to the required grade with the indicated material and compaction. Such work shall be performed by the CONTRACTOR at no additional cost to the OWNER.
	3.6 EXCAVATION IN LAWN AREAS
	A. Where excavation occurs in lawn areas, the sod shall be carefully removed.  Excavated material shall be placed in a manner not to damage any additional lawn area as necessary. Immediately after completion of backfilling and testing of the pipeline,...
	3.7 EXCAVATION IN VICINITY OF TREES
	A. Except where trees are indicated to be removed, trees shall be protected from injury during construction operations. No tree roots over 2 inches in diameter shall be cut without express permission of the ENGINEER. Trees shall be supported during ex...
	3.8 EXPLOSIVES AND BLASTING
	A. Blasting is not permitted.
	3.9 DISPOSAL OF EXCESS EXCAVATED MATERIAL
	A. The CONTRACTOR shall remove and dispose of all excess excavated material at a site selected by the CONTRACTOR and reviewed by the ENGINEER.
	B. The CONTRACTOR shall obtain all required permits, landowner and agency approvals for disposal of excess material, and pay all costs associated with the removal and disposal.
	3.10 BACKFILL - GENERAL
	A. Backfill shall not be dropped directly upon any structure or pipe. Backfill shall not be placed around or upon any structure until the concrete has attained sufficient strength to withstand the loads imposed. Backfill around water retaining structu...
	B. Except for drainrock materials being placed in over-excavated areas or trenches, backfill shall be placed after all water is removed from the excavation, and the trench sidewalls and bottom have been dried to a moisture content suitable for compact...
	C. If a moveable trench shield is used during excavation, pipe installation, and backfill operations, the shield shall be moved by lifting the shield free of the trench bottom or backfill and then moving the shield horizontally, The CONTRACTOR shall n...
	D. Immediately prior to placement of backfill materials, the bottoms and sidewalls of trenches and structure excavations shall have all loose sloughing, or caving soil and rock materials removed. Trench sidewalls shall consist of excavated surfaces th...
	3.11 PLACING AND SPREADING OF BACKFILL MATERIALS
	A. Backfill materials shall be placed and spread evenly in layers not exceeding 18 inches. When compaction is achieved using mechanical equipment, the layers shall be evenly spread so that when compacted each layer shall not exceed 6 inches in thickness.
	B. During spreading, each layer shall be thoroughly mixed as necessary to promote uniformity of material in each layer. Pipe zone backfill materials shall be manually spread around the pipe so that when compacted the pipe zone backfill will provide un...
	C. Where the backfill material moisture content is below the optimum moisture content, water shall be added before or during spreading until the proper moisture content is achieved.
	D. Where the backfill material moisture content is too high to permit the specified degree of compaction the material shall be dried until the moisture content is satisfactory.
	3.12 COMPACTION OF FILL, BACKFILL, AND EMBANKMENT MATERIALS
	A. Each layer of Types A, B, C, G, H, I, and K backfill materials as defined herein, where the material is graded such that at least 10 percent passes a No. 4 sieve, shall be mechanically compacted to the indicated percentage of density. Equipment tha...
	F. Compaction Requirements: The following compaction test requirements shall be in accordance with ASTM D 1557 - Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate Mixtures, Using 10 lb Rammer and 18-in. Drop for Type A, B, C, G, ...
	Pipe embedment backfill for flexible pipe  95 70
	3.13 PipE AND UTILITY TRENCH BACKFILL
	A. Pipe Zone Backfill
	1. The pipe zone is defined as that portion of the vertical trench cross-section lying between a plane 6 inches below the bottom surface of the pipe and a plane at a point 6 inches above the top surface of the pipe. The bedding is defined as that port...
	2. After compacting the bedding the CONTRACTOR shall perform a final trim using a stringline for establishing grade, such that each pipe section when first laid will be continually in contact with the bedding along the extreme bottom of the pipe. Exca...
	3. The pipe zone shall be backfilled with the indicated backfill material. The CONTRACTOR shall exercise care to prevent damage to the pipeline coating, cathodic bonds, and the pipe itself during the installation and backfill operations.
	4. If a moveable trench shield is used during backfill operations the shield shall be lifted to a location above each layer of backfill material prior to compaction of the layer. The CONTRACTOR shall not displace the pipe or backfill while the shield ...

	B. Trench Zone Backfill: After the pipe zone backfills have been placed, backfilling of the trench zone may proceed. The trench zone is defined as that portion of the vertical trench cross-section lying between a plane 6 inches above the top surface o...
	C. Final Backfill: Final backfill is all backfill in the trench cross-sectional area within 18 inches of finished grade, or if the trench is under pavement, all backfill within 18 inches of the roadway subgrade.
	3.14 FILL AND EMBANKMENT CONSTRUCTION
	A. The area where a fill or embankment is to be constructed shall be cleared of all vegetation, roots and foreign material. Following this, the surface shall be moistened, scarified to a depth of 6 inches, and rolled or otherwise mechanically compacte...
	B. When an embankment or fill is to be made and compacted against hillsides or fill slopes steeper than 4:1, the slopes of hillsides or fills shall be horizontally benched to key the embankment or fill to the underlying ground. A minimum of 12 inches ...
	C. Where embankment or structure fills are constructed over pipelines, the first 4 feet of fill over the pipe shall be constructed using light placement and compaction equipment that does not damage the pipe. Heavy construction equipment shall maintai...
	3.15 FIELD TESTING
	A. General: All field soils testing will be done by a testing laboratory of the CONTRACTOR’s choice approved by the OWNER at the CONTRACTOR’s expense.
	B. Where soil material is required to be compacted to a percentage of maximum density, the maximum density at optimum moisture content will be determined in accordance with Method C of ASTM D 1557. Where cohesionless, free draining soil material is re...
	C. In case the test of the fill or backfill show non-compliance with the required density, the CONTRACTOR shall accomplish such remedy as may be required to insure compliance. Subsequent testing to show compliance shall be by a testing laboratory appr...

	31 23 23.33 - Flowable Fill_v033117
	1.1 THE SUMMARY
	A. The CONTRACTOR shall provide Controlled Low Strength Material (CLSM), complete and in place, in accordance with the Contract Documents.
	B. CLSM shall be placed where indicated and may be used, if the ENGINEER approves, for the following purposes:
	1. Normal CLSM with high slump, non-segregating consistency that readily flows and fills voids and difficult to reach places: pipe zone fill, trench zone fill, pipe abandonment, structure backfill, and structure cavity fill.
	2. Foundation CLSM is used where higher early strengths are required and future excavation is not likely to be required.

	1.2 DEFINITIONS
	A. Flowable Fill: is defined as Controlled Low Strength Material or CLSM.
	1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. Furnish submittals in accordance with Section 01 33 00 – Submittal Procedures.
	B. FDOT Standard Specifications for Road and Bridge Construction - Section 121
	1.4 Contractor submittals:
	A. CLSM mix designs which show the proportions and gradations of materials proposed for each type of CLSM indicated.  Each mix design shall be accompanied by independent laboratory test results of the indicated properties.
	B. If the CONTRACTOR proposes to provide lower strength CLSM with aggregates that do not conform to ASTM C 33 - Concrete Aggregate, Shop Drawings shall include a testing program that will be used to control the variability of the aggregates.  The test...
	1.5 QUALITY ASSURANCE
	A. Testing will be performed by a testing laboratory approved by the OWNER at the CONTRACTORS expense, except as otherwise indicated.
	B. If tests of the CLSM show non-compliance with the specifications, the CONTRACTOR shall make changes as may be required to achieve compliance.  Performing and paying for subsequent testing to show compliance shall be the CONTRACTOR's responsibility.
	C. Correlation Tests
	1. The CONTRACTOR shall perform a field correlation test for each mix of CLSM used in pipe zone, trench zone, or backfill used in amounts greater than 100 cubic yards or when CLSM is required to support traffic or other live loads on the fill less tha...
	2. Field correlation tests shall be performed in a test pit similar in cross section to the WORK and at least 10-feet long at a location near the WORK.  The proposed location shall be acceptable to the ENGINEER.
	3. Laboratory and field tests shall be performed on samples taken from the same CLSM batch mix.  Tests shall be performed by a laboratory at the CONTRACTOR's expense.
	4. Testing shall be performed once each 2 hours during the first 8 hours, once each 8 hours during the first week, and once each 24 hours until the CLSM mix reaches the maximum design strength.
	a. Compression testing shall be in accordance with ASTM D 4832 - Preparation and Testing of Soil-Cement Slurry Test Cylinders.
	b. Setting test shall be in accordance with ASTM C 403 - Time of Setting of Concrete Mixtures by Penetration Resistance.
	c. Density tests shall be in accordance with ASTM C 138 - Unit Weight, Yield and Air Content (Gravimetric) of Concrete.

	2.1 CONTROLLED LOW STRENGTH MATERIAL
	A. CLSM shall be a mixture of cement, pozzolan, coarse and fine aggregate, admixtures, and water, mixed in accordance with ASTM C 94 - Ready Mixed Concrete.
	B. Composition:  The following parameters shall be within the indicated limits and as necessary to produce the indicated compressive strengths.
	1. In accordance with current FDOT Standard Specifications
	2. Mix proportions as necessary.
	3. Water reducing agent content as necessary.

	C. Properties
	1. Density shall be between 60 PCF minimum and 125 PCF maximum, based on application Excavatable, Non-Excavatable, or Cellular Concrete, design mix shall be submitted to the ENGINEER for acceptance.
	2. Slump shall be as required by the CONTRACTOR's methods, but shall not promote segregation nor shall slump exceed 9 inches.
	3. Compressive strength at 28 Days:
	a. Normal CLSM: Between 75 psi minimum and 300 psi maximum.  Unless specifically indicated otherwise, CLSM shall be Normal CLSM.

	b. Foundation CLSM: 1,000 psi minimum.
	2.2 CEMENT
	A. Cement shall be Type II in accordance with ASTM C 150 - Portland Cement.
	2.3 POZZOLAN
	A. Pozzolan shall be Type F or C in accordance with ASTM C 618 - Flyash and Raw or Calcined Natural Pozzolan for Use as a Mineral Admixture in Portland Cement Concrete.  Pozzolon content, by weight, in Normal CLSM shall not be greater than cement cont...
	2.4 AGGREGATE
	A. Aggregate shall consist of a well graded mixture of crushed rock, soil, or sand, with a nominal maximum size of 3/8-inch.  One hundred percent shall pass the 1/2-inch sieve; no more than 30 percent shall be retained on the 3/8-inch sieve; and no mo...
	2.5 ADMIXTURES
	A. Air entraining admixtures shall be in accordance with ASTM C 260 - Air-Entraining Admixtures for Concrete.
	B. Water reducing admixtures shall be in accordance with ASTM C 494 - Chemical Admixtures for Concrete.
	2.6 WATER
	A. Water shall be potable, clean, and free from objectionable quantities of silt, organic matter, alkali, salt, and other impurities.
	3.1 PREPARATION
	A. Subgrade and compacted fill to receive CLSM shall be prepared according to Section 31 23 00 – Excavation and Fill.
	3.2 BATCHING, MIXING AND DELIVERY
	A. Batching, mixing, and delivery of CLSM shall conform to ASTM C 94.  CLSM shall be mixed at a batch plant acceptable to the ENGINEER and shall be delivered in standard transit mix trucks.
	3.3 placement
	A. CLSM shall be placed by tailgate discharge, conveyor belts, pumped, or other means.  CLSM shall be directed in place by vibrator, shovel, or rod to fill crevices and pockets.  Avoid over-consolidation which causes separation of aggregate sizes.
	B. CLSM shall be continuously placed against fresh material unless otherwise approved by the ENGINEER.  When new material is placed against existing CLSM, the placement area shall be free from loose and foreign material.  The surface of the existing m...
	C. Temperature of the CLSM shall be between 50 and 90 degrees F, when placed.  CLSM shall not be placed when the air temperature is below 40 degrees F.  No CLSM shall be placed against frozen subgrade or other materials having temperature less than 32...
	3.4 finishing
	A. The finish surface shall be smooth and to the grade indicated or directed by the ENGINEER.  Surfaces shall be free from fins, bulges, ridges, offsets, and honeycombing.  Finishing by wood float, steel trowel, or similar methods is not required.
	3.5 CURING
	A. CLSM shall be kept damp for a minimum of 7 Days or until final backfill is placed.
	3.6 PROTECTION
	A. CLSM shall be protected from freezing for 72 hours after placement.
	B. No fill or loading shall be placed on CLSM until probe penetration resistance, as measured in accordance with ASTM C 803 - Standard Test Method for Penetration Resistance of Hardened Concrete, exceeds 650 psi.
	C. CLSM shall be protected from running water, rain, and other damage until the material has been accepted and final fill completed.

	31 23 33 - Trenching and Backfilling_v033117
	1.1 THE SUMMARY
	A. Furnish labor, materials and equipment to excavate for all underground piping and conduit.
	B. Place and compact granular bedding and fill over pipelines and conduits.
	C.  Dewater excavations as required to maintain dry conditions.
	D. In order to avoid existing operational utilities, it may be necessary for pipe to be laid up to twelve inches deeper than the cover specified. At such time the CONTRACTOR is not allowed extra compensation for additional excavation involved, whether...
	E. Density tests for determination of the specified compaction shall be made by a testing laboratory approved by the ENGINEER.
	1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. Section 31 23 19 – Dewatering
	B. Section 31 23 00 – Excavation and Fill
	1.3 Quality Assurance
	A. Testing of compacted fill materials is required in accordance with these specifications.
	B. If results of tests taken during the progress of the work indicate compacted materials do not meet specified requirements, such defective work will be removed, replaced and re-tested as directed by the ENGINEER and at the CONTRACTOR's sole expense.
	C. Compacted fill is to be tested before proceeding with the placement of surface materials.
	1.4 PROTECTION
	A. Protect trees, hedges, shrubs, and lawn areas to receive plantings, rock out-croppings and other features remaining as part of the final landscaping.
	B. Protect survey bench marks and existing structures, roads, sidewalks, paving and curbs against damage from vehicular or foot traffic. Install and maintain proper bridging, planking and to provide access to buildings. Maintain access to streets and ...
	C. Protect excavations by shoring, bracing, sheet piling underpinning, or by other methods, as required to prevent cave-ins or loose soil from falling into excavations.
	D. Underpin or otherwise support adjacent structures which may be damaged by excavation work. This includes other utilities.
	E. Notify the ENGINEER of any unexpected sub-surface conditions. Discontinue work in the area until the ENGINEER provides notification to resume work.
	2.1 BEDDING AND FILL MATERIALS
	A. Refer to specification 31 23 00 Excavation and Fill for material requirements.
	3.1 PREPARATION AND LAYOUT
	A. Establish the limits of excavations by area and elevation. Identify datum elevation.
	B. Set lines and levels. Maintain survey benchmarks, monuments and other reference points.
	C. Clear the site of all trees, shrubs, paving and objectionable material which interfere with the prosecution of the Work. Vegetation not interfering with the construction shall be protected from damage.
	3.2 utilities
	A. Before starting excavation operations, establish the location and extent of underground utilities existing in the area of work.
	B. Notify the ENGINEER if utility lines which are in the way of the excavation are uncovered.
	C. Protect active utility services uncovered by the excavation.
	D. Remove abandoned utility lines from areas of excavation. Cap, plug or seal such lines as directed by the ENGINEER and identify at grade.
	E. Accurately locate and record the location of abandoned utility lines and active utility lines that are re-routed, re-located or extended on Project Record Documents.
	F. Accurately locate and record the location on Project Record Documents of active utility lines whose locations are not accurately reflected on the Contract Drawings.
	3.3 TRENCHING
	A. Ensure that trenching does not interfere with normal 45 degree bearing splay of any building foundation.
	B. Excavate in accordance with lines and grades shown on the Contract Drawings or specified in these Specifications.
	C. Cut trenches sufficiently wide to enable safe and proper installation of pipe and to allow for thorough inspection. Trim and shape the trench bottom and leave it free of irregularities, lumps and projections. Excavate whatever substances are encoun...
	D. Do not disturb soil within the branch spread of existing trees or shrubs that are to remain. If it is necessary to excavate through roots, perform work by hand and cut roots with a sharp axe.
	E. When complete, notify the ENGINEER for inspection of excavations. Correct unauthorized excavations as directed, at no cost to the OWNER.
	F. Where encountered in the trench bed, rock shall be excavated to a depth of 1/2 of the pipe diameter, but in no case less than 6" below the bottom of the pipe. All undercut trench excavations shall be backfilled and tamped with suitable materials.
	G. Unsuitable materials encountered at or below the excavation depth specified or shown on the Contract Drawings shall be removed and replaced to a depth of six inches below the excavation depth and replaced with suitable material.
	H. Keep pipe laying operations as close to the excavation operation as possible.
	I. All trench excavations shall comply with OSHA Standards.
	J. The CONTRACTOR shall provide all trench and structural bracing, sheeting or shoring necessary to construct and protect the excavation, existing utilities, structures and private property as required. Sheeting shall be removed or cut off by the CONT...
	3.4 dewatering
	A. Keep trenches dry. Provide necessary dewatering equipment including wellpoints, pumps, piping and temporary drains.
	B. Do not discharge drainage water into municipal sewers without municipal approval. Ensure water does not contain unacceptable levels of suspended solids.
	C. Direct surface drainage away from excavated areas in such a manner as to not create a nuisance to adjacent property or public thoroughfares.
	D. Control the grading in and adjacent to excavations to prevent water from running into excavated areas or onto adjacent properties or into public thoroughfares.
	E. Direct surface drainage away from excavated areas in such a manner as to not create a nuisance to adjacent property or public thoroughfares.
	3.5 backfilling
	A. Do not start backfilling until piping has been inspected by the ENGINEER.
	B. Maintain trenches free of debris, wood, rocks over 3-1/2 inches in diameter and water.
	C. Backfill as early as possible after pipe installation to allow maximum time for natural settlement and compaction. Backfill on both sides of the pipe simultaneously.
	D. After backfill has reached a point one foot above the top of the pipe, a variation in the procedure of the placement and amount of compaction of fill may be permitted by the ENGINEER, depending upon the location of the work and the danger from subs...
	1. For backfilling in unimproved areas (along utility easements and beyond the edge of driveways and graveled parking areas) from an elevation of one foot above the top of pipe to the surface of the ground, backfill may be deposited by equipment. Depo...
	2. For backfilling beneath driveways and parking areas, alleys and streets where non-rigid type surfacing is to be replaced (including dirt, gravel or cinder driveways and alleys):
	a. Backfill material shall be carefully deposited in uniform layers not to exceed six inches in thickness and each layer shall be compacted to 98% of maximum density in accordance with AASHTO T-180 with manually operated machine tampers.
	b. Excavated material may not be compacted by the water jetting method.
	c. In lieu of the foregoing compaction method, the backfill material and procedure used may be as specified under Method 3, below.
	3. For backfilling across and beneath driveways, sidewalks, parking areas or streets where a rigid type paving is to be replaced (i.e., concrete, asphaltic concrete and brick or block surfaces):
	a. All backfill material shall be approved granular material of high weight and density. The material shall be carefully deposited in uniform layers not to exceed six inches in thickness (loose measure) and each layer shall be compacted to a density o...


	33 01 12 - Sewer Flow Control_v033117
	1.1 THE SUMMARY
	A. The objective of flow bypass and/or diversion pumping (SEWER FLOW CONTROL) is to:
	1. Maintain an efficient and uninterrupted level of service to wastewater collection system users while maintenance or construction operations (including rehabilitation, repair or replacement) are facilitated on the segment or segments being bypassed ...
	2. Ensure all levels of sewage flow are continuously and effectively handled around the segment or segments of sewer being bypassed and/or from which flow is being diverted.

	B. Related sections:
	1. Section 31 23 33 – Trenching and Backfilling
	2. Section 33 01 30.61 – Sewer and Pipe Joint Sealing
	3. Section 33 01 30.41 – Cleaning of Sewers
	4. Section 33 01 30.16 – TV Inspection of Gravity Pipelines
	5. Section 33 01 30.72 – Relining Sewers
	6. Section 33 01 30.71 – Rehabilitation of Sewer Utilities

	1.2 PERFORMANCE REQUIREMENTS
	A. It is essential to the operation of the existing sewerage system that there is no interruption in the flow of sewage throughout the duration of the project. To this end, the CONTRACTOR shall provide, maintain and operate all temporary facilities su...
	B. The design, installation and operation of the temporary pumping system shall be the CONTRACTOR’s responsibility. The bypass system shall be the CONTRACTOR's responsibility. The bypass system shall meet the requirements of all codes and regulatory a...
	C. The CONTRACTOR shall provide all necessary means to safely convey the sewage past the WORK area.
	D. The CONTRACTOR shall maintain sewer flow around the work area in a manner that will not cause surcharging sewers or damage to sewers, and that will protect public and private property from damage and flooding.
	E. The CONTRACTOR shall protect water resources wetlands and other natural resources.
	F. In the event of a bypass failure, the CONTRACTOR shall be responsible for all necessary corrective action, as approved by the OWNER, to complete the original assignment.
	G. The CONTRACTOR shall be solely responsible for planning and executing sewer flow control, bypass and diversion pumping operations. The CONTRACTOR shall be entirely liable for damages to private or public property that may result from his operations...
	3.1 CONSTRUCTION
	A. All WORK and testing shall comply with the applicable Federal codes, including Federal Occupational Safety and Health Act of 1970 and the Construction Safety Act of 1969, as amended, and applicable State and local codes and standards; and to the ex...
	B. If during normal rehabilitation work on manholes and sewers, where flow control devices, including flow bypass and diversion pumping, have not been deployed, wastewater flow depth exceeds the workable levels, rehabilitation work shall be immediatel...
	C. During all bypass-pumping or other flow control operations, the CONTRACTOR shall prevent mains, manholes, and all local sewer lines from damage inflicted by any equipment. The CONTRACTOR shall be responsible for all physical damage to mains, manhol...
	D. The CONTRACTOR shall coordinate with the OWNER as necessary to determine and effect optimum working arrangements.
	E. The CONTRACTOR shall immediately cease bypass and/or diversion pumping when so ordered by the OWNER.
	F. The CONTRACTOR shall notify the OWNER 24 hours prior to commencing actual flow bypass and/or diversion pumping operations. The CONTRACTOR flow control proposal shall be agreed to by the OWNER before the CONTRACTOR shall be allowed to commence sewer...
	3.2 FIELD QUALITY CONTROL
	A. During flow bypass and/or diversion pumping, the CONTRACTOR is prohibited from allowing any sewage to be dumped, or spilled in or onto the ground or any area outside of the existing wastewater collection system. In addition, due care and attention ...
	B. When flow bypass and diversion pumping operations are complete, the residual contents of sewage in piping shall be drained into the existing sewer prior to disassembly.
	C. It shall be the responsibility of the CONTRACTOR to schedule and perform his/her work in a manner that does not cause or contribute to incidence of overflows or spills of sewage from the sewer system.
	D. In the event that the CONTRACTOR work activities contribute to overflows or spills the CONTRACTOR shall immediately take appropriate action to contain and stop the overflow, clean up the spillage, disinfect the area affected by the spill, and notif...
	E. CONTRACTOR will indemnify and hold harmless the OWNER for any fines or third-party claims for personal or property damage arising out of a spill or overflow that is fully or partially the responsibility of the CONTRACTOR, including the legal, engin...

	33 26 60 Water Transmission Systems
	1.1 THE SUMMARY
	A. The work covered by this section consists of providing all labor, equipment, materials, and performing all construction required to install the various piping, valves, fittings and accessories for potable water distribution mains as specified and s...
	B. RELATED SECTIONS
	1. Section 01 11 00 -Summary of Work.
	2. Section 01 74 30 -Pressure Pipe Testing and Disinfection.
	3. Section 31 23 33 -Trenching and Backfilling.

	1.2 CONTRACTOR SUBMITTALS
	A. Submittals for the various types of pipe, fittings and restrained joints.
	B. Catalog cuts and shop drawings for all valves and valve boxes.
	C. Record drawings in accordance with specification requirements.
	D. The manufacturer will furnish a sworn affidavit that the pipe, fittings and lining furnished under the Contract comply with all applicable provisions of the ANSI and/or AWWA Standards.
	E. Reports of pressure tests, leakage tests and bacteriological clearance tests in accordance with Section 01 74 30 – Pressure Pipe Testing and Disinfection.
	F. Shop drawing submittals for materials listed as approved in the Water Utilities Department "Manual of Minimum Engineering and Construction Standards" are not required if the Contractor submits a signed "shop specification" form attached hereto.
	1.3 JOB CONDITIONS
	A. The Contractor will submit plans and schedules for approval by the Owner before any shutdown or any interruption in service takes place or any large flows and volumes of water are used for flushing or disinfection.
	B. Design criteria for all pipe and fittings:  150 psi test pressure, ANSI laying condition Type 4, trench width of 2 feet plus the pipe diameter.
	C. Pipe and fittings shall be marked with the diameter, date of manufacture, and the name or trademark of the manufacturer.
	2.1 DUCTILE IRON PIPE (D.I.P.)
	A. Ductile Iron Pipe shall be in accordance with Section 33 95 45 -Ductile Iron Pipe and Fittings
	2.2 POLYVINYLCHLORIDE (PVC)
	A. PVC Pipe shall be in accordance with Section 33 95 50 -Polyvinylchloride (PVC) Pressure Pipe
	2.3 RESTRAINED JOINTS
	A. Provide ductile iron Class 350 restrained joint pipe. Where the drawings do not specify a type of restrained joint, but require a specified length of restraining, ductile iron retainer glands may be used.
	2.4 FITTINGS
	A. All fittings shall be ductile iron, cement lined with a bituminous seal coat, mechanical joint, Class 250 conforming to ANSI A21.10 and AWWA C-104/110/111.
	B. Joints for fittings 24" in diameter and under shall be restrained mechanical joint, except above ground fittings which shall be flanged.
	C. Joints for fittings 16" in diameter and smaller shall be restrained type in accordance with the schedule shown on the Contract Drawings.
	2.5 GATE VALVES
	A. Provide mechanical joint, iron body, resilient seat gate valves conforming to the latest edition of AWWA C-509, for all valves smaller than 12”.
	B. Gate valves smaller than 4" shall conform to federal specifications W W-V-54D, Type 1, Class A, 125 psi steam pressure rating.
	C. Furnish non-rising stem gate valves, with parallel seats, interior parts coated with thermo-setting epoxy, and mechanical joint ends.
	D. Gate valves are to open left (counter-clockwise) with a 2-inch square operating nut. Unless otherwise shown, valves are to be set with their stems vertically above the centerline of the pipe.
	E. Gate valves are to be carefully inspected, opened wide, then tightly closed, and all the nuts and bolts thereon tested for tightness.
	F. Any gate valve that does not operate correctly will be removed and replaced at the Contractor's expense.
	G. Valve operating nuts are to be brought within 30" of finished grade.
	H. Special care shall be taken by the Contractor to prevent joint material, stones, or other substances from becoming lodged in the valve seat.
	I. Gate valves shall be tied to mains with tie rods or anchor tees.
	2.6 BUTTERFLY VALVES
	A. Provide Class 150A mechanical joint butterfly valves conforming to the latest edition of AWWA C-504, suitable for buried service, for all valves 12" and larger (except tapping valves).
	B. Furnish butterfly valves with "O" ring shaft seals and cast iron body and disc.
	C. Butterfly valves shall be tied to mains with tie rods or anchor tees.
	D. Laying length of all classes shall be Table 2, short body.
	E. Actual port diameter shall not be less than one inch (1") smaller than the nominal pipe size to which it is attached.
	F. Valves shall be equipped with adjustable mechanical stop limiting devices in the operator to prevent over travel of the valve disc in the open and closed position. Disc position stops located in the valve body are not acceptable.
	G. Valve bodies shall be constructed of ASTM A126 Class B cast iron and shall have two (2) integrally cast trunnions for shaft bearings.
	H. Valve discs shall operate through a 90-1/4 degree angle from full closed to full open position.
	I. Valve discs shall be alloy cast iron ASTM A436 Type 1, or ASTM A48, or ASTM A126 for valves on lines of nominal pipe sizes of twenty inches (20") and smaller.
	J. Valve discs shall be ASTM A48 cast iron or ASTM A536 ductile iron for valves on lines of nominal pipe sizes of twenty-four inches (24") or larger.
	K. Valve discs shall also be provided with a type 316 stainless steel seating edge for ASTM A48, A126 or A536 cast iron discs, and shall not have any hollow chambers which can entrap water.
	L. Valve shafts shall be type 316 stainless steel. Shaft diameter shall meet minimum requirements established by AWWA Standard C504.
	M. Valve shafts shall be one (1) piece for valves with nominal pipe sizes twenty inches (20") and smaller.
	N. Valve shafts shall be two (2) piece for valves with nominal pipe sizes twenty-four inches (24") and larger.
	O. Valve seats shall have the bond with the valve body tested with a seventy-five pound (75 lb.) pull in accordance with test procedures ASTM D-429 method B for valves with nominal pipe sizes twenty inches (20") and smaller.
	P. For valves twenty-four inches (24") and larger, seats shall be retained in the body by mechanical means without retaining rings, segments, screws or hardware of any kind in the flow streams.
	Q. Valve seats shall be field adjustable around the full circumference of the valve body without interruption for valves with nominal pipe sizes twenty-four inches (24") and larger.
	R. Valve seats shall be replaceable without dismantling the operator, disc or shaft and without removing the valve from the line. The manufacturer shall certify that the valve seat is field replaceable as specified for valves with nominal pipe sizes t...
	S. Valve bearings shall be sleeve type bearings, and shall be 100% nylon or teflon for valves with nominal pipe sizes twenty inches (20") and smaller.
	T. Valve bearings shall be teflon lining with fiberglass backing for valves with nominal pipe sizes twenty-four inches (24") and larger. Valve bearings shall be self lubricating and bearing loads shall not exceed 20% of the compressible strength of th...
	U. Valve shaft seals shall be self compensating split V-type, and shall be adjustable and replaceable without removing the operator and/or the shaft.
	V. Valve shaft seals shall be the same elastomer as specified for the valve seats for the intended service.
	W. Manual operators shall conform to AWWA C504, except where modified or supplemented herein, and shall be of the worm gear or traveling nut type and shall be self-locking to prevent the valve disc from creeping or fluttering when in any intermediate ...
	X. Manual operators shall be totally enclosed and permanently lubricated, and shall have a gear ratio and hand-wheel diameter designed to produce an output torque equivalent to the maximum valve shaft torque required to operate the valve under actual ...
	Y. For buried service, valves shall be totally enclosed, fully gasketed, grease packed and shall be designed to operate indefinitely when submerged under twenty feet (20') of water. Buried service operators shall be provided with a valve extension ste...
	Z. Laying length of all classes shall be Table 2, short body.
	AA. Valves shall be rated at not less than a 150 psi working pressure.
	BB. Valves shall be the manually operated type opening counterclockwise.
	CC. Valves shall be as manufactured by Mueller Lineseal, Keystone, M & H, American/Darling, Pratt, Dezurik BAW, Dresser #1450, Clow, or U.S. Pipe
	2.7 TAPPING SLEEVES AND TAPPING VALVES
	A. Provide ductile iron, mechanical joint tapping sleeves. Factory epoxy coated steel tapping sleeves are permissible on existing SDR-26 and SDR-21 PVC pipe only.
	B. Provide as a tapping valve a mechanical joint, iron body, resilient seat gate valve, conforming to those described in these Specifications.
	C. Pressure test the tapping sleeve and valve at 150 psi for one (1) hour. The Owner and the Engineer (if applicable) must be given not less than 48 hours advance notice of the test and must be present to witness the test.
	D. The pipe coupon will be carefully preserved and turned over to the Owner.
	E. Provide double strap tapping saddles with AWWA threads and ball valve curb stop with operating nut gate valve for 1-1/2" and 2" taps.
	F. Provide double strap tapping saddle with AWWA threads and corporation stop with AWWA inlet threads for taps 1" and smaller.
	G. All taps must be not less than 18" from a fitting or bell.
	H. The tapping line must be smaller than the tapped line, except as approved by the Owner and the Engineer.
	I. A ductile iron tapping sleeve is required for all taps unless the tapping line is less than 1/2 the diameter of the line to be tapped. A steel tapping sleeve is permissible in those cases.
	J. Cut-in tee construction may be required by the Owner depending on the circumstances and sizes involved.
	2.8 VALVE BOXES
	A. Provide cast iron valve boxes with screw type riser sections and a minimum inside shaft diameter of 5-1/4" for all valves 4" and larger installed underground.
	B. Furnish valve box lids with a 1-1/2" deep skirt and the word "water" cast in the top.
	C. Valve boxes are to be adjustable to fit the depth of earth cover over the valve and be designed and installed to prevent the transmission of surface loads directly to the valve or piping. Extensions shall be provided as required to meet grade.
	D. Valve boxes are to be carefully centered over the valve-operating nut so as to permit a valve key to be easily fitted to the operating nut.
	E. Valve box tops are to be set flush with finished grade, with allowance made for the settlement of surrounding backfill or surface. In paved areas, the top of the cover shall be set flush with the finished paving.
	F. Valves lying outside of paved areas shall be provided with an eight inch (8") thick concrete collar surrounding the top of the valve box.
	2.9 AIR RELEASE VALVE
	A. Air release valves shall be of the manual type unless otherwise specified.
	B. Air release valves shall have cast iron bodies and stainless steel floats.
	2.10 SAMPLE POINTS
	A. Install sample taps required to take all necessary water  samples at points designated on the Contract Drawings.
	B. Provide 3/4" type "K" copper tubing or schedule 40 PVC for all in-line sample points.
	C. The Contractor will make arrangements for a certified laboratory to take all water samples required for bacteriological tests.
	D. Water main being tested must remain under line pressure  throughout the test and until such time as regulatory agency approval to place the main in service has been received by the Owner.
	E. Following the receipt of regulatory agency approval, the Contractor will remove all sample point tubing and install a brass plug on all sample point corporation stops.
	2.11 METER BOXES/VAULTS AND YOKES – Not used
	2.12 BACKFLOW PREVENTION DEVICES – Not used.
	2.13 WATER SERVICE LINE.
	A. Polyethylene services shall be PE 3408/3608 CTS DR9 blue or blue striped. Services shall be installed in accordance with the construction details of this manual and shall have corporation stops.
	2.14 TRANSITION COUPLINGS
	A. Heavy duty flexible couplings are acceptable for transition joints with existing facilities only.
	B. Couplings must have stainless steel clamps only and be manufactured by Fernco, or approved equal.
	3.1 MARKING BY MANUFACTURER
	A. Provide pipe with special markings indicating the weight, class of pipe, casting period, manufacturer's mark and the year the pipe was produced.
	3.2 TESTING
	A. All tests are to be made in the presence of the Owner and the Engineer (if applicable), unless waived in writing.
	B. Notify the Owner not less than 48 hours prior to performing a test.
	3.3 INSTALLATION
	A. All work must conform to the latest revision of AWWA C-600.
	B. A pre-construction meeting must be held prior to beginning any work. All necessary permits must be obtained and presented at the pre-construction meeting.
	C.  The Owner and the Engineer (if applicable) must be given not less than 72 hours notice prior to beginning construction.
	D. Avoid causing damage when loading and unloading pipe, fittings, valves and accessories.
	E. Place pipe and fittings along the route of construction with spigots pointing in the direction of flow and situated to cause the least interference with pedestrian and vehicular traffic. Pipe shall be handled by mechanical equipment.
	F. Clean and inspect all pipe to insure that no dirt or foreign material are in the finished line.
	G. Groundwater and trench water are to be kept out of the pipe and the pipe kept closed with a test plug when work is not in progress.
	H. Trenches are to be dewatered and the cost thereof included in the price for installing the water line. All pipes shall be laid in trenches having a dry and stable bottom.
	I. Pipe is to be laid to line and grade with valves and hydrant stems plumb. Minimum cover is 36" for pipes 12" and larger and 30" for pipes 10" and smaller, unless otherwise noted on the plans.
	J. Deflections from a straight line or grade made necessary by field conditions are not to exceed the manufacturer's recommendations. If the specified alignment requires deflection in excess of that recommended by the manufacturer, provide fittings in...
	K. Commence laying of the water line immediately after the excavation is started and keep pipe laying closely behind the trenching.
	L. Excavation may be stopped when, in the opinion of the Engineer, the trench is open too far in advance of the pipe laying operation. Pipe shall be fully supported along its entire length. Backfill shall be free of boulders and debris. Sharp or rocky...
	M. Damaged or unsound pipe or fittings will be removed and replaced by the Contractor at no additional cost to the Owner.
	N. Remove from the pipe all lumps, blister, excess coating material and oil prior to jointing of the pipe.
	O. Water lines are to be thrust blocked or restrained to prevent movement of lines under pressure. Provide thrust blocks, anchor blocks, or restrained joints at all bends, tees, crosses, wyes, plugs and behind all main line taps.
	P. Provide support thrust blocks or restrained joints (megalugs or approved equal) at all main line valves, hydrant valves, tapping valves and tapping sleeves.
	Q. All joints are to be watertight. Leaks or defects will be repaired immediately.
	R. Pipe which has been disturbed after being laid will be taken up, the joints cleaned, and the pipe properly re-laid. Superfluous material inside the pipe must be flushed or removed by means of an approved follower or scraper after joints are made.
	S. Install fittings and pipe joints in strict accordance with the manufacturer's specifications and recommendations.
	T. Place EMS magnetic markers horizontally 12" above all bends and changes in alignment.
	U. Unanticipated conflicts with other underground utilities must be immediately brought to the attention of the Owner and the Engineer (if applicable). Resolution of each conflict must receive prior approval from the Owner and the Engineer.
	V. Any proposed deviations from the Contract Drawings must be approved by the Engineer and the Owner.
	W. Maintain 10' horizontal separation (centerline of pipe to centerline of pipe) from sanitary sewer mains and 5' horizontal separation (outside of pipe to outside of pipe) from drainage pipes. Where 10' separation cannot be maintained between sanitar...
	X. Maintain 18" vertical separation (centerline of pipe to centerline of pipe) between all pipes, if possible. Where 18" separation cannot be maintained between gravity sewers and water mains, a 6" separation may be permitted provided D.I.P. is used.
	Y. Ductile Iron Pipe is required in the following circumstances:
	1. Water mains 16” in diameter or larger.
	2. Water mains smaller than 6”.
	3. Within 10’ of gravity or pressure sewage pipes.
	4. Within 10’ of storm sewers and exfiltration trenches.
	5. Within 15’ of building structures.(near side of concrete footing).
	6. Within 15’ of the top of canal and lake banks.
	7. Crossings under any wastewater, reclaimed water, and storm drainage pipes with no joints within 10' of the crossing.
	8. Crossings over wastewater, reclaimed water, and storm drainage pipes with less than 18" vertical separation with no joints within 10' of each other.
	9. Jack and bores (mechanical joint with MEGALUGS or equal).
	10. Within the right-of-way of major roads as determined by the Owner and as shown on the Contract Drawings.
	11.  Under existing or proposed paved areas, including   bicycle paths, sidewalks and parking areas.

	Z. Water mains shall not be laid in fuel contaminated areas.
	AA. Unnecessary transitions between ductile iron pipe and PVC pipe that are not specified or required by the Contract Drawings are not permitted.
	3.4 MISCELLANEOUS INSTALLATION CONDITIONS
	A. New connections to existing mains are to be made using proper specials and fittings to suit the actual conditions.
	B. Verify all pipe dimensions before ordering special fittings and couplings.
	C. Locate existing in-line fittings and valves prior to starting trench work on a line to be connected to an existing fitting or valve.
	D. Line tie-ins are to be done on a date and at a time approved by the Owner.
	E. All connections to existing mains shall be made under the direct supervision of the Owner. Valves on existing mains shall be operated only by the Owner's personnel.
	F. If service must be cut off to existing customers, the Owner must receive four (4) days prior notice to make necessary notifications. The Contractor may be required to assist the Owner in making notifications.
	G. In the event of cutting off service to existing customers, the Contractor shall be ready to proceed with as much material pre-assembled as possible at the site to minimize the length of service interruption. Such connections may be required to be m...
	H. Local chlorination will be required for all pipe and fittings used to complete connections with potable water.
	3.5 FIELD INSPECTION OF SYSTEM
	A. Furnish and install temporary testing plugs or caps for the water line, all necessary pressure pumps, hose, pipe connections, meters, gauges and other similar equipment for conducting pressure and leakage tests and flushing of the new water lines.
	B. Perform tests between valves and in sections not exceeding 1,500 lineal feet in length. Use potable water from a source approved for use by the Owner.
	C. Mains tested shall either be physically separated from existing potable water lines or isolated from existing lines by a double valve arrangement.
	D. Maintain a water line pressure of at least 150 psi for a period of not less than two (2) hours. All joints, fittings and thrust blocks must be exposed during the pressure test.
	E. The maximum quantity of water that must be supplied into the tested pipe to maintain pressure within 5 psi of the specified test pressure shall not exceed 50% of the applicable AWWA C-600 Standard.
	F. Uncover and repair leaks evident at the surface regardless of the total leakage indicated by the test. Remove all pipe, valves, fittings and other materials found defective under the test at no additional expense to the Owner. Tests will be repeate...
	G. The Contractor is responsible for the ultimate tightness of the water line within the preceding requirements. Necessary modifications to the foregoing procedure are subject to prior approval by the Engineer and the Owner.
	H. Inspections will be scheduled for regular working hours only, except for nights when service interruptions are involved. Inspections will not be scheduled for weekends or holidays.
	I. Inspectors will make routine passes on call to inspect such items as thrust blocks, material on-site and clearances between conflicting lines.
	J. Scheduled inspections are required for jack and bores, pipe slippage through jack and bore casings, main line taps, pressure and leakage tests, flushing of sections of completed mains and any time an existing facility of the Owner is to be connecte...
	3.6 THRUST BLOCKS
	A. Brace all fittings, hydrants, and plugs with concrete thrust blocks of adequate size placed between the fittings and the side of the trench in accordance with the details shown in the Contract Drawings.
	B. Fittings, hydrant bases, and plugs are not to be encased in concrete.
	C. Thrust blocks are to remain uncovered until inspected and approved by the Owner.
	D. At all thrust blocks, visqueen protection of plugs and bolts shall be provided.
	3.7 CONCRETE
	A. Provide ready-mixed concrete for thrust blocks, encasements, and protective slabs having a 28-day compressive strength not less than 2,500 psi.
	3.8 FINAL CONNECTION
	A. No connection of the new water main to an existing water main in service shall be made until all tests, including but not limited to pressure, leakage, and bacteriological clearance tests, have been completed and are approved. Thorough flushing of ...
	3.9 RESTORATION AND CLEAN-UP
	A. All areas disturbed by the Work shall be immediately cleaned and restored in to its original condition or better by the Contractor at no cost to the Owner.
	END OF SECTION


	33 95 45 Ductile Iron Pipe and Fittings
	1.1 THE SUMMARY
	A. The WORK covered by this section and the related sections following consists of providing all labor, equipment, material and supplies and performing all operations required to install ductile iron piping and fittings, complete, with appurtenances f...
	B. Related sections:
	1. Section 01 11 00 – Summary of Work
	2. Section 01 74 30 – Pressure Pipe Testing and Disinfection
	3. Section 31 23 00 – Excavation and Fill
	4. Section 31 23 19 - Dewatering
	5. Section 31 23 33 – Trenching and Backfilling
	6. Section 33 26 60 – Water Transmission Systems

	1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. AWWA C105 Polyethylene Encasement for Ductile-Iron Pipe Systems
	B. AWWA C110 Ductile-Iron and Gray-Iron Fittings, 3-in through 48-in for Water
	C. AWWA C111 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	D. AWWA C115 Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges
	E. AWWA C116 Protective Fusion-Bonded Epoxy Coatings for the Interior and Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings for Water Supply Service.
	F. AWWA C150 Thickness Design of Ductile-Iron Pipe
	G. AWWA C151 Ductile-Iron Pipe, Centrifugally Cast for Water
	H. AWWA C153 Ductile-Iron Compact Fittings. for Water Service
	I. AWWA C600 Installation of Ductile Iron Water Mains and Their Appurtenances
	J. AWWA C606 Grooved and Shouldered Joints
	1.3 CONTRACTOR SUBMITTALS
	A. Furnish Submittals in accordance with Section 01 33 00 – Submittal Procedures and the following supplemental requirements:
	B. Shop Drawings
	1. Certified dimensional drawings of valves, fittings, and appurtenances.
	2. For pipe 24-inches diameter and larger, line layout and marking diagrams which indicate the specific number of each fitting and the location and the direction of each fitting in the completed line. In addition, the line layouts shall include:  the ...

	C. Certifications: Certified affidavit of compliance for pipe and other products or materials furnished under this Section and as specified in the referenced standards and the following supplemental requirements:
	1. Physical and chemical properties.
	2. Hydrostatic test reports.

	D. The CONTRACTOR shall be responsible for performing and paying for sampling and testing as necessary for the certifications.
	E. QUALITY ASSURANCE
	1. Where local building and/or plumbing codes conflict with the use of any material, pipe, or type of fittings, or where the local code is more restrictive or specific than this Specification, the material, pipe or type of fitting producing a better q...
	2. To aid in the proper performance and inspection of the subaqueous work, the Contractor shall furnish the services of competent and registered commercial divers and helpers complete with equipment in such numbers as may be necessary.
	3. The Contractor shall at any time permit the Engineer access to the site and provide all equipment and necessary assistance for making subaqueous inspections, including the services of a diver to accompany and assist the Engineer on such inspections.
	4. Diving equipment and procedures shall conform with the Bureau of Ship's Diving Manuals NAVSHIPS 0994-001-9010 Occupational Safety and Health Act (OSHA) and all regulations pertaining to underwater construction.
	5. The Contractor shall provide or make arrangements for air re-filling facilities and other auxiliary equipment and shall arrange for any emergency facilities needed.
	6. Tests: Except as modified herein, materials used in the manufacture of the pipe shall be tested in accordance with the requirements of the referenced standards as applicable.
	7. The CONTRACTOR shall perform said material tests as part of the WORK.  The ENGINEER shall have the right to witness testing conducted by the CONTRACTOR; provided, that the CONTRACTOR's schedule is not delayed for the convenience of the ENGINEER.
	8. In addition to those tests specifically required, the ENGINEER may request additional samples of any material including lining and coating samples for testing by the OWNER.  The additional samples shall be furnished as a part of the WORK.
	9. Inspection: Pipe shall be subject to inspection at the place of manufacture in accordance with the provisions of the referenced standards, as supplemented by the requirements herein.  The CONTRACTOR shall notify the ENGINEER in writing of the manuf...
	10. During the manufacture of the pipe, the ENGINEER shall be given access to areas where manufacturing is in process and shall be permitted to make inspections necessary to confirm compliance with the Specifications.
	11. Three certified records of the tests made by the manufacturer or by a reliable commercial laboratory shall be submitted with each shipment of pipe of any type used for force mains.

	1.4 WORK INCLUDED
	A. In general, the Work under this Section shall include but is not limited to furnishing and installing the following:
	1. Raw Water Transmission Main:
	a. Flanged ductile iron pipe and fittings with an interior cement mortar lining for use on aerial crossings.
	b. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining for use on subaqueous crossings.
	c. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining for use on road crossings.
	d. Ductile iron push-on pipe with an interior cement mortar lining.
	e. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining.
	2. Potable Water Transmission and distribution Main:
	a. Flanged ductile iron pipe and fittings with an interior cement mortar lining for use on aerial crossings.
	b. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining for use on subaqueous crossings.
	c. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining for use on road crossings.
	d. Ductile iron push-on pipe with an interior cement mortar lining.
	e. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining.
	3. Domestic Wastewater Force Main:
	a. Flanged ductile iron pipe and fittings with an interior ceramic epoxy coating for use on aerial crossings.
	b. Ductile iron restrained mechanical joint pipe and fittings with an interior ceramic epoxy coating for use on subaqueous crossings.
	c. Ductile iron restrained mechanical joint pipe and fittings with an interior ceramic epoxy coating for use on road crossings.
	d. Ductile iron push-on pipe with an interior ceramic epoxy coating.
	e. Ductile iron restrained mechanical joint pipe and fittings with an interior ceramic epoxy coating.
	4. Membrane Concentrate Force Main:  (Not used.)

	B. The Work shall also include the furnishing of all labor, materials, equipment including buoys, sounding equipment, lights, transportation, and performing all operations necessary for the proper construction of the project in accordance with these S...
	C. Where the term "subaqueous work" is used herein or where "subaqueous" is referred to, this shall be understood to mean work under water using equipment and methods that are accepted practice for such work.
	D. Where the term "aerial crossing" is used herein, this shall be understood to mean work over water using equipment and methods that are accepted practice for such work.
	E. Where the term “road crossing” is used herein, this shall be understood to mean work under or across an existing paved roadway or thoroughfare using equipment and methods that are accepted practice for such work.
	2.1 GENERAL EQUIPMENT REQUIREMENTS
	A. Lined and polyethylene-wrapped ductile iron pipe shall conform to AWWA C151 and C105, subject to the supplemental requirements in this Section.  The pipe shall be of the diameter and class indicated, shall be provided complete with rubber gaskets, ...
	B. Markings:  The CONTRACTOR shall legibly mark specials 24-inches diameter and larger in accordance with the laying schedule and marking diagram.  Each fitting shall be marked at each end with top field centerline.
	C. Handling and Storage:  The pipe shall be handled as a minimum at the 1/3 points by use of wide slings, padded cradles, or other devices designed and constructed to prevent damage to the pipe coating/exterior.  The use of chains, hooks, or other equ...
	D. Laying Lengths:  Nominal pipe laying lengths shall be 20-feet.
	E. Finish:  The pipe shall have smooth dense interior surfaces and shall be free from fractures, excessive interior surface crazing, and roughness.
	F. Closures and Correction Pieces:  Closures and correction pieces shall be provided as required so that closures may be made due to different headings in the pipe laying operation and so that correction may be made to adjust the pipe laying to confor...
	2.2 MATERIALS
	A. Ductile Iron Pipe:
	1. Ductile Iron Pipe shall be centrifugally cast in metal or sand lined molds conforming to ANSI/AWWA C151 A21.51, latest revision. Minimum pressure class as per ANSI/AWWA C150/A21.50, shall be as follows:
	a. All ductile iron pressure pipe shall be manufactured to withstand an additional 100 psi surge allowance over and above the rated water working pressure specified herein.
	b. All piping shall be factory pressure tested, including end connections and weld-on outlets.
	2. Minimum Special Thickness Class 53 is required for all flanged pipe.
	3. All ductile iron pipe and fittings installed for potable water transmission mains and/or raw water transmission main shall be furnished with an interior cement mortar lining per AWWA C-104 A21.50.  All flanges shall be made of ductile iron.  Flange...
	4. All ductile iron pipe and fittings installed for domestic wastewater force mains shall be furnished with an interior ceramic epoxy coating.
	5. Types of Joints:
	a. Push-On Joint - ANSI/AWWA C111 A21.11.
	b. Flanged Joint - ANSI/AWWA C110 A21.10 or C115 A21.15.
	c. Restrained Mechanical Joints - ANSI/AWWA Standard C111/A21.11 using T-head bolts, coupling nuts and threaded studs.

	Rated Working Plus Surge Pressure (psi)
	Rated Working Pressure (psi)
	Pipe Size
	500
	350
	3” and 4”
	500
	350
	6” to 18”
	450
	300
	20”
	400
	250
	24”
	350
	200
	≥30”
	B. Polyethylene Encasement Material:
	1. Ductile Iron Pipe furnished and installed under this Contract shall be polyethylene encased in the areas shown on the Contract Drawings and in the field as directed by the Engineer. The Contractor shall supply all encasement materials.
	2. The material shall be extruded tube form, flat sheets of high quality virgin polyethylene, 8 mils thick, pigmented with 2.0% to 2.5% of well dispersed carbon black with stabilizers. Minimum tensile strength will be 500 volts per mil thickness.
	3. A plastic adhesive tape approximately two inches wide will be used to close seams and overlaps. The tape must bond securely under water to polyethylene and metal surfaces. Approved types are Polyken No. 900 Polyethylene, Scotchrap No. 50 Polyvinyl,...

	2.3 FITTINGS
	A. Ductile Iron Fittings shall be as shown on the Contract Drawings and shall conform to the following:
	1. Mechanical Joint and Flanged Fittings - ANSI/AWWA C110 A21.10, AWWA C-153, and ANSI/AWWA C111 A21.11.
	2. Ductile Iron Fittings shall be centrifugally cast in metal or sand lined molds and conform to ANSI/AWWA C151 A21.51, latest revision. Minimum pressure rating shall be as follows:
	All ductile iron fittings shall be manufactured to withstand an additional 100 psi surge allowance over and above the rated water working pressure specified herein.

	B. Welded-on outlets may be used in place of reducing tees and reducing crosses, if the nominal outlet diameter is not more than 2 DIP sizes less than the nominal pipe diameter.  If welded-on outlets are used, show and note on the line laying drawings...
	2.4 RESTRAINED JOINTS
	A. Mechanical joint restraint shall be incorporated in the design of the follower gland and shall include a restraining mechanism which, when actuated, imparts multiple wedging action against the pipe, increasing its resistance as the pressure increases.
	B. Lengths of pipe restraint specified on the drawings are approximations only. Actual lengths of restrained joint pipe required for installation shall be based on the calculation specified herein. The Contractor and the pipe manufacturer shall coordi...
	C. Flexibility of the joint shall be maintained after burial. Glands shall be manufactured of ductile iron conforming to ASTM A 536-80.
	D. Restraining devices shall be of ductile iron heat treated to a minimum hardness of 370 BHN. Dimensions of the gland shall be such that it can be used with the standardized mechanical joint bell and tee-head bolts conforming to ANSI/AWWA A21.11 and ...
	E. Twist-off nuts shall be used to insure proper actuating of the restraining devices.
	F. The mechanical joint restraint device shall have a water working pressure of at least 250 psi with a minimum safety factor of 2:1.
	2.5 CERAMIC EPOXY COATING
	A. The interior of all domestic wastewater force main ductile iron pipe and fittings shall be furnished with a factory applied ceramic epoxy coating.
	B. Condition of the Pipe Prior to Surface Preparation:
	1. All pipe and fittings shall be delivered to the application facility without asphalt, cement mortar lining, or any other coating or lining on the interior surface.

	C. Coating Material:
	1. The material shall be an amine cured novalac epoxy containing at least 20% by volume of ceramic quartz pigment.
	2. Coating shall be “Protecto 401 Ceramic Epoxy”, “Linerguard 100”, or PERMITE 9043 type 2”, no equal.

	D. Coating Application:
	1. Coating shall be applied by a competent firm with a successful history of applying coatings to the interior of pipe and fittings.
	2. Prior to abrasive blasting, the entire area to receive the protective compound shall be inspected for oil, grease, etc. Any areas where oil, grease, or any substance which can be removed by solvent is present shall be solvent cleaned using the guid...
	3. After the surface has been solvent cleaned, all areas to receive the protective compounds shall be abrasive blasted using compressed air nozzles with sand or grit abrasive media. The entire surface to be lined shall be struck with the blast media s...
	4. Only slight stains and tightly adhering annealing oxide may be left on the surface. Any area where rust reappears before lining must be re-blasted.
	5. Within eight hours after completion of surface preparation, the interior of the pipe and fittings shall receive 40 mils nominal dry film thickness of Protecto 401. No coating shall take place when the substrate or ambient temperature is below 40o F...
	6. If flange pipe or fittings are included in the project the coating shall not be applied on the face of the flange.
	7. The gasket area and spigot end up to six inches back from the end of the spigot end must be coated with 6 mils nominal, 10 mils maximum Protecto Joint Compound. The joint compound shall be applied by brush to ensure coverage. Care shall be taken to...
	8. The number of coats applied to achieve 40 mils nominal DFT shall be as recommended by the coating manufacturer. In no case shall the material be applied above the DFT per coat recommended by the coating manufacturer in printed literature. The maxim...
	9. Procedures for sealing cut ends and repairing field damaged areas of interior coated pipe and fittings shall be in accordance with the coating manufacturers procedures and recommendations.
	10. Protecto Joint Compound shall be used for touch-up or repair in accordance with the coating manufacturer’s recommendations.

	E. Inspection and Certification:
	1. Coating shall be checked for thickness using a magnetic film thickness gauge. The thickness testing shall be done using the method outlined in SSPC-PA-2 Film Thickness Rating.
	2. The interior coating of all pipe and fittings shall be tested for pinholes with a non-destructive 2,500 volt test. Any defects found shall be repaired prior to shipment.
	3. Each pipe joint and fitting shall be marked with the date of application of the coating system along with its numerical sequence of application on that date and records maintained by the applicator of his work.
	4. The pipe or fitting manufacturer shall supply a certification attesting to the fact that the applicator met the requirements of this specification, and that the material used was as specified.

	F. Handling:
	1. Interior coated pipe and fittings shall be handled only from the outside. No forks, chains, straps or hooks shall be placed inside the pipe and fittings for lifting, positioning, or laying.

	2.6 POLYETHYLENE LINING
	Not Used.
	2.7 MANUFACTURERS
	A. Refer to the Palm Beach County Water Utilities Department Engineering Services Division – Approved Materials and Equipment List (Latest Version)
	3.1 GENERAL
	A. Pipe must be delivered to the job site by means which will adequately support it, and not subject it to undue stresses. Pipe shall be unloaded carefully and strung or stored as close to the final point of placement as practical.
	B. Utmost care shall be exercised in loading and placing of all pipe, fittings, valves, etc., in order to avoid shock and/or damage. Lifting shall be by hoist or skids when hand lifting is not feasible. Dropping will not be permitted. Pipe handled on ...
	C. Any pipe, special casting, or other appurtenances broken or damaged after delivery to the site shall be replaced by the Contractor at its own expense. All pipes and special castings shall be carefully examined for defects, and no pipe or special ca...
	3.2 PREPARATION
	A. The layout of some of the piping systems shown on the Contract Drawings is diagrammatic, but shall be followed as closely as the work will permit.
	B. Clean off scale and dirt both inside and outside before assembly. Remove welding slag or other foreign material from piping.
	C. Before running lines, the Contractor shall carefully verify the location, depth, type of joint needed, and size of pipe to which connection is proposed. The Contractor shall then assure itself that the lines can be run as contemplated without inter...
	D. All lengths of pipe shall be dimensioned accurately to measurements established at the site, and shall be worked into place without springing or forcing. Cut sections of pipe shall be reamed to remove all burrs.
	E. The Contractor shall cut all pipe and drill all holes that may be necessary, whenever and wherever so required. This work shall be done in a thorough and workmanlike manner.
	F. All field-cut or drilled pipe shall be hermetically sealed along the cut edge and for a distance of six inches inside and outside of the pipe with at least 15 mils of coal tar epoxy such as Koppers Bitumastic 300M or equal applied in no less than t...
	G. Changes in direction, unless otherwise noted on the Contract Drawings or approved by the Engineer, shall be made with restrained mechanical joint fittings. The bending of pipe is strictly prohibited.
	H. Any transition from one pipe size to another shall be made with a reducing fitting. Reducing bushings are prohibited except where specifically called for on the Contract Drawings.
	I. Deflection of piping at joints is permitted. The maximum allowable deflection shall be 50% of the maximum allowable deflection recommended by the pipe manufacturer.
	3.3 INSTALLATION OF PIPING
	A. Lines, Grades, Stakes and Templates:
	1. The Contractor shall, at its own expense, furnish all stakes, templates, patterns, platforms, and labor required in the layout of any part of the Work.
	2. The line and grade of all piping, as well as the location of all appurtenances, will be as shown on the Contract Drawings, or as directed by the Engineer.
	3. The Contractor shall give the Engineer a minimum of 48 hours notice for any engineering or inspection necessary to continue or complete the Work.
	4. The Contractor shall establish all limit marks and bench marks reasonably necessary for the execution of the Work. The locations of all such marks so established shall be indicated and identified on the project record drawings as maintained by the ...

	B. Excavation:
	1. The Contractor shall perform all excavation required for the installation of all parts of the project. All excavation shall be in strict accordance with the requirements of Section 31 23 00.
	2. The excavation of the trench shall not advance more than 100 feet ahead of the completed pipe work except where in the opinion of the Engineer it is necessary to drain wet ground, or for other reasons as approved by the Engineer.
	3. All excavations shall be made by open cut except as shown on the Contract Drawings. The sides of the trench shall be kept as nearly vertical as possible, especially from the trench floor to a level of one foot above the top of the pipe. Trench bott...
	4. The bottom of trenches shall be accurately graded to provide uniform bearing and support for each section of pipe on undisturbed soil at every point along its entire length, except for portions of the pipe sections where it is necessary to excavate...
	5. Excavation carried beyond or below grades specified by the Engineer shall be backfilled at the Contractor's expense with earth, sand, or gravel as directed by the Engineer, and shall be thoroughly tamped.
	6. The materials excavated shall be deposited on the sides of the trenches and beyond the reach of slides, with the banks trimmed up so as little inconvenience as possible is made to public travel or occupants of adjoining property.
	7. Sidewalks, roads, streets, and pavements shall not be obstructed by excavated materials, except as authorized by the Engineer. In this case, adequate temporary provisions will be made for a satisfactory temporary passage of pedestrians and vehicles.
	8. Adequate bridging and planked crossings must be provided and maintained across all open trenches for pedestrians and vehicles. Barriers, lights, flares and any other necessary warning devices shall be provided and maintained by the Contractor at tr...
	9. In case it is necessary to place excavated material adjacent to buildings, the Contractor shall erect barriers to keep the earth at least four feet from the front of such buildings. In case earth is deposited on grass plots, the Contractor shall re...
	10. The Contractor shall, without additional expense, provide suitable temporary channels for any water that may flow along or across the site of the Work.
	11. Where the bottom of the trench is found to consist of material which is unstable to such a degree that, in the opinion of the Engineer, it cannot be removed and shaped to adequately support the pipe, the trench bottom shall be stabilized by the Co...
	12. The Contractor shall excavate the trench for subaqueous crossings to the elevations and typical sections shown on the Contract Drawings:
	a. Trench bottoms shall be excavated to the bottom grade at which the pipe is to be laid, plus over dig as necessary. Excavation in water shall be made from equipment by use of approved methods. The trench will remain open until the pipe can be proper...
	b. Excavated material shall be stored in such a manner as not to interfere with the progress of the Work. Excavated material may be used to refill the trench, subject to the requirements outlined herein.
	c. Excess materials shall be spread over the top of the trench to bring areas to final finished grade. If additional material is required, the Contractor will furnish acceptable material from other sources.
	d. All unsuitable material will be stock-piled and disposed of by the Contractor in a manner meeting the approval of the Engineer.
	e. The Contractor shall anticipate that the work will be performed under the vigilance and periodic inspection of the Lake Worth Drainage District (LWDD), the Palm Beach County Public Health Unit (PBCPHU), the Palm Beach County Department of Engineeri...
	f. Upon completion of the Work, all trenches shall have been backfilled to a level equal to the original contour of the site before the start of construction and at least three feet above the top of the new pipeline. Backfilling shall be accomplished ...

	C. Pipe Clearances in Rock:
	1. Ledge rock, boulders and large stones shall be removed to provide a clearance of at least six inches below and on each side of all pipe, valves and fittings. Before the pipe is laid, all irregularities of the rock are to be filled with earth or san...
	2. The specified minimum clearances are the minimum clear distances which will be permitted between any part of the pipe and appurtenances being laid and any part, projection, or point of such rock, boulder or stone.

	D. Blasting:
	1. Blasting for rock excavation will not be permitted.

	E. Bracing and Shoring:
	1. The Contractor shall do all bracing, sheeting and shoring necessary to perform and protect all excavations as required for safety and as otherwise directed by the Engineer.

	F. Dewatering:
	1. The Contractor shall at all times during construction of the Work, provide and maintain ample means and devices with which to promptly and efficiently remove and properly dispose of all water entering trenches and excavations and keep said excavati...
	2. No pipe joints shall be made in water, nor shall water be allowed to rise over masonry or mortar until the concrete or mortar has set for at least 24 hours. Dewatering operations shall be in strict accordance with the requirements of Section 31 23 19.

	G. Bedding and Base Fill:
	1. After pipe joints have been inspected and given preliminary approval, and sufficient time has elapsed for setting of joints, backfilling shall be performed by hand, together with tamping, until fill has progressed to an elevation at least one foot ...
	2. During this initial stage of backfilling, approved granular materials or loose soil free from lumps, organic materials or stones shall be deposited in layers six inches thick and compacted by hand, or with manually operated machine tampers actuated...
	3. It is the intention of these Specifications to lay the subaqueous crossing pipe on a sand or crushed gravel foundation. Should rock be encountered above the trench bottom it shall be excavated to a depth of twelve inches under the pipe to allow for...
	4. In no case shall the gradient or alignment of any aerial, subaqueous, or road crossing be changed from that indicated on the Contract Drawings without the permission of the Engineer.

	H. Backfilling:
	1. The Contractor shall perform all backfilling that may be required for the installation of any and all parts of the Project. Backfilling shall be performed in accordance with Section 31 23 33.
	2. After the pipe is laid as specified herein, the trench shall be backfilled with selected fine materials from the excavation or borrow.

	I. Clean-Up:
	1. The Contractor shall clean up and legally dispose of all trash, wood forms and other        debris and restore the job site to a condition acceptable to the Owner.
	2. Excess excavated material within the FDOT right-of-ways shall be hauled to a located designated by the Engineer, within 20 miles.  The Contractor shall include in the cost of the pipe installation removal and disposal of all excess excavated material.
	3. Pipe laying operations shall not be permitted to extend excessive distances ahead of clean-up. Unless otherwise directed by the Engineer, clean-up activities shall not lag behind pipe installation by more than 500 feet.

	J. Tees, Crosses, Bends, Plugs, Caps, Blind Flanges, Etc.:
	1. Standard plugs shall be inserted into the bells of all dead end pipes, tees or crosses; spigot ends shall be capped; flanged ends shall have suitable blind flanges.
	2. All tees, crosses, bends, plugs, and other fittings shall be mechanically restrained in accordance with the pipe manufacturers design manual for restrained joints.
	3. In addition to full mechanical restraint, concrete reaction or thrust blocks may be used for supplemental restraint at all tees, crosses, plugs, caps, and at bends deflecting 11-1/4 degrees or more.
	4. Concrete reaction or thrust blocks shall have a 28-day compressive strength of not less than 2,500 psi. The concrete mix shall consist of one part cement, two parts sand and five parts stone or gravel, by weight.
	5. Concrete reaction or thrust blocks are to be poured between undisturbed solid ground and the fitting. The concrete will be so placed that pipe joints and fitting joints will be accessible for repair.

	K. Temporary Plugging:
	1. Piping shall be temporarily plugged at the end of each day's work. Plugging shall be adequate to prevent the entry of animals into the pipe or the entrance or insertion of deleterious materials. Plugs installed for pressure testing shall be fully s...
	2. Where plugging is required because of contract division or phasing for later connection, the ends of such lines shall be equipped with a permanent type plug or blind flange. Installation or removal of such plugging shall be considered incidental to...

	L. Flanged Joints:
	1. Care shall be taken in bolting flanged joints that there is no restraint on the opposite end of the that would prevent pressure from being evenly and uniformly applied on the gasket.
	2. Bolts shall be gradually tightened, each in turn, at a uniform rate of gasket compression around the entire flange.

	M. Pipe Laying in Cinders:
	1. Where pipe must be laid through cinder fill, garbage dumps, slag piles, or where harmful corrosive conditions exist in the soil, notify the Engineer immediately.
	2. At the Engineer's direction, encase the pipe in accordance with subsection 2.1.C of these specifications and backfill with sand, limestone, or shell material.

	N. Subaqueous Crossing:
	1. Subaqueous piping shall be placed by suitable means to the line and grade shown on the profile. The actual work of laying the pipe shall be accomplished by experienced personnel well qualified in this type of work.
	2. Sand bags may be used to support the pipe in the ditch but no pipe shall be laid on blocks. Before backfilling, the barrel of the pipe shall be firmly supported along its entire length by the sand or crushed bedding.
	3. The Engineer shall approve each section of pipe installed prior to and after placing backfill. Such approval shall not relieve the Contractor of the responsibility of re-excavating for and repairing any leaks discovered when the hydrostatic pressur...
	4. Precautions shall be taken during installation to prevent silt and other foreign matter from entering the pipeline. Sheet piling may be required where the trench is in muck.
	5. Before assembling the pipe all lumps, blisters and excess coal tar coating shall be removed from the mating ends of each pipe, and both bell and spigot ends shall be wire-brushed and wiped clean and dry.
	6. The method of assembly of the locked joint type of fittings and the ball type joints shall be in accordance with these Specifications and the Manufacturer's recommendations and standards.
	7. Where required, the Contractor shall use a non-toxic type lubricant for assembly of rubber gasket joints in accordance with the manufacturer's recommendations.

	O. Turbidity Control:
	1. The Contractor shall take adequate precautions to minimize siltation and bank erosion in waterways.
	2. The Contractor must control turbidity on subaqueous and aerial crossing work so that it does not exceed established background turbidity by more than 50 Jackson Turbidity Units (JTU's) at a distance greater than 100 feet from the point of work.
	3. This shall be done by the use of four turbidity screens suspended by floats or other methods approved by the Engineer. The turbidity screens shall be spaced twenty-five feet apart, with two screens on each side of the crossing.

	P. Conformity with Permits and Regulations:
	1. The subaqueous and aerial construction is licensed under formal permits issued by the Lake Worth Drainage District and the State of Florida Department of Environmental Regulation. Permits shall be obtained by the Owner with copies provided to the C...
	2. The Contractor shall comply with all regulations, conditions and other requirements promulgated under these permits or by other governmental agencies having jurisdiction.

	Q. Crossing Signs:
	1. The Contractor shall install a sign at each location where the pipeline crosses the shoreline.
	2. The sign shall be 3/32 inches thick aluminum and shall conform to Sections 700-1 through 700-7 of the F.D.O.T. Specifications, latest revision. The signs shall be painted with baked enamel.
	3. All sign dimensions and design shall be in accordance with the U.S. Department of Transportation, Federal Highway Administration Manual of Uniform Traffic Control Devices and as specified on the Contract Drawings.
	4. All sign installations shall conform to the F.D.O.T. Specifications, Section 700-8 and 700-9, and as approved by the Engineer.

	R. Restrained Joints:
	1. Restrained joints shall be provided as shown on the Contract Drawings.
	2. Restrained joint fittings shall be constructed using a PBCWUD approved field installed joint restraint system capable of holding against line pressures up to the rated water working pressure as specified below (with a 2:1 safety factor):
	3. The minimum number of restrained joints required for resisting forces at fittings and changes in direction of pipe is shown on the Contract plans.  The pipe manufacturer will verify that the length of restraint indicated on the plans is adequate. T...

	3.4 PIPELINE TESTING
	A. All pipe shall be hydrostatically tested in accordance with Section 01 74 30.
	B. Before testing, all parts of the pipeline must be backfilled and braced sufficiently to prevent movement under pressure. If concrete thrust blocks are used, ample curing time must be provided prior to pressure testing to allow time for concrete to ...
	C. All sections of lines must be thoroughly flushed and filled with clean water obtained from an approved source. Air shall be vented from all high points in the pipeline before conducting pressure and leakage tests. Prior to beginning testing, the te...
	D. All pipelines shall be disinfected and bacteriologically cleared to potable water main standards of the Palm Beach County Public Health Unit (PBCPHU) and the State of Florida Department of Environmental Protection (FDEP).
	3.5 PIPELINE CLEANING
	A. The entire length of pipeline shall be cleaned and flushed using the progressive poly pig method in accordance with Section 02661.
	B. Potable water supplied by the Owner shall be used for flushing the pipeline.
	3.6 DISINFECTION
	A. Disinfection of the pipeline shall be accomplished after successful pressure testing in accordance with Section 01 74 30 and cleaning in accordance with Section 01 74 40.
	B. The disinfecting agent shall be liquid chlorine or sodium hypochlorite solution. Dry hypochlorite, similar or equal to “HTH” may also be used.
	C. The piping shall be disinfected by the introduction of a disinfecting agent into potable water being pumped into the system, in such a manner that the entire system is filled with water containing a minimum chlorine concentration of 50 PPM througho...
	D. The disinfected water will be allowed to remain in the pipeline for a minimum contact period of eight hours before the system is flushed. After the disinfecting agent has been permitted to remain for the specified contact period, the pipeline and v...
	E. After the system has been disinfected and flushed as specified herein, samples of water will be taken from the sample points specified on the Contract Drawings, collected in suitable sterilized containers, and forwarded to an independent testing la...
	F. If the analyzed samples show the presence of coliform bacteria, the disinfection procedure will be repeated by the Contractor until tests indicate the absence of coliforms.
	G. Two consecutive daily samples shall be satisfactorily tested before the system is placed into service. The Contractor is responsible for collection of samples and paying for tests.
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	1.1 THE SUMMARY
	A. Provide polyvinyl chloride (PVC) pressure pipe, complete in place, as indicated in accordance with the Contract Documents.
	1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. Section 01 11 00 – Summary of Work.
	B. Section 01 74 30 – Pressure Pipeline Testing and Disinfection.
	C. Section 31 23 33 – Trenching and Backfilling.
	D. Commercial Standards
	AWWA C104/A21.5 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
	AWWA C110/A21.10 Ductile-Iron and Gray-Iron Fittings 3-in Through 48-in for Water and Other Liquids
	AWWA C111/A21.11 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	AWWA C600 Installation of Ductile-Iron Water Mains and Appurtenances
	AWWA C900 Polyvinyl Chloride (PVC) Pressure Pipe 4-in Through 12-in for Water Distribution
	ASTM D 2584  Test Method for Ignition Loss of Cured Reinforced Resins
	PPI Technical Report TR 3/4 Policies and Procedures for Developing Recommended Hydrostatic Design Stresses for Thermoplastic Pipe Materials
	AWWA Manual M23 PVC Pipe - Design and Installation
	1.3 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with the submittal specification requirements.
	B. Shop Drawings
	1. Submit drawings of pipe, fittings, and appurtenances.
	2. Submit design calculations in order to demonstrate compliance of pipe and fittings with the requirements of this Section.
	3. Furnish manufacturer's literature for metallic locating tape.
	C. Certifications
	1. Furnish a certified affidavit of compliance for pipe and other products or materials under this Section and the following supplemental requirements:
	a. hydrostatic proof test reports;
	b. sustained pressure test reports; and,
	c. burst strength test reports.
	D. Perform and pay for sampling and testing as necessary for the certifications.
	E. Shop drawing submittals for materials listed as approved in the Water Utilities Department Manual of Minimum Engineering and Construction Standards are not required if the Contractor submits a signed shop specification form attached hereto
	1.4 QUALITY ASSURANCE
	A. Inspection
	1. Pipe shall be subject to inspection at the place of manufacture.
	2. Notify the ENGINEER in writing of the manufacturing starting date, not less than 14 Days prior to the start of any phase of the pipe manufacture.
	3. During the manufacture of the pipe, give the ENGINEER access to areas where manufacturing is in process, and permit the ENGINEER to make inspections as necessary to confirm compliance with the indicated requirements.
	B. Testing
	1. Test the materials used in the manufacture of the pipe in accordance with the requirements of this Section and the referenced standards, as applicable.
	2. The ENGINEER shall have the right to witness testing, provided that the CONTRACTOR'S schedule is not delayed for the convenience of the ENGINEER.
	3. Additional Samples
	a. In addition to those tests specifically required, the ENGINEER may request additional samples of any material for testing by the OWNER.
	b. Furnish the additional samples as a part of the WORK.
	2.1 GENERAL
	A. Provide PVC pressure pipe (4-inch through 12-inch) conforming to the applicable requirements of AWWA C900, and the requirements indicated in this Section.
	2.2 PIPE DESIGN CRITERIA
	A. General
	1. All domestic wastewater force main 12-inch diameter and smaller shall be constructed of polyvinylchloride (PVC) C900 SDR 18 conforming to the requirements of this section.

	B. Determination of External Loads
	1. Compute the dead (earth) loads using the following 2 equations for trench or embankment conditions, as applicable:
	a. Trench Condition:
	Wd = HwBc
	Where:  Wd = earth load in pounds per linear foot
	H = height of soil cover, feet
	w = 130 lb/cu ft
	Bc = outside diameter of pipe, feet
	b. Positive Projecting Embankment Condition:
	Wc = CcwBc2
	Where:  Wc = Earth load in pounds per linear foot
	Cc = Calculation coefficient (based on rsdP of 0.75)
	Ku = 0.19
	w = 130 lb/ft3
	Bc = Outside diameter of pipe, feet
	C. Truck Live Loads
	1. Determine the truck live loads using the method recommended by AASHTO in "Standard Specifications for Highway Bridges."
	2. For depths of cover less than 10 feet, add HS-20 live loads to the earth loads in order to determine the total load.
	3. For depths of cover 3 feet or less, include HS-20 live load plus impact.
	D. Deflection Control
	1. The deflection of the pipe after installation, as determined from the Modified Iowa Formula outlined in AWWA M23, shall not exceed 0.03 times the outside diameter.
	2. If the calculated deflection exceeds 0.03 times the outside diameter, increase the pipe class or improve the quality of the pipe zone backfill in order to achieve a higher modulus of soil reaction, E'.
	3. For purposes of calculation, values of E' shall be 1100 psi at 90 percent Standard Proctor; 1500 psi at 95 percent Standard Proctor; and 2500 psi at 100 percent Standard Proctor, and the deflection lag factor shall be 1.5.
	2.3 PIPE
	A. Provide pipe of the indicated diameter and pressure class, complete with rubber gaskets.
	B. Provide specials and fittings as indicated.
	C. The dimensions and pressure classes for Dimension Ratios for large PVC pressure pipe with Cast-Iron Pipe Equivalent O.D.s shall conform to the requirements of AWWA C900.
	D. Additives and Fillers
	1. Unless otherwise allowed in alternate qualification procedures of PPI-TR3, compounds which have a Hydrostatic Design Basis (HDB) of 4000 psi at 73.4 degrees F and for water shall not contain additives and fillers that exceed the recommended values ...
	2. If requested by the ENGINEER, determine the additive and filler content using the pyrolysis method as specified in ASTM D 2584.
	E. Joints
	1. Joints for the buried PVC pipe shall be either an integral bell manufactured on the pipe or a separate coupling both employing a rubber ring joint.
	2. Provide the bell and coupling of the same thickness as of the pipe barrel, or greater thickness.
	3. Provide the sealing ring groove in the coupling of the same design as the groove in cast iron fittings and valves available from local water works supply distributors.
	4. Where indicated, provide ductile iron restrained joint pipe.
	5. No restrained joint PVC pipe will be accepted.
	F. Joint Deflection
	1. Deflection at the joint shall not exceed 1.5 degrees or the maximum deflection recommended by the manufacturer.
	2. No deflection of the joint will be accepted for joints that are over-belled or not belled to the stop mark.
	2.4 FITTINGS
	A. Provide ductile iron fittings conforming to the requirements of AWWA C110, Class 250.
	B. PVC pipe fittings shall be mechanical joint.
	C. Line and coat fittings in accordance with the requirements of Section 09 96 00 – Protective Coatings.
	D. Clearly label each fitting in order to identify its size and pressure class.
	2.5 Adapters
	A. Where it is necessary to joint pipe of different types, the necessary adapters shall be utilized. Adapters shall have ends conforming to the above specifications for the appropriate type of joint to receive the adjoining pipe.
	B. Adapters joining two classes of pipe may be of the lighter class provided that the annular space in bell and spigot type joints will be sufficient for proper jointing.
	C. The joining of PVC to ductile iron pipe shall be accomplished with flexible compression couplings. Such couplings shall meet the requirements of ASTM C 425.
	D. Refer to the attached “Shop Specifications” for a listing of adapters approved for use on this project.
	2.6 Tapping Sleeves and Tapping Valves
	A. Provide ductile iron, mechanical joint tapping sleeves. Factory epoxy coated steel tapping sleeves are permissible on existing SDR-26 and SDR-21 PVC pipe only.
	B. Provide as a tapping valve a mechanical joint, iron body, resilient seat gate valve, conforming to those described in these Specifications.
	C. Pressure test the tapping sleeve and valve at 150 psi for one hour. The OWNER and the ENGINEER must be given no less than 48 hours advance notice of the test and must be present to witness the test. The pipe coupon will be carefully preserved and t...
	D. Provide double strap tapping saddles with AWWA threads and ball valve curb stop with operating nut gate valve for 1.5-inch and 2-inch taps. Provide double strap tapping saddle with AWWA threads and corporation stop with AWWA inlet threads for taps ...
	E. All taps must be not less than 24-inches from a fitting or bell. The tapping line must be smaller than the tapped line, except as approved by the OWNER and the ENGINEER.
	F. A ductile iron tapping sleeve is required for all taps unless the tapping line is less than 1/2 the diameter of the line to be tapped. A steel tapping sleeve is permissible in those cases. Cut-in tee construction may be required by the OWNER depend...
	G. Refer to the attached “Shop Specifications” for a listing of tapping sleeves and tapping valves approved for use on this project.
	3.1 GENERAL
	A. Perform laying, jointing, and testing for defects and leakage in the presence of the ENGINEER, and obtain the ENGINEER's approval before acceptance.
	B. Material found to have defects will be rejected, and the CONTRACTOR shall promptly remove such defective materials from the Site.
	C. Installation shall conform to the requirements of AWWA M23, instructions furnished by the pipe manufacturer, and to the supplementary requirements indicated herein.
	D. Wherever the provisions of this Section and the aforementioned requirements are in conflict, the more stringent provision shall apply.
	3.2 HANDLING AND STORAGE
	A. Handling
	1. Carefully inspect pipe, fittings, and accessories before and after installation, and reject those found to be defective.
	2. Pipe and fittings shall be free from fins and burrs.
	3. Before being placed in position, clean the pipe, fittings, and accessories and maintain them in a clean condition.
	4. Provide proper facilities for lowering sections of pipe into trenches.
	5. Under no circumstances drop or dump pipe, fittings, or any other material into trenches.
	B. Storage
	1. Store pipe, if possible, at the Site in unit packages provided by the manufacturer.
	2. Exercise caution to avoid compression damage or deformation to bell ends of the pipe.
	3. Store pipe in such a way as to prevent sagging or bending, and protect pipe from exposure to direct sunlight by covering with an opaque material while permitting adequate air circulation above and around the pipe.
	4. Store gaskets in a cool, dark place out of the direct rays of the sun, preferably in original cartons.
	3.3 TRENCHING AND BACKFILL
	A. Trench excavation and backfill shall conform to the requirements of Section 31 23 33 – Trenching and Backfilling.
	3.4 INSTALLATION
	A. Lay bell-and-spigot pipe with the bell end pointing in the direction of laying.
	B. Grade the pipe in straight lines, taking care to avoid the formation of any dips or low points.
	C. Do not lay pipe when the conditions of trench or weather are unsuitable.
	D. At the end of each day's WORK, temporarily close the open ends of pipe with wood blocks or bulkheads.
	E. Supports
	1. Support pipe at its proper elevation and grade, taking care to provide firm and uniform support.
	2. Wood support blocking will not be accepted.
	3. The full length of each section of pipe and fittings shall rest solidly on the pipe bed, with a recessed excavation in order to accommodate bells, joints, and couplings.
	4. Provide anchors and supports where indicated and where necessary for fastening WORK into place.
	5. Independently support fittings.
	F. Use short lengths of pipe in and out of each rigid joint or rigid structure.
	G. Replace piping that does not allow sufficient space for proper installation of jointing material with piping of proper dimensions.
	H. Blocking or wedging between bells and spigots will not be accepted.
	I. Install joints in accordance with the manufacturer's recommendations.
	J. Keep trenches free of water until joints have been properly made.
	K. The maximum combined deflection at couplings shall be in accordance with the manufacturer's recommendations.
	L. Cutting
	1. Cut the pipe by means of saws, power-driven abrasive wheels, or pipe cutters, which will produce a square cut.
	2. Cuts by wedge-type roller cutters will not be accepted.
	3. After cutting, bevel the end of the pipe using a beveling tool, portable type sander, or abrasive disc.
	M. Groundwater and trench water shall be kept out of the pipe and the pipe kept closed with a test plug when work is not in progress. Trenches are to be dewatered and the cost thereof included in the price for installing the pipe. All pipe shall be la...
	N. Excavation may be stopped when, in the opinion of the ENGINEER, the trench is open too far in advance of the pipe laying operation. Pipe shall be fully supported along its entire length. Backfill shall be free of boulders and debris. Sharp or rocky...
	O. Damaged or unsound pipe or fittings will be removed and replaced by the CONTRACTOR at no additional cost to the OWNER. Remove from the pipe all lumps, blister, excess coating material and oil prior to jointing of the pipe.
	P. Force mains are to be restrained to prevent movement of lines under pressure. Provide restrained joints at all bends, tees, crosses, wyes, plugs and main line taps. Provide support thrust blocks under all main line valves, tapping valves and tappin...
	Q. Pipe which has been disturbed after being laid will be taken up, the joints cleaned, and the pipe properly re-laid. Superfluous material inside the pipe must be flushed or removed by means of an approved follower or scraper after joints are made.
	R. Install fittings and pipe joints in strict accordance with the manufacturer's specifications and recommendations.
	S. Unanticipated conflicts with other underground utilities must be immediately brought to the attention of the OWNER and the ENGINEER (if applicable). Resolution of each conflict must receive prior approval from the OWNER and the ENGINEER. Any propos...
	T. For sewage force mains, maintain 10' horizontal separation (outside of pipe to outside of pipe) from water mains and drainage pipes. Where 10' separation cannot be maintained between force mains and water mains, the ENGINEER may permit a lesser sep...
	U. Maintain 18" vertical separation (outside of pipe to outside of pipe) between all pipes, if possible. Where 18" vertical separation cannot be maintained, the ENGINEER may permit a lesser separation, provided restrained joint pipe and fittings are u...
	V. Miscellaneous Installation Conditions
	1. New connections to existing mains are to be made using proper specials and fittings to suit the actual conditions. Verify all pipe dimensions before ordering special fittings and couplings.
	2. Locate existing in-line fittings and valves prior to starting trench work on a line to be connected to an existing fitting or valve. Line tie-ins are to be done on a date and at a time approved by the OWNER.
	3. All connections to existing mains shall be made under the direct supervision of the OWNER. Valves on existing mains shall be operated only by the OWNER’s personnel.

	W. Thrust Blocks
	1. In addition to full mechanical restraint, concrete reaction or thrust blocks may be used for supplemental restraint at fittings, and plugs. Concrete reaction or thrust blocks shall be placed between the fittings and the side of the trench in accord...
	2. Thrust blocks are to remain uncovered until inspected and approved by the OWNER. At all thrust blocks, visqueen protection of plugs and bolts shall be provided.

	X. Concrete
	1. Provide ready-mixed concrete for thrust blocks, encasements, and protective slabs having a 28-day compressive strength not less than 2,500 psi.

	3.5 INSTALLATION OF COPPER WIRE
	A. Provide polyvinyl chloride pipelines with No. 10 AWG bare copper wire, laid along the top of the pipe and held in place with ties or hitches of the same kind of wire and spaced not more than 13 feet apart, or metallic locating tape laid along the c...
	B. Furnish manufacturer's literature, completely describing the tape proposed to be furnished.
	C. No tape shall be used prior to receipt of written approval of the ENGINEER.
	3.6 SERVICE CONNECTIONS
	A. Direct tapping will not be accepted.
	B. Use double-strap bronze service clamps for service connections.
	C. Provide service clamps with a bearing area of sufficient width along the axis of the pipe such that the pipe will not be distorted when the saddle is made tight.
	D. Cutting
	1. Use an internal shell cutter to drill through the corporation stop in order to minimize PVC shavings, retain the coupon, and reduce stress.
	2. Cuts by single-fluted shell cutters or twist drills will not be accepted.
	3. Lubricate the cutting and tapping edges of the tool with cutting lubricant.
	4. Make the cuts slowly, use the follower very lightly, and do not force the cutter through pipe wall.
	5. Provide the shell cutter with sufficient throat depth to handle the heavy-wall PVC pipe.
	6. Maximum outlet size permitted with service clamps or saddle is 2-inches.
	E. Tapping Sleeves
	1. Use tapping sleeves and valves for outlet sizes greater than 2 inches in diameter.
	2. Assemble and install tapping sleeves in accordance with the manufacturer's recommendations.
	3.7 FIELD TESTING AND DISINFECTION
	A. Field testing and disinfection of water mains shall conform to the requirements of Section 01 74 30 – Pressure Pipe Testing and Disinfection.

	40 05 00 - Piping, General_v033117
	1.1 THE REQUIREMENT
	A. Provide the piping systems indicated, complete and operable, in accordance with the Contract Documents.
	B. The provisions of this Section shall apply to piping sections in Divisions 33 and 40.
	C. The Drawings define the general layout, configuration, routing, method of support, pipe size, and pipe type.
	D. The Drawings are not pipe construction or fabrication drawings. CONTRACTOR shall prepare pipe spooling and fabrication drawings and shall submit to the ENGINEER for review.
	E. Where pipe supports and spacing are indicated on the Drawings and are referenced to a Standard Detail, the CONTRACTOR shall use that Detail.
	F. Where pipe supports are not indicated on the Drawings, it is the CONTRACTOR'S responsibility to develop the details necessary to design and construct mechanical piping systems to accommodate the specific equipment provided, and to provide spacers, ...
	1.2 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
	A. AISI C 1012   Carbon Steel
	B. ANSI/ASME B1.1  Unified Inch Screw Threads, (UN and UNR Thread Form).
	C. ANSI/ASME B1.20.1  Pipe Threads, General Purpose (inch).
	D. ASCE 7-05   Minimum Design Loads for Buildings and Other Structures
	E. ASME B16.5   Pipe Flanges and Flanged Fittings, Steel Nickel Alloy and
	other Special Alloys.
	F. ASME B 31   Standards for Pressure Piping
	G. ASME Section 9  Boiler and Pressure Vessel Code
	H. ASTM A 36    Standard Specification for Carbon Structural Steel
	I. ASTM A 108   Standard Specification for Chromium and Chromium-Nickel
	Stainless Steel Plate, Sheet, and Strip for Pressure Vessels
	and for General Applications
	J. ASTM A 167   Standard Specification for Stainless and Heat-Resisting
	Chromium-Nickel Steel Plate, Sheet, and Strip
	K. ASTM A 193    Standard Specification for Alloy-Steel and Stainless Steel
	Bolting for High Temperature or High Pressure Service and  Other Special Purpose Applications
	L. ASTM A 194   Standard Specification for Carbon Steel, Alloy Steel, and
	Stainless Steel Nuts for Bolts for High Pressure or High Temperature Service, or Both
	M. ASTM A 240   Standard Specification for Chromium and Chromium-Nickel
	Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications
	N. ASTM A 276   Standard Specification for Stainless Steel Bars and Shapes
	O. ASTM A 307   Specification for Carbon Steel Bolts and Studs, 6,000 psi
	Tensile.
	P. ASTM A 325   Specification for High-Strength Bolts for Structural Steel
	Joints.
	Q. ASTM F 436   Standard Specification for Hardened Steel Washers
	R. ASTM F 467    Standard Specification for Nonferrous Nuts for General Use
	S. ASTM F 468   Standard Specification for Nonferrous Bolts, Hex Cap
	Screws, Socket Head Cap Screws, and Studs for General Use
	T. ASTM A 512   Standard Specification for Cold-Drawn Buttweld Carbon
	Steel Mechanical Tubing
	U. ASTM A 513   Standard Specification for Electric-Resistance-Welded
	Carbon and Alloy Steel Mechanical Tubing
	V. ASTM A 563    Standard Specification for Carbon and Alloy Steel Nuts
	W. ASTM A 576   Standard Specification for Steel Bars, Carbon, Hot-
	Wrought, Special Quality
	X. ASTM D 792   Test Methods for Specific Gravity and Density of Plastics by
	Displacement.
	Y. ASTM F 844   Standard Specification for Washers, Steel, Plain (Flat),
	Unhardened for General Use
	Z. AWS D1.1   Structural Welding Code
	AA. AWWA M 11   Steel Pipe – A Guide for Design and Installation
	BB. AWWA C 115    Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron
	Threaded Flanges
	CC. AWWA C 207   Steel Pipe Flanges for Water Works Service, Sizes 4 in
	through 144 in.
	DD. AWWA C 209   Standard for Cold-Applied Tape Coatings for the Exterior of
	Special Sections, Connections, and Fittings for Steel Water Pipelines
	EE. AWWA C 219   Standard for Bolted Sleeve-Type Couplings for Plain-End
	Pipe.
	FF. AWWA C 606   Grooved and Shouldered Joints.
	1.3 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with submittal procedures.
	B. Shop Drawings:  Shop Drawings shall contain the following information:
	1. Drawings:  Layout drawings including necessary dimensions, details, pipe joints, fittings, specials, bolts and nuts, gaskets, valves, appurtenances, anchors, guides, design calculations, and material lists.  Pipe spooling and fabrication drawings s...
	2. Grooved joint couplings and fittings shall be shown on drawings and product submittals, and shall be specifically identified with the applicable style or series designation.
	3. Thermoplastic Pipe Joints:  Submit solvent cement manufacturer's catalog indicating that the recommended product is suitable for each fluid service application.
	4. Gasket Material: Submit gasket manufacturer's catalog indicating that the recommended product is suitable for each fluid service application.
	5. Seals and Seating Materials: Submit elastomer material and manufacturer's catalog indicating that the recommended product is suitable for each fluid service application.
	6. Modular Seals for Pipe:  Manufacturer's catalog sheet showing materials and installation procedures.
	C. Samples
	1. Performing and paying for sampling and testing as necessary for certifications are the CONTRACTOR'S responsibility.
	D. Certifications
	1. Necessary certificates, test reports, and affidavits of compliance shall be obtained by the CONTRACTOR.
	2. A certification from the pipe fabricator that each pipe will be manufactured subject to the fabricator’s or a recognized Quality Control Program.  An outline of the program shall be submitted to the ENGINEER for review prior to the manufacture of a...
	1.4 MATERIAL DELIVERY, STORAGE, AND PROTECTION
	A. Piping materials, fittings, valves, and accessories shall be delivered in a clean and undamaged condition and stored off the ground for protection against oxidation caused by ground contact.
	B. Defective or damaged materials shall be replaced with new materials.
	2.1 GENERAL
	A. Extent of Work
	1. Pipes, fittings, and appurtenances shall be provided in accordance with the requirements of the applicable Sections of Divisions 33 and 40 and as indicated.
	2. Materials in contact with potable water shall be listed as compliant with NSF Standard 61.
	3. All materials, fittings and appurtenances intended for use in pressure pipe systems shall be designed and constructed for a minimum working pressure of 150 psi unless the specific application dictates a higher working pressure.
	4. All dead ends (temporary and permanent) shall be mechanically restrained (plug is required). Thrust block restraint is not allowed.

	B. Lining
	1. Application, thickness, and curing of pipe lining shall be in accordance with the applicable Sections of Division 33, unless otherwise indicated.
	C. Coating
	1. Application, thickness, and curing of coating on buried pipe shall be in accordance with the applicable Sections of Division 33, unless otherwise indicated.
	2. Pipes shall be coated in accordance with Section 09 96 00 – Protective Coating.
	D. Pressure Rating
	1. Piping systems shall be designed for the maximum expected pressure as defined in Section 01 74 30 – Pressure Pipe Testing and Disinfection, or as indicated on the Piping Schedule, whichever is greater.
	E. Grooved Piping Systems
	1. Piping systems with grooved joints and fittings may be provided in lieu of screwed, flanged, welded, or mechanical joint systems for steel and ductile iron yard piping. (All piping above and below ground within the property limits of treatment plan...
	F. Inspection
	1. Pipe shall be subject to inspection at the place of manufacture.
	2. During the manufacture, the ENGINEER shall be given access to areas where manufacturing is in progress and shall be permitted to make inspections necessary to confirm compliance with requirements.
	G. Tests
	1. Except where otherwise indicated, materials used in the manufacture of the pipe shall be tested in accordance with the applicable specifications and standards.
	2. Welds shall be tested as indicated.
	3. The CONTRACTOR shall be responsible for performing material tests at no additional cost to the OWNER.
	H. Welding Requirements
	1. Qualification of welding procedures used to fabricate pipe shall be in accordance with the provisions of AWS D1.1 - Structural Welding Code or the ASME Boiler and Pressure Vessel Code, Section 9, whichever is applicable.
	2. Welding procedures shall be submitted for the ENGINEER's review.
	I. Welder Qualifications
	1. Welding shall be performed by skilled welders and welding operators who have adequate experience in the methods and materials to be used.
	2. Welders shall be qualified under the provisions of AWS D1.1 or the ASME Boiler and Pressure Vessel Code, Section 9, whichever is applicable.
	3. Machines and electrodes similar to those used in the WORK shall be used in qualification tests.
	4. Qualification testing of welders and materials used during testing is part of the WORK.
	J. DIP and PVC Transition
	1. Transitions between DIP and PVC that are not specified or required by the construction plans or details are not permitted. PVC SDR-35 sewer pipe/ductile iron pipe adapters shall be used for DIP and PVC transition on all new constructions. Heavy dut...
	K. Tapping:
	1. Existing mains may be tapped as long as the tapping line is smaller than the tapped line. No size-on-size taps are permitted. Equal size lines branch-offs shall require that a tee be cut in. A ductile iron mechanical joint tapping sleeve is require...
	2. Tapping Sleeves and Tapping Valves
	a. Provide ductile iron, mechanical joint x flanged outlet tapping sleeves. Factory epoxy coated steel tapping sleeves are permissible on existing SDR-26 and SDR-21 PVC pipe only.
	b. Provide as a tapping valve a mechanical joint x flanged outlet, iron body, resilient seat gate valve, conforming to those described in these Specifications.
	c. Pressure test the tapping sleeve and valve at 150 psi for one hour. The OWNER and the ENGINEER (if applicable) must be given not less than 48 hours advance notice of the test and must be present to witness the test.
	d. The pipe coupon will be carefully preserved and turned over to the OWNER.
	e. Provide double strap tapping saddles with AWWA threads and ball valve corp stop with operating nut gate valve for 1-1/2" and 2" taps.
	f. Provide double strap tapping saddle with AWWA threads and corporation stop with AWWA inlet threads for taps 1" and smaller.
	g. All taps must be not less than 18" from a fitting or bell.
	h. The tapping line must be smaller than the tapped line, except as approved by the OWNER and the ENGINEER.
	i. A ductile iron tapping sleeve is required for all taps unless the tapping line is less than 1/2 the diameter of the line to be tapped. A steel tapping sleeve is permissible in those cases.
	j. Cut-in tee construction may be required by the OWNER depending on the circumstances and sizes involved.
	3. Tapping Saddles
	a. Tapping saddles shall be used for all taps three inches in diameter or less.
	b. Tapping saddles shall be the double-strap, steel-constructed type conforming to AWWA C-800 requirements.
	c. Saddles shall be brass with stainless steel hardware with extra wide bearing surfaces furnished with a flanged or NPT threaded outlet.
	d. Saddles shall be rated for 150 psi working pressure and shall be furnished with extra thick and wide neoprene gasket.
	e. Service saddles shall be as manufactured by Clow or approved equal.

	2.2 PIPE FLANGES
	A. General
	B. Flanges shall be provided with flat faces and shall be attached with bolt holes straddling the vertical axis of the pipe unless otherwise indicated.
	C. Flange faces shall be perpendicular to the axis of the adjoining pipe.
	D. Flanges for miscellaneous small diameter pipes shall be in accordance with the standards indicated for these pipes.
	E. Pressure Ratings
	1. 150 psig or less:  Flanges shall conform to either AWWA C207 - Steel Pipe Flanges for Waterworks Service--Sizes 4 In. Through 144 In., Class D, or ASME B16.5 - Pipe Flanges and Flanged Fittings, 150 lb. class. For ozone and oxygen piping, use weld-...
	2. 150 psig to 275 psig:  Flanges shall conform to either AWWA C207 Class E or Class F, or ASME B16.5 150 lb. class.
	3. 275 psig to 500 psig:  Flanges shall conform to ASME B16.5, 300 lb. class.
	4. Selection Based on Test Pressure
	a. Do not expose AWWA flanges to test pressures greater than 125 percent of rated capacity.
	b. For higher test pressures, the next higher rated AWWA flange or an ANSI-rated flange shall be selected.
	F. Blind Flanges
	1. Provide blind flanges in accordance with AWWA C207, or as indicated for miscellaneous small pipes.
	2. Blind flanges for pipe sizes 12-inches and greater shall be provided with lifting eyes in the form of welded or screwed eye bolts.
	G. Flange Coating
	1. Machined faces of metal blind flanges and pipe flanges shall be coated with a temporary rust-inhibitive coating to protect the metal until the installation is completed.

	H. Flange Fasteners
	1. Unless otherwise shown on the drawings, or indicated in the applicable Sections of Divisions 33 and 40, Bolts and nuts shall conform to the following requirements;
	a. Threads shall be in accordance with ANSI/ASME B1.1, Class 2, UNC for bolt diameters 1” and smaller and UN8 for bolt diameters greater than 1”.
	b. Bolts shall have heavy hexagon heads and heavy hexagon nuts. Length of studs shall provide a projection of not less than 0.25 inch and no more than 0.5 inch through the nut when it is drawn tight.
	c. Thread studs on flange connections are not permitted except where space restrictions preclude the use of standard bolts.
	d. Through bolt holes shall be drilled in accordance with the applicable flange standard.
	e. All bolts fastening metallic flanges shall be provided with plain washers installed under the nut. Washer materials shall be of the same material as the bolt.  If the through bolt holes are drilled larger than the applicable standard by 1/8 inch in...
	f. All bolts fastening non-metallic flanges shall be provided with plain washers installed under both the bolt head and nut.  Washer materials shall be of the same material as the bolt.
	g. Anti-seize compound shall be used on carbon steel fasteners, and shall be Husk-ITT, Husky 2000; or approved equal.
	h. Anti-galling compound used for stainless steel fasteners in LOX, nitrogen injection, oxygen, ozone process/off-gas/vent and ozone contactor maintenance air service shall be Dupont “Krytox”; or approved equal.
	i. Anti-galling compound used for stainless steel fasteners for all other services shall be certified for potable water use and shall be Husk-ITT, Lube O’seal; Hercules, Real-Tuff; La Co, Slic-Tite; or approved equal.
	2. Fastener Material Group Numbering System
	a. Flange fasteners shall conform to the following material standards and shall be categorized within the Fastener Material Schedule Groups as indicated:
	1) Material Group C1 (Carbon steel) = ASTM A307 Grade B bolts, ASTM A563 Grade B nuts.
	2) Material Group C2 (Carbon steel) = ASTM A193 Grade B7 bolts, ASTM A194 Grade 2H nuts.
	3) Material Group S1 (316 SS) = ASTM A193, Grade B8M bolts, ASTM A194 Grade 8M nuts.
	4) Material Group S2 (304 SS) = ASTM A193, Grade B8 bolts, ASTM A194 Grade 8F nuts.
	5) Washers for carbon steel fasteners, if applicable, shall be provided with hardened steel conforming to ASTM F436.
	6) Washers for stainless steel fasteners, if applicable, shall conform to ASTM F844, material ASTM A167, Type 316 or ASTM A276, Type 316.
	3. Fastener Material Group Numbers used in Non-Corrosive Service Applications
	a. Flanges per AWWA C207 steel flanges.
	1) Class B and D flanges – Material Group C1
	2) Class E and F flanges. – Material Group C2
	b. AWWA C115 Ductile Iron Flanges - Material Group C1
	c. ASME B31 group piping flanges – Material Group C2
	d. Non-metallic pipe flanges - Material Group S1
	e. Stainless steel pipe flanges and all others not listed above - Material Group S1
	f. Where mating flanges are of different flange material standards and the specified Fastener Material Groups are in conflict, then fasteners of the higher grade shall be utilized unless otherwise indicated.  For the purpose of this requirement, the M...
	g. Where gaskets of Teflon or Viton-A are required, fasteners of Material Group C2 shall be utilized for all flange standards in lieu of those listed above.
	4. Fastener Material Group Numbers used in Corrosive Service Applications
	1) Corrosive service shall be as defined in accordance with Section 05 50 00 Miscellaneous Metalwork.
	2) All Flange fasteners shall be of Material Group S1 unless S2 is otherwise indicated.
	I. Insulating Flanges
	1. Insulated flanges shall be provided with bolt holes 1/4-inch diameter greater than the bolt diameter.
	J. Insulating Flange Sets
	1. Insulating flange sets shall be furnished on all piping connections where two dissimilar metals are to be connected in order to prevent corrosion. Each insulating flange set shall consist of an insulating gasket, insulating sleeves and washers, and...
	2. Insulating sleeves and washers shall be one piece when flange bolt diameter is 1-1/2 inch or smaller and shall be made of acetyl resin.
	3. For bolt diameters larger than 1-1/2 inches, insulating sleeves and washers shall be 2-piece and shall be made of polyethylene or phenolic material.
	4. Steel washers shall be in conformance with ASTM A 325 - Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength.
	5. Insulating flange sets materials used for fluids other than general water and wastewater shall be made of materials compatible with the fluid services.
	6. Insulating gaskets shall be full-face.
	K. Insulating Flange Manufacturer, or Approved Equal
	1. JM Red Devil, Type E
	2. Maloney Pipeline Products Co.
	3. PSI Products, Inc. (Garlock Pipeline Technologies)
	L. Flange Gaskets
	1. Gaskets for flanged joints used in general water and wastewater service shall be full-faced type, with material and thickness in accordance with AWWA C207, suitable for temperatures to 700 degrees F, a pH of one to 11, and pressures to 1000 psig.
	2. Blind flanges shall be provided with gaskets covering the entire inside face of the blind flange and shall be cemented to the blind flange.
	3. Ring gaskets will not be accepted unless otherwise indicated.
	1. Flanged gaskets shall be Toroseal gaskets as manufactured by American Pipe or Flange-Tyte gaskets as manufactured by US pipe.

	2. Gaskets for flanged joints used in water with chloramines shall be Teflon material, NSF 61 approved, Garlock, Gylon Style 3505, John Crane, or approved equal.
	3. Gaskets for flanged joints used in water with ozone shall be Teflon material, NSF 61 approved, Garlock, Gylon, Style 3504, John Crane, or approved equal. Contractor shall furnish high strength bolts in accordance with ASTM A325 at all locations whe...
	4. Gaskets for flanges for PVC and CPVC piping used in general water and wastewater service shall be NSF 61 approved, full-faced, 1/8-inch thick, and made of fluoroelastomer having a durometer hardness of 50 to 70. Gaskets for pipe sizes up to 24-inch...
	5. When the mating flange has a raised face, provide stainless steel flat ring gasket filler between the PVC flange and gasket and the adjacent flange.
	6. Gaskets for flanged joints used in chemicals, hot air, ozone gas, solvents, hydrocarbons, steam, chlorine and other fluids shall be made of materials compatible with the service, pressure, and temperature. Consult gasket Manufacturer for recommende...
	2.3 THREADED INSULATING CONNECTIONS
	A. General
	1. Threaded insulating bushings, unions, or couplings, as appropriate, shall be furnished for joining threaded pipes of dissimilar metals and for piping systems where corrosion control and cathodic protection are involved.
	B. Materials
	1. Threaded insulating connections shall be constructed of nylon, Teflon, polycarbonate, polyethylene, or other non-conductive materials, and shall have ratings and properties to suit the service and loading conditions.
	2.4 MECHANICAL-TYPE COUPLINGS (GROOVED OR BANDED PIPE)
	A. General
	1. Provide cast mechanical-type couplings where indicated, conforming to the requirements of AWWA C606 - Grooved and Shouldered Joints.
	2. Bolts and nuts shall conform to the requirements of Section 05 50 00 – Miscellaneous Metalwork.
	3. Elastomers for seal materials shall be compatible with the piping service and fluid utilized, in accordance with the coupling manufacturer's recommendations. Where couplings are used in water containing dissolved ozone residual or chloramines, seal...
	4. Grooved or banded piping shall conform to the coupling manufacturer's recommendations to suit the highest expected pressure.
	a. If grooved connections are used, the remaining thickness of pipe material after grooving shall be adequate to carry the load imparted to the joint. Joints for thin wall pipes shall be banded or welded
	b. Method of connection for metallic pipes using rolled pipe ends shall not be acceptable.
	c. Couplings for PVC pipe shall be furnished with radius cut or standard roll grooved pipe ends.
	5. In order to avoid excessive load on equipment caused by pipe movement due to steady state or transient pressure conditions, equipment connections with mechanical-type couplings shall be provided with rigid grooved couplings or flexible type couplin...
	6. Mechanical type couplings shall be electrically bonded.
	7. The CONTRACTOR shall have the coupling manufacturer's service representative verify the correct choice and application of couplings and gaskets, and the workmanship, to assure a correct installation.
	8. In order to assure uniform and compatible piping components, grooved fittings, couplings, and valves shall be furnished by the same manufacturer as the coupling.
	9. Grooving tools shall be from the same manufacturer as the grooved components.
	B. Steel Pipe Couplings Manufacturer, or approved equal
	1. Victaulic Style 41 or 44 (banded, flexible)
	2. Victaulic Style 177 / 77 / W77 (grooved, flexible or rigid)
	3. Victaulic Style 107H / 07 / W07 or HP-70 (grooved, rigid)
	C. Ductile Iron Pipe Couplings Manufacturer, or approved equal
	1. Victaulic Style 31 (flexible or rigid grooving)
	D. PVC Pipe Couplings Manufacturer, or approved equal
	1. North American Specialty Products
	2. Victaulic Aquamine Products, Series 2900
	2.5 SLEEVE–SPLIT TYPE COUPLINGS
	A. General
	1. Provide sleeve-split type couplings where indicated.
	B. Construction
	1. Couplings shall be of the split-type, consisting of one- or 2-piece housing, gasket assembly, bolts and nuts, and end rings.
	2. The double arch cross section that closes around the pipe ends shall be smooth in order to allow for expansion or contraction requirements.
	3. The pipe ends with steel end rings affixed shall provide restraint requirements.
	4. As the coupling closes, it shall confine the elastomeric gasket beneath the arches of the sleeve to create a radial seal.
	5. The axial seal shall squeeze the closure plates as the bolts pull the coupling snug around the pipe.
	6. Elastomers for seal materials shall be compatible with the piping service, in accordance with the coupling manufacturer's recommendations. Where couplings are used in water containing dissolved ozone residual or chloramines, seal material shall be ...
	7. The coupling shall permit angular pipe deflection, flexibility, contraction and expansion, as designed by the manufacturer.
	8. The coupling housing shall be designed for internal pressure and external loads as determined by the design procedures of AWWA M-11.
	9. The coupling shell thickness of the steel coupling shall be calculated using the formula:
	T=PwDy/2Fs
	Where:
	T = steel coupling thickness, in.
	Dy = pipe outside diameter, in.
	Pw = Design working pressure, psi
	Fs = 50 percent of minimum yield point of steel, psi
	10. Coupling design calculations shall be stamped and signed by a registered engineer and shall be included in the Shop Drawing submittal for couplings.
	11. The sealing members shall be comprised of 2 O-ring gaskets and an elastomer sealing pad bonded to sealing plate.
	12. Internal pressure shall not be required to make the seal.
	C. Materials
	1. Unless otherwise indicated, the coupling housing material shall be the same material as the piping.
	2. Couplings
	a. Carbon steel couplings shall be fabricated from ASTM A 36.
	b. Stainless steel couplings shall be fabricated from ASTM A 240, Type - 304, 304L, 316, or 316L.
	3. Restraint End Rings
	a. Carbon steel end rings shall conform to ASTM A 108 Grade 1018.
	b. Stainless steel end rings shall conform to ASTM A 276 Type - 316L.
	4. Bolts and nuts shall be in conformance with the requirements of Section 05 50 00 – Miscellaneous Metalwork.
	5. Carbon steel couplings shall be fusion bond epoxy-coated inside and outside of the coupling in accordance with the requirements of Section 09 96 00 – Protective Coating.
	6. Wrapping
	a. Couplings installed underground shall be provided with Depend-O-Wrap tape or approved equal.
	b. The application of wrapping material shall be in conformance with AWWA C209.
	D. Pipe Preparation
	1. Ends of pipes shall be prepared for the flexible split sleeve type couplings inspected and approved by the coupling manufacturer.
	2. The pipe outside diameter and roundness tolerances shall comply with tolerances listed in AWWA C219.
	3. Plain ends for use with couplings shall be smooth and round for a distance of 12 inches from the end of the pipe.
	4. End Rings
	a. Provide end rings with couplings when restraint is required.
	b. Carbon steel end rings shall be constructed of ASTM A 108 Grade 1018.
	c. Stainless steel end rings shall conform to ASTM A 276 Type - 316L.
	5. Where the split-type coupling is used to take up thermal expansion or contraction (Depend-O-Lok F X E or approved equal) at the pipe joint, one end ring shall be fixed to one end of the pipe in order to keep the coupling in the proper location.
	6. Fully-Restrained Joints
	a. Where the split-type coupling is used for a fully-restrained pipe joint (Depend-O-Lok F X F or approved equal) at the pipe joint, one end ring shall be welded to each of the pipe ends to fit beneath the coupling and shall be protected by the coating.
	b. Welding design and specification shall be in conformance with the coupling manufacturer’s recommendations.
	E. Sleeve-Split Type Couplings Manufacturer, or approved Equal
	1. Victaulic
	2.6 SLEEVE-TYPE COUPLINGS
	A. General
	1. Provide sleeve-type couplings where indicated.
	2. The CONTRACTOR will not be allowed to substitute any other type of coupling in lieu of sleeve coupling unless approved by the ENGINEER.
	B. Construction
	1. Sleeve couplings shall be in accordance with AWWA C219 - Standard for Bolted Sleeve-Type Couplings for Plain-End Pipe.
	2. Couplings shall be constructed of steel with steel bolts, without pipe stop.
	3. Couplings shall be of sizes to fit the indicated pipe and fittings.
	4. The middle ring shall be not less than 1/4-inch thick or at least the same wall thickness as the pipe to which the coupling is connected.
	5. If the strength of the middle ring material is less than the strength of the pipe material, the thickness of the middle ring shall be increased to have the same strength as the pipe.
	6. The coupling shall be either 5 or 7 inches long for sizes up to and including 30-inch and 10 inches long for sizes greater than 30-inch, for standard steel couplings, and 16 inches long for long-sleeve couplings.
	7. The followers shall be single-piece contoured mill sections welded and cold-expanded as required for the middle rings and of sufficient strength to accommodate the number of bolts necessary to obtain adequate gasket pressures without excessive roll...
	8. The shape of the follower shall be of such design as to provide positive confinement of the gasket.
	9. Bolts and nuts shall be in accordance with the requirements of Section 05 50 00 – Miscellaneous Metalwork.
	10. Buried sleeve-type couplings shall be epoxy-coated at the factory as indicated.
	C. Pipe Preparation
	1. Where indicated, prepare the ends of the pipe for flexible steel couplings.
	2. Plain ends for use with couplings shall be smooth and round for a distance of 12 inches from the ends of the pipe, with an outside diameter not more than 1/64 inch smaller than the nominal outside diameter of the pipe.
	3. The middle ring shall be tested by cold-expanding a minimum of one percent beyond the yield point, in order to proof-test the weld to the strength of the parent metal.
	4. The weld of the middle ring shall be subjected to air test for porosity.
	D. Seals
	1. Seal elastomer materials for couplings shall be selected to be compatible with the fluid service, pressure and temperature. They shall be composed of elastomeric-compound material that will not deteriorate from age or exposure to air under normal s...
	2. Where couplings are used in water containing ozone or chloramines, seal material shall be Viton-A.
	3. Where couplings are used for fluids which are not compatible with rubber materials, the elastomeric seal material shall be compatible with the piping service and fluid utilized.
	E. Piping Connection to Equipment
	1. Where couplings are shown to connect piping to mechanical equipment such as pumps, compressors, and blowers, the piping shall be aligned with the equipment point of connection and shall be perpendicular to the axis of the flange or fitting for whic...
	2. The piping shall not impose excessive stress to the equipment connection to cause misalignment of the equipment.
	3. The CONTRACTOR shall assign the responsibility to the equipment manufacturer to review the piping connection to the equipment and submit any modifications to the ENGINEER for review.
	F. Insulating Sleeve Couplings
	1. Where insulating couplings are required, both ends of the coupling shall be provided with a wedge-shaped gasket which assembles over a sleeve of an insulating compound material compatible with the fluid service in order to obtain insulation of coup...
	G. Restrained Joints
	1. Sleeve-type couplings on pressure lines shall be harnessed unless thrust restraint is provided by other means.
	2. Harnesses shall be designed by the pipe manufacturer in accordance with AWWA Manual M11, or as indicated.
	3. Harness sets shall be designed for the maximum test pressure of the pipe in which they are installed.
	4. Where harness sets are installed near the suction and discharge of the pump, harness bolts shall have zero elongation in order to prevent misalignment of the pump imparted by the thrust within the piping system.
	H. Sleeve-Type Couplings Manufacturer, or approved Equal
	1. Dresser, Style 38
	2. Ford Meter Box Co., Inc., Style FC1 or FC3
	3. Smith-Blair, Style 411
	2.7 Flexible sleeve type couplings for differing pipe materials/diameters in buried applications
	A. Flexible sleeve type couplings to connect different pipe types shall be of corrosion resistant rubber or PVC with Type 316 stainless steel clamp bands; Flexible sleeve type couplings shall be as manufactured by Fernco, Mission Rubber Company, Inc.,...
	2.8 FLANGED COUPLING ADAPTERS AND DISMANTLING JOINTS
	A. Provide couplings where indicated.
	B. The CONTRACTOR will not be allowed to substitute any other type of coupling in lieu of the couplings as specified herein unless approved by the ENGINEER.
	C. The coupling shall be rated as indicated.
	D. Construction
	1. Coupling bodies shall be fabricated from steel, ASTM A 512 - Cold-Drawn butt-weld Carbon Steel Mechanical Tubing or A 513 - Electric-Resistance Welded Carbon and Alloy Steel Mechanical Tubing with steel bolts, without pipe stop.
	2. Provide flanges in conformance with AWWA C207.
	3. Couplings shall be of sizes to fit the indicated pipe and fittings.
	4. The body shall be not less than 1/4 inch thick or at least the same wall thickness as the pipe to which the coupling is connected.
	5. If the strength of the body material is less than the strength of the pipe material, the thickness of the middle ring shall be increased to have the same strength as the pipe.
	6. The follower flange shall be fabricated from steel, ASTM A 576 - Steel Bars, Carbon, Hot Wrought, Special Quality or AISI C1012.
	7. The shape of the follower shall be of such design as to provide positive confinement of the gasket.
	8. Bolts and nuts shall be in accordance with the requirements of Section 05 50 00 – Miscellaneous Metalwork.
	9. Buried couplings shall be epoxy-coated at the factory as indicated.
	E. Seals
	1. Seal elastomer materials for couplings shall be selected to be compatible with the fluid service, pressure and temperature. They shall be composed of elastomeric-compound material that will not deteriorate from age or exposure to air under normal s...
	2. Where couplings are used in water containing ozone or chloramines, seal material shall be Viton-A.
	3. Where couplings are used for fluids which are not compatible with rubber materials, the elastomeric seal material shall be compatible with the piping service and fluid utilized.
	F. Piping Connections to Equipment
	1. Where couplings are shown to connect piping to mechanical equipment such as pumps, compressors, and blowers, the piping shall be aligned with the equipment point of connection and shall be perpendicular to the axis of the flange or fitting for whic...
	2. The piping shall not impose excessive stress to the equipment connection to cause misalignment of the equipment.
	3. The CONTRACTOR shall assign the responsibility to the equipment manufacturer to review the piping connection to the equipment and submit any modifications to the ENGINEER for review.
	G. Restrained Joints on flanged coupling adapters
	1. Flanged coupling adapters on pressure lines shall be harnessed unless thrust restraint is provided by other means.
	2. Harnesses shall be designed by the pipe manufacturer in accordance with AWWA Manual M11, or as indicated.
	3. Harness sets shall be designed for the maximum test pressure of the pipe in which they are installed.
	4. Where harness sets are installed near the suction and discharge of the pump, harness bolts shall have zero elongation in order to prevent misalignment of the pump imparted by the thrust within the piping system.
	5. Other means of restraining the coupling such as set screws will not be accepted.
	H. Flanged Couplings Adapter Manufacturer, or approved equal
	1. Smith-Blair, Model 913
	2. Dresser, Model 128-W
	3. JCM, Model 303
	I. Dismantling Joints Manufacturer, or approved equal
	1. Smith-Blair, Model 975
	2. Dresser, Model 131
	3. JCM, Model 309
	2.9 FLEXIBLE CONNECTORS
	A. Low-Temperature
	1. Flexible connectors shall be installed in piping connections to engines, blowers, compressors, and other vibrating equipment, and where indicated.
	2. Flexible connectors for service temperatures up to 180 degrees F shall be flanged-reinforced neoprene or butyl spools, rated for a working pressure of 40 to 150 psig, or reinforced flanged duck and rubber, as best suited for the application.
	3. Flexible connectors for service temperatures above 180 degrees F shall be flanged, braided stainless steel spools with inner, annular, corrugated stainless steel hose, rated for a minimum 150-psig working pressure, unless otherwise indicated.
	4. The connectors shall be a minimum of 9 inches long and provided with face-to-face flanges, unless otherwise indicated.
	5. The final material selection shall be approved by the manufacturer.
	6. The CONTRACTOR shall submit manufacturer’s Shop Drawings and calculations.
	B. High-Temperature
	1. Install flexible connectors in engine exhaust piping and where indicated.
	2. Connectors shall be sufficient to compensate for thermal expansion and contraction and to isolate vibration between the engine and the exhaust piping system.
	3. Connectors shall be stainless steel bellows-type, flanged, and rated for minimum 150 psig, 2000 degrees F.
	C. Flexible Connections for Chemical Tanks
	1. Flexible connectors for chemical tanks shall be constructed of molded PTFE with at least two convolutions and flanged joints. Flanges shall be ductile iron with Type 316 stainless steel bolts and nuts.
	2. Flexible connector shall be Proco Series 442 molded expansion joint, or approved equal.
	2.10 EXPANSION JOINTS
	A. Piping subject to expansion and contraction shall be provided with sufficient means to compensate for such movement without exertion of undue forces to equipment or structures, accomplished with expansion loops, bellow-type expansion joints, or sli...
	B. Expansion joints shall be provided with flanged ends and constructed of stainless steel, Monel, rubber, or other materials best suited for each individual service. Where expansion joints are used in water containing dissolved ozone residual or chlo...
	C. Where bellows-type expansion joints are mounted near the suction nozzle of the pump, stainless steel internal liner shall be provided to minimize turbulence as the flow passes through the arches of the bellows.
	D. CONTRACTOR shall submit detailed calculations and manufacturer's Shop Drawings of proposed expansion joints, piping layouts, and anchors and guides, including information on materials, temperature, and pressure ratings.
	2.11 PIPE THREADS
	A. Pipe threads shall be in conformance with ASME B1.20.1 - Pipe Threads, General Purpose (inch), and be made up with Teflon tape unless otherwise indicated.
	2.12 PIPE INSULATION
	A. Hot and cold liquid piping, flues, and engine exhaust piping shall be insulated as indicated and in accordance with the requirements of Section 43 10 70 – Pipe, Ductwork, and Equipment Insulation.
	B. No unprotected hot piping shall be within reach of operating personnel or other persons.
	C. Pre-insulated pipe for underground service shall be in accordance with the requirements of Section 43 10 68 – Pre-Insulated Pipe.
	2.13 MODULAR MECHANICAL SEALS FOR PIPING PENETRATIONS
	A. Where indicated and where required in order to prevent flow of water or air, the passages of piping through wall sleeves and cored openings shall be sealed with modular interlocking link mechanical closures.
	B. Individual links shall be constructed of EPDM rubber, be suitable for temperatures between minus 40 and plus 250 degrees F, and be shaped to fill the annular space between the outside of the pipe and the inside of the wall sleeve or cored opening.
	C. Assemble the links using Type 316 stainless steel bolts and nuts to form a continuous rubber belt around the pipe.
	D. Pressure plates under each bolt and nut shall be fabricated of a corrosion-resistant composite material.
	E. After the seal assembly is positioned in the sleeve, tighten the bolts against the pressure plates to expand the rubber links and form the watertight seal.
	F. Sizing and installation of sleeves and assemblies shall be in accordance with the manufacturer's recommendations.
	G. Modular Mechanical Seals Manufacturer, or approved equal
	1. Thunderline Corporation, Link-Seal
	2. Proco, Pen-Seal
	2.14 Sample Points (water transmission mains)
	A. Install sample taps required to take all necessary water samples at points designated on the Contract Drawings.
	B. Provide 3/4" type "K" copper tubing or schedule 40 PVC for all in-line sample points.
	C. The CONTRACTOR will make arrangements for a certified laboratory to take all water samples required for bacteriological tests.
	D. Water main being tested must remain under line pressure throughout the test and until such time as regulatory agency approval to place the main in service has been received by the OWNER.
	E. Following the receipt of regulatory agency approval, the CONTRACTOR will remove all sample point tubing and install a brass plug on all sample point corporation stops.

	2.15 AIR AND GAS TRAPS
	A. Air and gas pipes shall slope to low points and shall be provided with drip legs, shut-off valves, strainers, and traps.
	B. Pipe the traps to the nearest drain.
	C. Air and gas traps shall be not less than 150-lb iron body float-type, with a copper or stainless steel float.
	D. Bracket, lever, and pins shall be constructed of stainless steel.
	E. Drain traps shall be provided with threaded connections.
	F. Air and Gas Traps Manufacturer, or approved equal
	1. Armstrong International, Inc.
	2. Spirax Sarco, Inc.
	2.16 GLASS LINING
	A. General
	1. Ductile iron or steel pipe and fittings shall be glass-lined where indicated.
	2. The glass lining shall be suitable for handling sewage, primary sludge, digested sludge, and scum.
	3. The lining shall be smooth, continuous, and suitable for prevention of grease and foam build-up.
	4. The glass lining shall be capable of withstanding thermal shock of 350 degrees F (from 430 degrees F to 80 degrees F) without crazing, blistering, or spalling.
	B. The glass lining shall consist of a vitreous material to meet or exceed the following criteria:
	1. unaffected by scraping with a sharp knife, simulating the effects of rodding;
	2. unaffected by the continuous application of live steam from a steam generator, immediately followed by a cold water quench;
	3. unaffected by an 8-percent sulfuric acid solution at 148 degrees F for a 10-minute period;
	4. a minimum thickness of 10 mils by micro test;
	5. spark-tested to be free of pinholes;
	6. a hardness of 5 to 6 Mohs; and,
	7. a density of 2.5 to 3.0 g/cu cm, measured by ASTM D 792 - Test Method for Specific Gravity (Relative Density) and Density of Plastics by Displacement.
	C. Application
	1. Cast or ductile iron pipes and fittings shall be bored or machined smooth in order to remove voids or protrusions.
	2. Steel pipe shall be seamless pipe, with internal fitting welds ground smooth, slag holes ground out, re-welded, and ground smooth.
	3. Interior surfaces shall be grit-blasted to white metal, and lining shall be fused onto chemically clean metal at above 1400 degrees F.
	4. Welded flanges shall be factory-installed before lining.
	5. Screwed flanges or cast and ductile iron pipes shall be installed after lining.
	6. Pieces shall be sealed and tested prior to shipment.
	7. Finish shall be subject to the ENGINEER'S approval.
	D. Manufacturer, or approved equal
	1. The Pfaudler Co, Inc.
	2. A.O. Smith Corp.
	3. Waterworks, Mfg. Co.
	3.1 GENERAL
	A. Install piping, fittings, and appurtenances in accordance with the requirements of applicable Sections of Divisions 33 and 40.
	B. Proprietary manufactured couplings shall be installed in accordance with the coupling manufacturer's recommendation.
	C. Care shall be taken to insure that piping flanges, mechanical-type couplings, sleeve-type couplings, flexible connectors, and expansion joints are properly installed as follows:
	1. Gasket surfaces shall be carefully cleaned and inspected prior to making up the connection.
	2. Each gasket shall be centered properly on the contact surfaces.
	3. Connections shall be installed to prevent inducing stress to the piping system or the equipment to which the piping is connected.
	4. Contact surfaces for flanges, couplings, and piping ends shall be aligned parallel, concentric, and square to each axis at the piping connections.
	5. Flange Bolts
	a. Flange bolts shall be initially hand-tightened with the piping connections properly aligned.
	b. Bolts shall be tightened with a torque wrench in a staggered sequence to the recommended torque for the bolt material per AWWA M-11.
	6. Harness, Thrust Restraint, and Tie Rod Bolts
	a. Harness, thrust restraint, and tie rod bolts used for sleeve couplings, flange coupling adapters, or flexible joints shall be tightened gradually and equally at diametrically opposite sides until snug, in order to prevent misalignment and to insure...
	b. In order to prevent induced stress or misalignment, do not over-torque connections to adjoining pump or equipment.
	7. Groove ends shall be clean and free from indentations, projections, and roll marks in the area from the pipe end to the groove.
	8. After installation, joints shall meet the indicated leakage rate.
	9. Flanges shall not be deformed nor cracked.
	D. Lined Piping Systems
	1. The lining manufacturer shall take full responsibility for the complete, final product and its application.
	2. Pipe ends and joints of lined pipes at screwed flanges shall be epoxy-coated in order to assure continuous protection.
	E. Core Drilling
	1. Where core drilling is required for pipes passing through existing concrete, core drilling locations shall be determined by radiograph of concrete construction in order to avoid damage to embedded raceways and reinforcing bars.
	F. Cleanup
	1. After completion of the WORK, cuttings, joining and wrapping materials, and other scattered debris shall be removed from the Site.
	2. The entire piping system shall be handed over in a clean and functional condition.
	3.2 SERVICES OF MANUFACTURER
	A. Where the assistance of a manufacturer's service representative is advisable, in order to obtain perfect pipe joints, supports, or special connections, the CONTRACTOR shall furnish such assistance at no additional cost to the OWNER.
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	1.1 THE REQUIREMENT
	A. Provide valves, actuators, and appurtenances, complete and operable, as indicated in accordance with the Contract Documents.
	B. The requirements of Section 46 00 00 – Equipment General Provisions, apply to the WORK of this Section.
	C. The provisions of this Section shall apply to all valves and valve actuators except where otherwise indicated.
	D. Valves and actuators in particular locations may require a combination of units, sensors, limit switches, and controls, as indicated.
	E. Support
	1. Where a valve is to be supported by means other than the piping to which it is attached, obtain from the valve manufacturer a design for its support and foundation that satisfies the criteria in Section 46 00 00 – Equipment General Provisions.
	2. Submit the support design, including drawings and calculations sealed by an engineer, with the Shop Drawings.
	F. Unit Responsibility
	1. The CONTRACTOR shall assign a single manufacturer to be responsible for the supply, coordination of design, assembly, testing, and furnishing of each valve; however, the CONTRACTOR shall be responsible to the OWNER for compliance with the requireme...
	G. Single Manufacturer
	1. Where 2 or more valves of the same type and size are required, the valves shall be furnished by the same manufacturer.
	1.2 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with the requirements of Section 01 33 00 – Submittal Procedures.
	B. Furnish the following information on Shop Drawings:
	1. Valve name, size, Cv factor, pressure rating, identification number (if any), and specification section number;
	2. Complete information on the valve actuator, hydraulic power units (HPU), pneumatic air supply system including size, manufacturer, model number, limit switches, and mounting;
	3. Cavitation limits for control valves;
	4. Assembly drawings showing part nomenclature, materials, dimensions, weights, and relationships of valve handles, hand wheels, position indicators, limit switches, integral control systems, needle valves, and control systems;
	5. Data in accordance with Section 40 05 93 – Common Motor Requirements for Process Equipment, for electric motor-actuated valves;
	6. Complete wiring diagrams and control system schematics; and,
	7. A valve-labeling schedule, listing the valves to be furnished with stainless steel tags, indicating in each case the valve location and the proposed wording for the label.
	C. Furnish a technical manual containing the required information for each valve, as indicated.
	D. Furnish a spare parts list, containing the required information for each valve assembly, as indicated.
	E. Factory Test Data
	1. Where indicated, submit signed, dated, and certified factory test data for each valve requiring certification, before shipping the valve.
	2. Furnish a certification of quality and test results for factory-applied coatings.
	F. Field Test Data
	1. Submit signed, dated, and certified field test data for each valve.
	2.1 PRODUCTS
	A. General
	1. Provide valves and gates of new and current manufacture.
	2. Provide valves 6-inch and larger with actuators with position indicators.
	3. Buried valves shall be provided with valve boxes and covers containing position indicators and valve extensions. Manual shut-off valves mounted higher than 7-feet above working level shall be provided with chain actuators.
	4. Unless otherwise indicated, provide valve actuators in accordance with Section 43 30 12 – Valve and Gate Actuators.
	5. All materials, fittings and appurtenances intended for use in pressure pipe systems shall be designed and constructed for a minimum working pressure of 150 psi unless the specific application dictates a higher working pressure.

	B. Protective Coating
	1. Coat the exterior surfaces of valves and the wet interior surfaces of ferrous valves of sizes 2-inch and larger in accordance with the requirements of Section 09 96 00 – Protective Coatings.
	2. The valve manufacturer shall certify in writing that the required coating has been applied and tested in the manufacturing plant prior to shipment, in accordance with the indicated requirements.
	3. Do not coat the machined flange faces of valves except where such flanges are not adjoining a mating flange as shown in the Contract Documents. Apply rust inhibitor coating on machined surfaces of the flange prior to shipment.
	C. Valve Labeling
	1. Except when such requirement is waived by the ENGINEER in writing, provide a label on shut-off valves and control valves except for hose bibbs and chlorine cylinder valves.
	2. Furnish a label composed of 1/16-inch plastic or stainless steel, a minimum of 2 inches by 4 inches in size, as indicated in Section 40 50 02 – Piping Identification, and permanently attached to the valve or on the wall adjacent to the valve as dir...
	D. Valve Testing
	1. As a minimum, unless otherwise indicated or recommended by the reference standards, test valves 3 inches in diameter and smaller in accordance with the manufacturer's standard procedure.
	2. Factory-test valves 4 inches in diameter and larger as follows:
	a. Hydrostatic Testing
	1) Subject valve bodies to an internal hydrostatic pressure equivalent to twice the water-rated pressure of the valve.
	2) Metallic valves rating pressures shall be based at 100 degrees F.
	3) Plastic valves rating pressures shall be based at 73 degrees F, or at a higher temperature according to material type.
	4) During the hydrostatic test, there shall be no visible leakage through the valve body, end joints, or shaft seals, nor shall parts of the valve be permanently deformed.
	5) Allow test duration of at least 10 minutes, in order to allow visual examination for leakage.
	b. Seat Testing
	1) Test the valves for leaks in the closed position, with the pressure differential across the seat equal to the water rated pressure of the valve.
	2) Provide test duration of at least 10 minutes, in order to allow visual examination for leakage.
	3) The leakage rate shall be the more stringent of the following:
	a) As recommended by the reference standard for that type of valve; or
	b) Leakage past the closed valve not to exceed one fluid ounce per hour per inch diameter for metal seated valves, and drop-tight for resilient seated valves.
	c. Performance Testing
	1) Shop-operate the valves from the fully-closed to the fully-open position, and reverse under no-flow conditions in order to demonstrate that the valve assembly operates properly.
	E. Certification
	1. Prior to shipment of valves with sizes larger than 12-inches in diameter, submit certified, notarized copies of the hydrostatic factory tests, showing compliance with the applicable standards of AWWA, ANSI, or ASTM.
	F. Valve Markings
	1. Permanently mark valve bodies in accordance with MSS SP25 - Standard Marking Systems for Valves, Fittings, Flanges, and Unions.
	2.2 MATERIALS
	A. General
	1. Provide materials suitable for the intended application.
	2. Provide materials in contact with potable water listed as compliant with NSF Standard 61.
	3. Ensure that materials not indicated are of high-grade standard commercial quality, free from defects and imperfections that might affect the serviceability of the product for the purpose for which it is intended.
	4. Unless otherwise indicated, provide valve and actuator bodies conforming to the following requirements:
	a. Cast Iron: Close-grained gray cast iron, conforming to ASTM A 48 - Gray Iron Castings, Class 30, or to ASTM A 126 - Gray Iron Castings for Valves, Flanges, and Pipe Fittings
	b. Ductile Iron: ASTM A 536 - Ductile Iron Castings, or to ASTM A 395 - Ferritic Ductile Iron Pressure-Retaining Castings for Use at Elevated Temperatures
	c. Bronze: ASTM B 62 - Composition Bronze or Ounce Metal Castings, and valve stems not subject to dezincification shall conform to ASTM B 584 - Copper Alloy Sand Castings for General Applications. Bronze materials in contact with potable water service...
	d. Steel: ASTM A 216 - Steel Castings, Carbon Suitable for Fusion Welding for High-Temperature Service, or to ASTM A 515 - Pressure Vessel Plates, Carbon Steel, for Intermediate- and Higher-Temperature Service
	e. Stainless Steel: Stainless steel valve and operator bodies and trim shall conform to ASTM A 351 - Steel Castings, Austenitic, for High-Temperature Service, Grade CF8M, or shall be Type 316 stainless steel
	f. PVC: Polyvinyl chloride materials for valve body, flanges, and cover shall conform to Cell Classification 12454
	g. CPVC: Chlorinated Poly Vinyl Chloride materials for valve body, flanges, and cover shall conform to Cell Classification 23447
	h. Elastomeric materials used for seat, seals and O-rings shall be compatible with temperature, pressures and fluid or gas service.
	i. NSF Standard 61: Materials shall be listed for use in contact with potable water.
	2.3 VALVE CONSTRUCTION
	A. Bodies
	1. Provide valve bodies that are cast, molded (in the case of plastic valves), forged, or welded, of the materials indicated, and with smooth interior passages.
	2. Provide wall thicknesses uniform and in agreement with the applicable standards for each type of valve, without casting defects, pinholes, and other defects that could weaken the body.
	3. Perform welds on welded bodies by certified welders and ground welds smooth.
	4. Provide valve ends as indicated, and rated for the maximum temperature and pressure to which the valve will be subjected.
	B. Valve End Connections
	1. Unless otherwise indicated, valves 2-1/2 inches in diameter and smaller may be provided with threaded end connections.
	2. Provide valves 3 inches in diameter and larger with flanged end connections.
	3. Flanges, bolts and gaskets shall be as specified in Section 43 05 00 - Piping, General.
	C. Bonnets
	1. Connect valve bonnets to the body by clamping, screwing, or flanging.
	2. Provide bonnets of the same material, temperature, and pressure rating as the body.
	3. Make provisions for the stem seal with the necessary glands, packing nuts, and yokes.
	D. Stems
	1. Provide valve stems of the materials indicated, or, if not indicated, of the best commercially-available material for the specific service, with adjustable stem packing, O-rings, chevron V-type packing, or other suitable seal. Bronze materials in c...
	2. Where subject to dezincification, bronze valve stems shall conform to ASTM B 62.
	3. Where dezincification is not a problem, bronze conforming to ASTM B 584 may be used, except that the zinc content shall not exceed 16 percent.
	E. Stem Guides
	1. Provide stem guides spaced with an L/R ratio not to exceed 200:1. Submit calculations for L/R ratios and guide spacing to the ENGINEER for review.
	2. Stem guides shall have slotted holes and shall be adjustable in two directions.
	3. Construct submerged stem guides from Type 304 stainless steel.
	F. Internal Parts
	1. Provide internal parts and valve trim as indicated for each individual valve.
	2. Where not indicated, construct valve trim from Type 316 stainless steel or other material best-suited for the intended service.
	G. Nuts and Bolts
	1. Unless otherwise indicated, provide nuts and bolts on valve flanges and supports in accordance with the requirements of Section 05 50 00 – Miscellaneous Metalwork and Section 43 05 00 – Piping, General.
	2.4 VALVE ACTUATORS
	A. Valve actuators shall be as indicated and as specified in Section 43 30 12 – Valve and Gate Actuators
	2.5 VALVE ACCESSORIES
	A. Provide valves complete with the accessories required to provide a functional system.
	2.6 SPARE PARTS
	A. Furnish the required spare parts, suitably packaged and labeled with the valve name, location, and identification number.
	B. Furnish the name, address, and telephone number of the nearest distributor for the spare parts of each valve.
	C. Spare parts are intended for use by the OWNER, after expiration of the correction of defects period.
	2.7 MANUFACTURERS
	A. Valve manufacturers shall have a successful record of not less than 5 years in the manufacture of the indicated valves.
	2.8 VALVE BOXES
	A. All buried valves shall be provided with valve boxes as indicated on the Contract Drawings, with a minimum thickness of 1/2" and constructed so that the removable cover will not be thrown out by travel over it.
	B. Valve boxes shall be of sufficient length to operate all valves buried in the ground.
	C. Valve boxes shall be the telescope extension type with not less than a five-inch (5") diameter shaft and with cast iron covers marked "SEWER". Boxes shall be Model No. 6850 as manufactured by Tyler Union, or approved equal.
	D. The valve boxes and valve box covers shall be of sound close grained cast iron, free from flaws and defects, and built strong and rugged enough to withstand the shock of street traffic.
	E. Two (2) valve operating wrenches shall be supplied in 4-foot lengths with handles. Valve wrenches shall be Model No. 144908 (UP Code) as manufactured by Tyler Union, or approved equal.
	2.9 EXTENSION STEMS
	A. Extension stems shall be provided and installed on all valves in buried locations and where indicated on the Contract Drawings.
	B. Extension stems shall be fabricated from solid steel shafting capable of withstanding the torque imposed, but not smaller than 1.25 inches in diameter.
	C. Stem couplings shall be keyed and of approved design and construction.
	D.  Extension stems for buried valves shall extend to within six inches (6") of the surface of the ground. Each extension stem shall be connected to the valve operator with a suitable universal joint type of coupling. All connections shall be pinned.
	E. Each extension stem shall be provided with spacers which will center the stem in a valve box having an inside diameter of six inches (6"), and shall be equipped with a standard AWWA wrench nut as described in AWWA C500, except where handwheels are ...
	F. A position indicator shall be provided with each buried valve which shows the valve position, number of turns to go from full open to full closed, and type and size of valve. The entire unit shall be constructed of non-corrosive materials.
	3.1 VALVE INSTALLATION AND TRIAL OPERATION
	A. General
	1. Install valves, actuating units, stem extensions, valve boxes, and accessories in accordance with the manufacturer's written instructions and as indicated.
	2. Adequately brace gates in order to prevent warpage and bending under the intended use.
	3. Firmly support valves in order to avoid undue stresses on the pipe.
	4. Where required for satisfactory operation of valves or gates, extension stems, stem guides, valve boxes, floor boxes and other valve appurtenances shall be provided.
	5. Extension stems shall be complete with guide bearings, wrench nut, and tee handle wrench.
	6. All valve stems where packing is specified shall be packed with material properly selected for the service intended.
	7. .
	8. All valves shall be manually opened and closed before installation to check their operation, and the interior of the valve shall be cleaned.

	B. Installation
	1. Install valves with stems upright or horizontal, not inverted.
	2. Use plug valves for wastewater unless otherwise noted.
	3. Install valves so that they are easily accessible for operation, visual inspection and preventative maintenance.
	4. Buried valves shall be firmly set on a foundation or footing of solid concrete, not less than eight inches (8") nor less than one cubic foot (1 cu. ft.) in volume, which shall have been placed on firmly compacted ground.
	5. All buried valves shall be provided with valve boxes. The riser shall rest on the valve and be adjusted so that the cover may be set flush with existing sidewalk, bike path, paved streets, unpaved streets, driveways, road right-of-way, etc. The val...
	6. Valves located on branching pipe shall be tied to mains with tie rods or anchor tees.

	C. Access
	1. Install valves in a manner to provide easy access for actuation, removal, and maintenance, and to avoid interference between valve actuators and structural members, handrails, and other equipment.
	D. Valve Accessories
	1. Where combinations of valves, sensors, switches, and controls are indicated, properly assemble and install such items such that systems are compatible and operating properly.
	2. Clearly note the relationship between interrelated items on Shop Drawing submittals.
	E. Trial Operation
	1. After installation, schedule trial operation witnessed by the ENGINEER and the OWNER representative.
	2. All valves shall be cleaned thoroughly of all foreign materials and final adjustments made. The valves shall then be operated through one complete cycle from a fully closed position to a fully open position and back to a fully closed position to ve...
	3. For control valves that operate in multiple operating scenarios, the CONTRACTOR shall simulate all operational scenarios including the hydraulic power units, pilot control system or pneumatic air supply system to demonstrate compliance to the speci...
	4. A field leakage test meeting the maximum allowable specified requirement shall be conducted.
	5. Test certificate shall be signed by the valve manufacturer and the CONTRACTOR and shall be submitted to the ENGINEER.
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	1.1 THE REQUIREMENT
	A. The CONTRACTOR shall provide gate valves and appurtenances, complete and operable, in accordance with the Contract Documents.
	B. The requirements of Section 43 30 00 – Valves General apply to this Section.
	1.2 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with Section 43 30 00 – Valves General.
	B. Gate valves shall have undergone a proof-of-design test to demonstrate that the valve components operate at the service flow, pressure, temperature, and fluid conditions, free from binding, excessive noise, and premature failures.  Proof-of-design ...
	2.1 GENERAL
	A. Buried valves shall be of the inside screw, non-rising stem type.  The valve actuators shall be as indicated, with counter-clockwise opening stems.
	B. Gate valves 18-inches and larger shall be provided with a bypass line and isolation valve.
	2.2 KNIFE-GATE VALVES (2- to 96-inch)
	A. Construction:  Knife-gate valves shall be of the flanged or wafer design, with raised face and resilient seats for positive seating.  Wetted parts shall be constructed of Type 316 stainless steel, and the gates shall be finish-ground on both sides ...
	B. Flush Ports: The valve body shall be complete with two flush ports consisting of not less than 1-1/2" diameter pipe taps.
	C. The valves shall be rated for tight shut-off at the following pressures:
	1. Valve sizes 4- to 12-inches 150 psi (bi-directional)
	2. Valve sizes larger than 12-inches 50 psi
	D. Actuators: Actuators shall be provided in accordance with Section 43 30 12 – Valve and Gate Actuators.
	E. Manufacturers, or approved equal
	1. DeZURIK Water Controls Corporation
	2. Fabri-Valves
	2.3 RESILIENT-SEATED GATE VALVES
	A. General:  Resilient-seated gate valves may be provided in lieu of metal-seated double-disc or solid-disc gate valves, at the discretion of the ENGINEER.
	B. Construction: Resilient-seated gate valves shall conform to ANSI/AWWA C 509 - Resilient-Seated Gate Valves for Water and Sewerage Systems. The valves shall be suitable for a design working water pressure of 200 psig, with flanged, bell and spigot, ...
	C. Pressure Ratings:
	1. AWWA C509 valves that are 3, 4, 6, 8, and 12 inches in size shall be rated for 250 psig minimum design working water pressure, and valves 16 and larger shall be rated for 250 psig minimum design working water pressure.
	D. Protective Coating:  Valves shall be factory coated in accordance with Section 09 96 00 - Protective Coatings.  The CONTRACTOR shall submit a test report from a coating inspector that the coating is holiday-free.  The CONTRACTOR shall be aware that...
	E. Actuators:  Unless otherwise indicated, resilient-seated gate valves shall have manual actuators in accordance with Section 43 30 12 – Valve and Gate Actuators.
	F. Manufacturers, or approved equal
	1. Mueller Valve 2360
	2. American 2500 (MM,FF)
	3. Kennedy Ken-Seal II
	4. M & H Valve 4067
	5. Clow Valve F-6100, F-6102
	6. US Pipe
	2.4 GATE VALVES (SMALLER THAN 3-INCHES)
	A. Construction:  Gate valves smaller than 3-inches, for general purpose use, shall be non-rising stem, heavy-duty type for industrial service, with screwed or soldered ends to match the piping.  The bodies shall have union bonnets of bronze conformin...
	B. Manufacturers, or approved equal
	1. Mueller Valve
	2. American
	3. Kennedy Valve
	4. M & H Valve
	5. Clow Valve
	6. US Pipe
	3.1 GENERAL
	A. Gate valves shall be installed in accordance with the provisions of Section 43 30 00 – Valves, General.  Care shall be taken that valves in plastic lines are well supported at each end of the valve.
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	1.1 THE SUMMARY
	A. The CONTRACTOR shall provide fire hydrants and appurtenances, complete and operable, in accordance with the Contract Documents.
	2.1 DRY-BARREL FIRE HYDRANTS
	A. Construction:  Unless otherwise indicated, hydrants shall be the dry-barrel type according to AWWA C 502, with a minimum of one 4-1/2 inch pumper nozzle, two each 2-1/2 inch hose connection, except where otherwise required by the local fire departm...
	B. Provide fire hydrants as shown on the Contract Drawings.
	C. Hydrants are to be capable of delivering a flow of 500 gallons per minute with a residual pressure of not less than 20 psi.
	D. Furnish hydrants with an interior valve opening of 5-1/4 inch with a brass-to-brass threaded stationary seat.
	E. Hydrants are to be fitted with a mechanical joint connection per ANSI A21.11/AWWA C-111 with a bury depth not less than 30 inches.
	F. Fire hydrant branches (from the water main to the hydrant) are not to be less than six inches in diameter, with a gate valve located as close as possible to the main.
	G. Hydrants are to be suitably restrained with a thrust block and 5/8" diameter bituminous coated tie rods and bolts. If thrust blocks installation are not possible or cannot provide sufficient restraint, megalugs or approved equal shall be installed ...
	H. Furnish hydrants that are free of corrosion and properly lubricated.
	I. Paint hydrants the color as directed by the OWNER prior to a final walk-through inspection.
	J. Submit to the OWNER a "Certificate of Compliance" from the hydrant manufacturer stating that the hydrant provided meets the Specifications stated herein.
	K. Hydrants shall be placed so as to minimize their vulnerability to traffic. Provide four-inch diameter Schedule 40 galvanized steel pipe stanchions around hydrants where shown on the Contract Drawings or as required by the OWNER. Set pipe stanchion ...
	L. Hydrants are to be located at or near road right-of-way lines with the pumper discharge nozzle facing the roadway.
	M. Hydrants are not to be placed in sidewalks, bicycle paths or parking areas.
	N. Bolts, nuts, and washers shall be Type 316 stainless steel, except where otherwise required for structural reasons.  The hydrants shall be tested to 300 psig and shall be suitable for a working pressure of 150 psig.
	O. Interior and exterior surfaces shall be coated in accordance with AWWA C 550 and Section 09 96 00 - Protective Coatings.
	P. Manufacturers, or approved Equal
	1. American Flow Control (Darling)
	2. American Valve and Hydrant
	3. Dresser (M & H Valve Co.)
	4. East Jordan Iron Works, Inc.
	3.1 INSTALLATION
	A. Fire hydrants shall be installed in strict accordance with the manufacturer's published recommendations, AWWA standards, applicable codes, and the applicable provisions of Section 43 30 00 - Valves General.  Installations shall be to the satisfacti...
	B. Hydrant isolating valves with slip joints, friction type, or caulked joint connections shall be harnessed to the main pipe by means of welded steel harness sets or clamps and steel rods designed for this purpose.  Hydrants with other than flanged i...
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	SECTION 46 00 00 - EQUIPMENT GENERAL PROVISIONS
	1.1 THE SUMMARY
	A. The CONTRACTOR shall provide equipment and appurtenant WORK, complete and operable, in accordance with the Contract Documents.
	B. The provisions of this Section shall apply to equipment throughout the Contract except where otherwise indicated.
	C. All component and support systems of the equipment shall be designed and manufactured to withstand all forces such as internal or external, static, wind, dynamic and seismic loads in order for the equipment to last throughout its expected life with...
	D. Equipment Arrangement:  Unless specifically indicated otherwise, the arrangement of equipment indicated is based upon information available from manufacturers at the time of design and is not intended to show exact dimensions particular to a specif...
	1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. Equipment shall be in accordance with the following standards, as applicable and as indicated in each equipment specification:
	1. American Society for Testing and Materials (ASTM).
	2. American National Standards Institute (ANSI).
	3. American Society of Mechanical Engineers (ASME).
	4. American Water Works Association (AWWA).
	5. American Society of Heating, Refrigerating, and Air Conditioning Engineers (ASHRAE).
	6. American Welding Society (AWS).
	7. National Fire Protection Association (NFPA).
	8. Federal Specifications (FS).
	9. National Electrical Manufacturers Association (NEMA).
	10. Manufacturer's published recommendations and specifications.
	11. Occupational Safety and Health Administration (OSHA).
	12. Hydraulic Institute (HI)
	B. The following standards are referenced in this Section:
	1.3 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with Section 01 33 00 - Submittal Procedures.
	B. Shop Drawings:  Furnish complete drawings and technical information for equipment, piping, valves, and controls.  Where indicated or required by the ENGINEER, Shop Drawings shall include clear, concise calculations showing equipment anchorage force...
	C. Spare Parts List:  The CONTRACTOR shall obtain from the manufacturer and submit as part of Shop Drawings a list of suggested spare parts for each piece of equipment.  CONTRACTOR shall also furnish the name, address, and telephone number of the near...
	1.4 QUALITY ASSURANCE
	A. Costs:  Responsibility shall be the CONTRACTOR'S for performing and paying the costs of inspection, startup, testing, adjustment, and instruction services performed by factory representatives.  The OWNER will pay for costs of power and water.  If a...
	B. Inspection:  The CONTRACTOR shall inform the local authorities, such as building and plumbing inspectors, fire marshal, OSHA inspectors, and others, to witness required tests for piping, plumbing, fire protection systems, pressure vessels, safety s...
	C. Quality and Tolerances:  Tolerances and clearances shall be as shown on the Shop Drawings and shall be closely adhered to.
	1. Machine WORK shall be of high-grade workmanship and finish, with due consideration to the special nature or function of the parts.  Members without machined or milled ends and which are to be framed to other steel parts of the structure may have a ...
	2. Castings shall be homogeneous and free from non-metallic inclusions and defects.  Surfaces of castings which are not machined shall be cleaned to remove foundry irregularities.  Casting defects not exceeding 12.5 percent of the total thickness and ...
	3. Materials shall meet the physical and mechanical properties in accordance with the reference standards.
	D. Machine Finish:  The type of finish shall be the most suitable for the application as recommended by the equipment manufacturer in micro-inches in accordance with ANSI B46.1.  In the absence of manufacturer’s recommendations, the following surface ...
	1. Surface roughness not greater than 63 micro-inches shall be required for surfaces in sliding contact.
	2. Surface roughness not greater than 250 micro-inches shall be required for surfaces in contact where a tight joint is not required.
	3. Rough finish not greater than 500 micro-inches shall be required for other machined surfaces.
	4. Contact surfaces of shafts and stems which pass through stuffing boxes and contact surfaces of bearings shall be finished to not greater than 32 micro-inches.
	E. Manufacturer's Experience:  Equipment manufacturer shall have a record of proven experience of at least 5 years of successful, troublefree operation in similar applications and size equal or larger than the equipment in this Contract.  Where indica...
	2.1 GENERAL REQUIREMENTS
	A. Noise Level:  When the equipment is in operation, no single piece of equipment shall exceed the OSHA noise level requirement of 105 dBA for one hour exposure per day.
	B. High Noise Level Location:  The CONTRACTOR shall provide one personal hearing protection station at each location defined as follows:
	1. Outdoor Location:  Any single equipment item or any group of equipment items that produce noise exceeding OSHA noise level requirements for a 2 hour exposure.  Where such equipment is separated by a distance of more than 20-feet, measured between e...
	2. Indoor Location
	a. Any single equipment item or any group of equipment items located within a single room not normally occupied, that produces noise exceeding OSHA noise level requirements for a 2 hour exposure.
	b. Any single equipment item or any group of equipment items located within a single room normally occupied by workers that produces noise exceeding OSHA noise level requirements for an 8 hour exposure.
	C. Personal Hearing Protection:  The CONTRACTOR shall furnish 3 pairs of high attenuation hearing protectors in the original unopened packaging.  The ear protectors shall be capable of meeting the requirements of ANSI S12.6 and shall produce a noise l...
	D. Drive Trains and Service Factors:  Service factors shall be applied in the selection or design of mechanical power transmission components.  Components of drive train assemblies between the prime mover and the driven equipment shall be designed and...
	E. Mechanical Service Factors
	F. For thermal rating adjustments such as start frequency, ambient temperature, and hourly duty cycle factor, ventilation factor, and fan factor, refer to gear manufacturer sizing information.
	G. For service factors of electric motors, see Section 26 05 10 - Electric Motors.
	H. Where load classifications are not indicated, the equipment manufacturer’s recommendations for service factors shall be utilized.
	I. Welding:  Unless otherwise indicated, welding shall conform to the following:
	1. Latest revision of AWWA D100.
	2. Latest revision of AWWA C206.
	3. Composite fabricated steel assemblies that are to be erected or installed inside a hydraulic structure, including any fixed or movable structural components of mechanical equipment, shall have continuous seal welds to prevent corrosion of hard-to-c...
	4. Welding shall be by the metal-arc method or gas-shielded arc method as described in the American Welding Society's "Welding Handbook" as supplemented by other pertinent standards of the AWS.  Qualification of welders shall be in accordance with the...
	5. In assembly and during welding, the component parts shall be adequately clamped, supported, and restrained to minimize distortion and for control of dimensions.  Weld reinforcement shall be as specified by the AWS code.  Upon completion of welding,...
	J. Protective Coating:  Equipment shall be painted or coated in accordance with Section 09 96 00 – Protective Coatings, unless otherwise indicated.  Non-ferrous metal and corrosion-resisting steel surfaces shall be coated with grease or lubricating oi...
	K. Potable Water Contact:  Materials immersed in or exposed to potable water shall be made of materials or coated compliant with NSF Standard 61. Bronze alloy materials in contact with potable water shall be constructed of zero-lead materials or mater...
	L. Protection of Equipment:  Machined and coated surfaces shall be protected by rust inhibitor material prior to shipment.  Equipment shall be boxed, crated, or otherwise protected from damage and moisture during shipment, handling, and storage.  Equi...
	M. Identification of Equipment Items
	1. At the time of shipping, each item of equipment shall have a legible identifying mark corresponding to the equipment number in the Contract Documents for the particular item.
	2. After installation, each item of equipment shall be given permanent identification.
	a. Pumps, compressors, and blowers of 150 horsepower or less shall receive acrylic plastic nametags.
	b. Pumps, compressors, and blowers larger than 150 horsepower shall receive stainless steel plate nametags.
	N. Vibration Isolators:  Air compressors, blowers, engines, inline fans shall be provided with restrained spring-type vibration isolators or pads per manufacturer's written recommendations. Vibration isolations shall be provided with seismic restraint.
	O. Equipment  Maximum Allowable Vibration Level: Unless otherwise indicated, maximum allowable vibration level shall be in accordance with the acceptance criteria recommended by the reference Standard for that particular type of equipment
	P. Shop Fabrication:  Shop fabrication shall be performed in accordance with the Contract Documents and the ENGINEER reviewed Shop Drawings.
	Q. Controls:  Equipment and system controls shall be in accordance with Division 40..
	2.2 EQUIPMENT SUPPORTS AND FOUNDATIONS
	A. Equipment Supports:  Equipment components and supports, anchors, and seismic restrainers shall be adequately designed for static, dynamic, wind, and seismic loads.  The design horizontal seismic force shall be the greatest of the following design c...
	1. Design criteria as required by the governing building code, or
	2. 10 percent of the total static weight of the equipment.
	B.  Submit design calculations for equipment supports, anchors, and seismic restrainers signed and sealed by an engineer registered in the State wherein the project is to be built.  Calculations shall account for forces and distribution of forces on s...
	1. Wall-mounted equipment weighing more than 250 pounds or which is within 18-inches above the floor shall be provided with fabricated steel supports.  Pedestals shall be of welded steel.  If the supported equipment is a panel or cabinet or is enclose...
	2. Seismic requirements:  Freestanding and wall-hung equipment shall be anchored in place by methods that satisfy the building code.  Calculations shall be performed and signed and stamped for equipment weighing more that 400 pounds.  Calculations sha...
	3. Wind requirements:  Exterior freestanding equipment shall be anchored in place by methods that satisfy the building code.  Calculations shall be performed and signed and stamped, analyzing lateral and overturning forces and shall include a factor o...
	4. Anchors:  Anchor bolts shall be in accordance with Section 05 50 00 – Metal Fabrications.  CONTRACTOR shall determine the size, type, capacity, location, and other placement requirements of anchorage elements.  Anchoring methods and leveling criter...
	5. Equipment Foundations:  Unless otherwise indicated, mechanical equipment, tanks, control cabinets, enclosures, and related equipment shall be mounted on minimum 3.5-inch high concrete bases.  Unless otherwise indicated on the Drawings, pumps, blowe...
	6. Equipment Grout: Mechanical equipment installed on top of concrete foundations or bases shall be provided with non-shrink concrete or epoxy grout as indicated and as specified in Section 03 60 00 - Grouting. Grout shall be applied between the base ...
	2.3 PIPING CONNECTIONS
	A. Flanges and Pipe Threads:  Flanges on equipment and appurtenances shall conform to ASME B16.1, Class 125, or B16.5, Class 150, unless otherwise indicated.  Pipe threads shall be in accordance with ASME B1.20.1 and Section 40 05 00 – Piping, General.
	B. Flexible Connectors:  Flexible connectors shall be installed in piping connections to engines, blowers, compressors, and other vibrating equipment and in piping systems in accordance with the requirements of Section 40 05 00 – Piping, General.  Fle...
	C. Insulating Connections:  Insulating bushings, unions, couplings, or flanges, as appropriate, shall be used in accordance with the requirements of the specifications.
	2.4 NAMEPLATES
	A. Equipment nameplates of stainless steel shall be engraved or stamped and fastened to the equipment in an accessible location with No. 4 or larger oval head stainless steel screws or drive pins.  Nameplates shall contain the manufacturer's name, mod...
	2.5 TOOLS AND SPARE PARTS
	A. Tools:  The CONTRACTOR shall furnish one complete set of special wrenches and other special tools necessary for the assembly, adjustment, and dismantling of the equipment.  Tools shall be of best quality hardened steel forgings with bright finish. ...
	B. Spare parts shall be furnished as indicated in the individual equipment sections.  Spare parts shall be suitably packaged in a metal box and labeled with equipment numbers by means of stainless steel or solid plastic nametags attached to the box.
	2.6 EQUIPMENT LUBRICANTS
	A. The CONTRACTOR shall provide lubricants for equipment during shipping, storage, and prior to testing, in accordance with the manufacturer’s recommendations. Lubricants that could come in contact with potable water shall be food grade lubricants.  A...
	2.7 SAFETY EQUIPMENT
	A. Where work areas are located within a flammable or toxic gas environment, suitable gas detection, ventilating, and oxygen deficiency equipment shall be provided. Workers shall be equipped with approved breathing apparatus.
	3.1 SERVICES OF MANUFACTURER
	A. Installation Supervision, Inspection, Startup, and Field Adjustment:  An authorized, experienced, and competent service representative of the manufacturer shall visit the Site to perform the following:
	1. Supervision of the installation of the equipment
	2. Inspection, checking, and adjusting the equipment and approving its installation
	3. Startup and field testing for proper operation, efficiency, and capacity
	4. Performing field adjustments during the test period to ensure that the equipment installation and operation comply with requirements
	5. Certify in writing that the equipment and controls have been properly installed, aligned, lubricated, adjusted, and readied for operation.
	3.2 INSTALLATION
	A. General:  Equipment shall be installed in accordance with the manufacturer’s written recommendations.
	B. Alignment:  Equipment shall be field tested to verify proper alignment.
	3.3 PACKAGED EQUIPMENT
	A. When any system is furnished as pre-packaged equipment, the CONTRACTOR shall coordinate space and structural requirements, clearances, utility connections, signals, and outputs with Subcontractors to avoid later change orders.
	B. If the packaged system has any additional features (as safety interlocks, etc.) other than required by the Contract Documents, the CONTRACTOR shall coordinate such features with the ENGINEER and provide material and labor necessary for a complete i...
	3.4 FIELD ASSEMBLY
	A. Studs, cap screws, bolt and nuts used in field assembly shall be coated with Never Seize compound or equal.
	3.5 WELDING
	A. Welds shall be cleaned of weld-slag, splatter, etc. to provide a smooth surface.
	3.6 FIELD TESTS
	A. Where indicated by the individual equipment sections, equipment shall be field tested after installation to demonstrate satisfactory operation without excessive noise, vibration, or overheating of bearings or motor.
	B. The following field testing shall be conducted:
	1. Start equipment, check, and operate the equipment over its entire operating range.  Vibration level shall be within the amplitude limits as indicated or as recommended by the reference applicable standards.
	2. Obtain concurrent readings of motor voltage, amperage, capacity, vibration, and bearing temperatures.
	3. Operate equipment indicated in Section 01 75 00 – Starting and Adjusting.
	C. The ENGINEER shall witness field-testing.  The CONTRACTOR shall notify the ENGINEER of the test schedule 72 hours in advance.
	D. In the event that any equipment fails to meet the test requirements, the equipment shall be modified and retested until it satisfies the requirement.
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	5.1 Apprentice Incentive
	Palm Beach County offers an Apprentice Incentive payment to a contractor who actually expends a minimum of $25,000 (including subcontractors) in payroll costs on apprentice wages.  For purposes of this section, “apprentice” means any person who is par...
	Upon completion of the Contract, Contractor may apply for the payment which will be added to the Contract by change order. If the County determines that the Contractor complied with the requirements of this section, it will reimburse the contractor 20...
	For projects with construction costs of $20,000,000 or greater, the threshold amount of expenditures for apprentices which must be paid to qualify for the incentive shall increase to $50,000 and the maximum reimbursement payment to $200,000.

	SECTION 2
	PROPOSAL REQUIREMENTS AND CONDITIONS
	2-1 Prequalification of Bidders DELETE AND INSERT THE FOLLOWING:
	1. Shall clearly identify Palm Beach County, a political subdivision of the State of Florida, its officers, agents and employees as Additional Insured for all required insurance coverages, except Workers’ Compensation and Business Auto Liability.
	2. Shall clearly indicate project name and project number to which it applies.
	3. Shall clearly indicate a notification requirement in the event of cancellation or non-renewal of coverage.
	4. Evidence of renewal coverage or reinstatement of cancelled coverage must be provided in advance of any policy that may expire during the term of this Contract. Failure to provide such certificate shall result in automatic stoppage of the Work until...
	5. Within forty-eight (48) hours of a request by the Department, and subsequently, prior to expiration of any of the required coverage throughout the term of this Contract the Contractor shall deliver to the Department through Department’s designated ...
	Palm Beach County Board of County Commissioners
	A. Upon receipt of any such notice, Contractor and its Surety shall, unless the notice requires otherwise:
	1. Immediately discontinue Work on the date and to the extent specified in the notice;
	2. Place no further orders or subcontracts for Materials, services, or facilities, other than may be necessary or required for completion of such portion of Work under the Contract that is not terminated;
	3. Promptly make every reasonable effort to obtain cancellation upon terms satisfactory to Department of all orders and subcontracts to the extent they relate to the performance of Work terminated or assign to the Department those orders and subcontra...
	4. The Contractor agrees to assign all subcontracts required for performance of this Contract to the Department;
	5. The Contractor shall include in all subcontracts, Equipment leases and purchase order, a provision requiring the subcontractor, Equipment lessor or supplier, to consent to the assignment of their subcontract to the Department;
	6. Assist the Department, as specifically requested in writing, in the maintenance, protection and disposition of property acquired by the Department under the Contract; and
	7. Complete performance of any Work which is not terminated.
	1. All amounts due and not previously paid to Contractor for Work completed in accordance with the Contract prior to such notice, and for Work thereafter completed as specified in such notice.
	2. The reasonable cost of settling and paying claims arising out of the termination of Work under subcontracts or orders as provided in Subparagraph A.3. above.
	3. The verifiable costs incurred pursuant to Subparagraph A.5. above.
	4. Any other reasonable costs which can be verified to be incidental to such termination of Work.
	G. Plant materials may be reserved in advance by the Department from nursery sources provided by the Contractor for predetermined amounts of time prior to shipment and delivery.  The reserve period will be designated by the County Department issuing t...
	Reserve Period       Percent of Unit Price Paid
	for Reservation of Plant Material
	1 - 90 Days          10%
	1 - 180 Days          25%
	1 - 270 Days          50%
	All advance payments shall be applied to the balance owed to the Contractor by the Department upon the completion of any applicable warranty periods.  All post- installation guarantees, as specified in ITEM 585 - 1.11, shall apply to all plants held i...
	E. Use machinery that is designed to root prune tree/palm roots with a clean cut. Do not use machinery that will tear or shred the root system. Cut the root system in quarter sections to allow for new feeder roots to develop. If hand root pruning, use...
	F. Large Hardwoods trees exceeding 8” Cal. shall be transported/moved by the following method.
	To protect the integrity and health of the hardwood to be transplanted, a Certified Arborist or Landscape Architect must be consulted “Prior to Relocation” through the County designated representative to determine the best methodology to relocate the ...
	B. Galvanized Steel:  Galvanized steel pipe shall conform to the requirements of ASTM Designation A 120, Schedule 40.  At threaded joints between PVC and metal pipes, the metal shall contain the socket end and the PVC side, the spigot.  A metal spigot...
	D. All electric control wire shall be sized as recommended by the controller, valve, Two-wire control system and grounding manufacturer, except as otherwise specified. It shall be encased in an orange 1-1/4” HDPE pipe conduit installed in the piping t...
	E. At all wire connections at remote control valves, decoders and at all wire splices, the wire shall be left with sufficient slack so that in case of repair the valve bonnet, decoder or splice may be brought to the surface without disconnecting the w...
	F. Each remote control valve shall be connected to a single station decoder shall have wire sizes and coded colors per the Zone Control Valve/Decoder Wiring/Grounding Detail and as recommended by the manufacturer, except as otherwise specified. All de...
	Only those remote control valves, which are being controlled by one specific controller, shall be connected to that controller’s two-wire control system.
	G. Two-Wire Control System wiring between the single decoders and the zone valves shall be 14/2 AWG Paige DTS Cable, color coded with each pair being different colors than the other solenoid wires within the group of solenoids per the Zone Control Val...
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	1.1 THE SUMMARY
	A. Construct Work as described in the Contract Documents.

	1. Provide the materials, equipment, and incidentals required to make the Project completely and fully operable.
	2. Only the materials listed in Palm Beach County Water Utilities Department Engineering Services Division - Approved Materials and Equipment List (Latest Version) are approved for use within the PBCWUD service area, or as specified herein.
	3. Provide the labor, equipment, tools, and consumable supplies required for a complete Project.
	4. Provide the civil, structural, mechanical, and all other Work required for a complete and operable Project.
	5. Test and place the completed Project in operation.
	6. Provide the special tools, spare parts, lubricants, supplies, or other materials as indicated in Contract Documents for the construction, operation, and maintenance of the Project.
	7. Arrange and coordinate with Supplier for deliveries of OWNER purchased products in accordance with construction schedule, coordinate to avoid conflict with work and conditions at the site. Unload the products at the site, and store and protect the ...
	8. The WORK shall be complete, and all work, materials, and services not expressly indicated or called for in the Contract Documents which may be necessary for the complete and proper construction of the WORK in good faith shall be provided by the CON...
	9. CONTRACTOR shall comply with all applicable federal, state and local safety regulations, laws and standards, as well as any specific Palm Beach County or Water Utilities Department requirements while completing the work.
	10. Except as specifically noted, the CONTRACTOR shall provide and pay for:
	a. Labor, materials, and equipment.
	b. Tools, equipment and machinery.
	c. Water, electricity, and other utilities required to complete project.
	d. Other facilities and services necessary for proper execution and completion of the work.
	e. Permits, surveys, and testing.
	B. The CONTRACTOR and its SUBCONTRACTORS shall meet the qualification requirements as defined in the front end (Div 0) specifications.
	1.2 DESCRIPTION OF WORK
	A. Work is described in general, non-inclusive terms as:

	1. Providing water and sewer system improvements in unincorporated Palm Beach County along Benoist Farms Road from State Road 80 (Southern Blvd) to Belvedere Rd. Improvements include water main and force main extensions, relocation of pipes in conflic...
	2. The CONTRACTOR shall complete all work shown in the Drawings and as indicated in the Technical Specifications and all work and materials shall meet the requirements outlined in these Technical Specifications and the latest edition of the Palm Beach...
	1.3 CONTRACT METHOD
	A. The WORK hereunder will be constructed under a single unit-price contract.

	1.4 WORK UNDER OTHER CONTRACTS
	A. The following construction work is not included in this Contract, but may impact construction scheduling, testing, and startup:
	B. Obtain clarification from the OWNER in the case of a disagreement between the above list and those specified elsewhere in the Contract Documents.
	C. Completion of the Work described in this Contract may impact the construction and testing of the items listed above.

	1. Coordinate construction activities through the OWNER.
	2. Pay claims for damages which result from the late completion of the Project or any specified Milestones.
	1.5 WORK BY OTHERS
	A. Where 2 or more contracts are being performed at one time on the same Site or adjacent land in such manner that work under one contract may interfere with work under another, the OWNER will determine the sequence and order of the Work in either or ...
	B. Interference With Work On Utilities:  The CONTRACTOR shall cooperate fully with all utility forces of the OWNER or forces of other public or private agencies engaged in the relocation, altering, or otherwise rearranging of any facilities which inte...

	1.6 WORK SEQUENCE
	A. The CONTRACTOR's attention is directed to the fact that during the period of construction, no interruption in the flow of utilities to be relocate can be accommodated, and the CONTRACTOR shall so schedule its construction operations that no interfe...
	B. Access to the site is limited to the hours as defined in the front end (Div 0) specifications.

	1.7 CONTRACTOR USE OF SITE
	A. The CONTRACTOR's use of the Site shall be limited to its construction operations, including on-site storage of materials, on-site fabrication facilities, and field offices.

	1.8 OUTAGE PLAN AND REQUESTS
	A. Unless the Contract Documents indicate otherwise, the CONTRACTOR shall not remove from service, de-energize, or modify settings for any existing operating tank pipeline, valve, channel, equipment, structure, road, or any other facility without perm...

	1. The maximum duration of any outage shall be 2 hours unless prior approval is obtained from the OWNER.
	B. Where the WORK requires modifications to existing facilities or construction of new facilities and connection of new facilities to existing facilities, the CONTRACTOR shall submit a detailed outage plan and schedule for the ENGINEER'S approval a mi...
	C. A completed System Outage Request form shall accompany each outage plan.  The outage plans shall be coordinated with the construction schedule and shall meet the restrictions and conditions of the Contract Documents.  The outage plan shall describe...
	D. The ENGINEER shall be notified in writing at least one week in advance of the required outage if the schedule for performing the work has changed or if revisions to the outage plan are required.
	E. The CONTRACTOR shall provide written confirmation of the shutdown date and time 2 working days prior to the actual shutdown.

	1.9 OWNER USE OF THE SITE AND OCCUPANCY
	A. The OWNER may utilize all or part of the existing Site during the entire period of construction for installation of the companion roadway and drainage improvement project.  The CONTRACTOR shall cooperate and coordinate with the OWNER to facilitate ...
	B. Testing of equipment and appurtenances including specified test periods, training, and startup does not constitute acceptance for operation.
	C. Owner may accept the facility for continued use after startup and testing at the option of the Owner.  If acceptance is delayed at the option of the Owner, shut down facilities per approved Operation and Maintenance procedures.
	D. The execution of bonds indicates the consent of the surety to these provisions for occupancy of the structures and use of equipment.
	E. Provide an endorsement from the insurance carrier permitting occupancy of the structures and use of equipment during the remaining period of construction.
	F. Conduct operations to ensure the least inconvenience to the Owner and general public.

	1.10 CONSTRUCTION OF UTILITIES
	A. Utility companies or their CONTRACTOR’s will provide new or enhanced utilities for this Project.  Coordinate with others performing Work associated with this Project.

	B. Power and Electrical Services:
	1. Pay for temporary power, including but not limited to construction cost, meter connection, fees and permits.
	2. CONTRACTOR may use the permanent power source in lieu of temporary power source when permanent power is available at the Site.
	a. Notify ENGINEER and OWNER to use the permanent power source.
	b. Arrange with the power utility and pay the charges for connections and monthly charges for use of this power.
	3. Pay for the power consumed until the Project has been accepted as substantially complete, unless noted otherwise.
	4. The utility company is to provide the electric meter and shall install and connect upon notification of completed work by the CONTRACTOR.
	5. Utility pole mounted transformer to be provided and installed to the new overhead lines by the utility company.
	6. The utility is to provide power cable from the secondary of the transformer to the weatherhead.
	C. Telephone Services:
	1. Telephone Company will provide construction to the point shown on Drawings.
	2. Provide conduit, cable, pull boxes, manholes, and other appurtenances for the installation of telephone fiber between the point shown on the drawings and the main telephone terminal board.
	3. CONTRACTOR shall make all arrangements for any temporary phone service used by the CONTRACTOR including construction cost, telephones and equipment, connection fees, and permit.
	4. CONTRACTOR may use the permanent telephone system when permanent lines are available at the site with the approval of the OWNER.
	5.  Notify OWNER of intent to use the permanent telephone system.
	6. Arrange with Telephone Utility and pay the charges for connections and monthly charges for use of this service.
	7. Pay for the service until the project has been accepted as substantially complete. Provide separate service for OWNER, CONTRACTOR, and ENGINEER.
	1.11 REQUIREMENTS OF OTHER AGENCIES
	A. When performing Work on facilities owned by agencies other than OWNER, comply with all requirements of such agencies which are more restrictive than those specified herein.
	1.12 PROTECTION OF EXISTING STRUCTURES
	A. The CONTRACTOR shall assume full responsibility for the protection of all existing buildings, structures, poles, signs, services to buildings, hydrants, drains, ductbanks and electric and telephone cables, whether or not they are shown on the Drawi...
	B. The CONTRACTOR shall be responsible for the protection of property, in the areas in the vicinity of the project; and for the protection of his own equipment, supplies, materials and work, against any damage resulting from the elements, such as floo...
	C. Protection and temporary removal and replacement of existing structures as described in this Section shall be a part of the Work under the Contract and all costs in connection therewith shall be included in the Lump Sum Bid Price.
	1.13 SITE FAMILIARIZATION
	A. The CONTRACTOR's attention is particularly called to the provisions of the Instructions to Bidders. The CONTRACTOR shall check and familiarize himself with the overall general conditions prevailing along the route of construction and at the constru...
	B. All vertical and horizontal locations for existing surface and subsurface structures, utilities, etc. Have been shown on the drawings according to the best information available. No attempt has been made to show all below grade utilities not visibl...
	C. Prior to the start of construction and/or ordering of any materials or fabricated items, the CONTRACTOR shall confirm, at their own expense, all exact vertical and horizontal locations, and shall be responsible to verify.  If "other" structures, ut...
	1.14 PROTECTION AND RESTORATION OF SURVEY MONUMENTS
	A. The CONTRACTOR shall be responsible for protecting and restoring all land and property corners, such as section corners, ¼ section corners, property corners or block control points, and for maintaining all horizontal and vertical control points.  A...
	1.15 INDEMNIFICATION:
	A. To the fullest extent permitted by Laws and Regulations, CONTRACTOR shall indemnify and hold harmless OWNER and ENGINEER, and the officers, directors, partners, employees, agents, consultants and subcontractors of each and any of them from and agai...
	B. In any and all claims against the OWNER or ENGINEER or any of their respective consultants, agents, officers, directors, partners, or employees by any employee (or the survivor or personal representative of such employee) of CONTRACTOR, any subcont...
	C. The indemnification obligations of CONTRACTOR under Paragraph A shall not extend to the liability of ENGINEER and Engineer’s officers, directors`, partners, employees, agents, consultants and subcontractors arising out of:
	1. The preparation or approval of, or the failure to prepare or approve, maps, Drawings, opinions, reports, surveys, Change Orders, designs, or Specifications; or
	2. Giving directions or instructions, or failing to give them, if that is the primary cause of the injury or damage.
	1.16 CONTRACTORS LIABILITY INSURANCE
	A. CONTRACTOR shall meet all contract insurance requirements providing coverage for not less than the amount specified in the contract or greater where required by Laws and Regulations including but not limited to providing Comprehensive General Liabi...
	B. Prior to beginning work, CONTRACTOR shall provide the OWNER and ENGINEER with its certificates of Insurance and endorsements naming the OWNER and ENGINEER as additional insureds.
	C.
	PART 2 --  PRODUCTS (Not Used)
	PART 3 --  EXECUTION (Not Used)

	01 14 00 - Work Restrictions_v033117
	1.1 THE SUMMARY
	A. WORK shall be scheduled, sequenced, and performed in a manner which minimizes disruption to the public and to the operation and maintenance of existing facilities along the pipeline alignment.
	B. The CONTRACTOR shall incorporate the construction and schedule constraints of this Section in preparing the construction schedules required.
	1.2 EXISTING UTILITIES
	A. The WORK shall be executed while the existing utilities remain in operation or by-pass.  Operation of existing pump stations, watermains, and drainage shall not be jeopardized nor shall the volume of flow be reduced as a result of the execution of ...
	B. Unless indicated otherwise, temporary pumping, piping, power, lighting, controls, instrumentation, alarms, security devices, and safety devices shall be provided by the CONTRACTOR whenever its activity or interruption due to its activity affects th...
	C. The construction constraints in this Section do not include every item affecting the completion of the WORK, but are intended to describe the sequence of critical events necessary to minimize disruption to flows and to ensure compliance with all pe...
	1.3 BYPASSING
	A. Bypassing of untreated or partially treated sewage to surface waters or drainage courses is prohibited during construction.  In the event accidental bypassing is caused by the CONTRACTOR's operations, the OWNER shall immediately be entitled to empl...
	1.4 OUTAGE REQUESTS
	A. Modifications to existing facilities, the construction of new facilities, and the connection of new to existing facilities may require the temporary outage or bypass of existing water and sewer distribution mains.  In such cases, the CONTRACTOR sha...
	B. The outage plans shall be submitted to the ENGINEER for acceptance a minimum of 1 weeks in advance of the time that such outages are required.  The outage plans shall be coordinated with the construction schedule and shall meet the restrictions and...
	C. The CONTRACTOR shall not begin any alteration affecting existing facilities until specific written approval has been granted by the ENGINEER in each case.
	D. The ENGINEER will coordinate the CONTRACTOR's planned procedure with the treatment facility personnel.  The ENGINEER has the authority to modify any proposed shutdown procedures if such procedures would adversely impact the plant operations.
	E. The ENGINEER shall be notified in writing at least one week in advance of the required outage if the schedule for performing the WORK has changed or if revisions to the outage plan are required.  The CONTRACTOR shall provide written confirmation of...
	1.5 TEMPORARY CONNECTIONS
	A. Making connections to existing facilities or other operations that interfere with the operation of the existing equipment shall be thoroughly planned in advance, and required equipment, materials, and labor shall be on hand at the time of undertaki...
	B. The cost of any temporary facilities and night, weekend, or holiday activity and overtime payments required during process interruptions shall be included in the WORK.
	C. Temporary facilities and piping shall be located to minimize interference with CONTRACTOR's construction facilities and OWNER's operation and maintenance of the water distribution and sewer collection systems.  Unless otherwise indicated, each temp...
	D. When temporary electrical power, controls, instrumentation, or alarms are required for routine continuous operations of existing or new equipment, the CONTRACTOR shall provide the necessary equipment and appurtenances.  Prior to installing said equ...
	E. A plan showing the size and location of the temporary facilities and piping shall be submitted to the ENGINEER at the same time as the outage plan required under this Section.  Costs for design, provision, operation, and removal of temporary facili...
	1.6 CONSTRUCTION SEQUENCING
	A. Construction activities shall be scheduled and sequenced to ensure continuous operation of the existing water distribution and sewer collection systems.  The CONTRACTOR's scheduling shall develop construction sequencing so that the WORK will not ad...
	1. Safe working conditions for personnel shall be maintained during rehabilitation, modification, and demolition WORK.  The foregoing includes at least proper trench excavation, the provision of temporary equipment guards, supports, warning signs, wal...

	2. Temporary facilities shall be constructed in accordance with applicable codes and regulations to operate safely and properly.
	3. Valves to be temporarily shut off during the WORK shall be tagged as such and shall be wired shut with a crimped lead seal and padlocked.
	4. Electrical and mechanical equipment shall be similarly shut down.

	1.7 PERMITS
	A. The CONTRACTOR shall abide by the conditions of permits and shall obtain proof of satisfaction of conditions from issuers of permits prior to acceptance of the WORK by the OWNER.
	B. Conditions affecting the CONTRACTOR are found in the following permits.  Copies of obtained permits and conditions are attached as an appendix to these specifications.
	1.8 SEQUENCE AND SCHEDULE CONSTRAINTS
	A. General:  It is the CONTRACTOR's responsibility to coordinate and plan the construction activities to integrate each schedule constraint into performance of the overall WORK.
	B. The listing of sequence and schedule constraints below does not mean that every constraint or special condition has been identified.  The list does not substitute for the CONTRACTOR's coordination and planning for completion of the WORK within the ...
	C. The following constraints affect the construction sequence and schedule.
	1. This project is being performed in coordination with Palm Beach County Engineering and Public Works Department, Roadway Production Division, roadway widening project. The CONTRACTOR shall be responsible for incorporating both projects into the coor...

	01 73 29 - Cutting and Patching_v033117
	1.1 THE SUMMARY
	A. Section Includes:
	1. CONTRACTOR shall be responsible for all cutting, backfill, base replacement, asphalt replacement, milling required to complete the Work.  The Contract Plans list cutting and patching of driveways and roadways.  The CONTRACTOR shall maintain traffic...

	B. Related sections:
	1. Section 01 11 00 – Summary of Work
	2. Section 31 23 33 – Trenching and Backfilling

	1.2 PERFORMANCE REQUIREMENTS
	A. Execute cutting and demolition by methods that will prevent damage to other Work and will provide proper surfaces to receive installation of repairs.
	B. Perform excavation and backfill by methods that will prevent settlement or damage to other Work.
	C. Execute fittings and adjustment of products to provide a finished installation to comply with specified products, functions, tolerances and finishes.
	D. Minimize disruption of vehicular and pedestrian traffic during cutting and patching.  If a property has multiple entrances close only one entrance at a time.
	E. Restoration of Pavement:
	1. General:  Water main and sewer main installed in this project will be coordinated this the PBC Land Development Department’s road widening project. Restoration of pavement shall be coordinated as needed with roadway plans.
	2. Where required for utility work outside the road widening project all paved areas including asphaltic concrete berms cut or damaged during construction shall be replaced with similar materials of equal thickness to match the existing adjacent undis...
	3. Temporary Resurfacing:  Wherever permanent resurfacing is not possible immediately after completing the work, the CONTRACTOR shall place temporary surfacing promptly after backfilling and shall maintain such surfacing until final restoration of imp...
	4. Permanent Resurfacing:  In order to obtain a satisfactory junction with adjacent surfaces, the CONTRACTOR shall saw cut back and trim the edge so as to provide a clean, sound, vertical joint before permanent replacement of an excavated or damaged p...
	5. Restoration of Sidewalks or Private Driveways:  Wherever sidewalks or private roads have been removed for purposes of construction, the CONTRACTOR shall place suitable temporary sidewalks or roadways promptly after backfilling and shall maintain th...

	2.1 MATERIALS
	A. Comply with specifications and standards for each product involved.
	3.1 INSPECTION
	A. Inspect existing conditions of the Project, including elements subject to damage or to movement during cutting and patching.
	B. After uncovering the Work, inspect conditions affecting installation of products or performance of the Work.
	C. Report unsatisfactory or questionable conditions to the ENGINEER in writing; do not proceed with the Work until the ENGINEER has provided further instructions.
	3.2 PREPARATION
	A. Provide adequate temporary support as necessary to assure structural integrity of affected portions of the Work.
	B. Provide devices and methods to protect other portions of the Work from damage.
	C. Provide protection from elements for that portion of the Project which may be exposed by cutting and patching work, and maintain excavations free from water.

	01 74 30 - Pressure Pipe Testing and Disinfection_v033117
	1.1 THE SUMMARY
	A. The CONTRACTOR shall test and disinfect potable water pipelines and appurtenant piping, in accordance with the Contract Documents.
	B. The CONTRACTOR shall be responsible for obtaining permits for discharging excess testing and disinfection water and dechlorination of such water if required to satisfy permit limits.
	1.2 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with submittal procedures.
	B. Furnish:
	1. A testing plan and schedule, including method for water conveyance, control, disposal, and disinfection shall be submitted in writing for approval.
	2. Name of certified bacteriological testing laboratory.
	3. Resume of experienced technician, if liquid chlorine is proposed.
	2.1 MATERIAL REQUIREMENTS
	A. All test equipment, chemicals for chlorination, temporary valves, bulkheads, and other water control equipment, and choice of disinfectant shall be as determined by the CONTRACTOR.  No materials shall be used which would be injurious to the WORK fo...
	B. Chlorine for disinfection may be in the form of liquid chlorine, sodium hypochlorite solution, or calcium hypochlorite granules or tablets.
	1. Liquid chlorine shall be in accordance with the requirements of ANSI/AWWA B301 -Liquid Chlorine, and shall be used only when each of the following conditions are satisfied:
	a. Appropriate gas flow chlorinators and ejectors are used.
	b. An experienced technician directly supervises.
	c. Appropriate safety practices are observed.
	2. Sodium and calcium hypochlorite shall be in accordance with ANSI/AWWA B300 -Hypochlorites.
	C. Dechlorination agents may be sodium bisulfate, sodium sulfite, or sodium thiosulfate.
	3.1 GENERAL
	A. Water for testing and disinfecting water pipelines will be furnished by the OWNER; however, the CONTRACTOR shall convey the water from the OWNER-designated source to the points of use.
	B. All pressure pipelines shall be tested; those for potable water shall be disinfected.  All chlorinating and testing operations shall be performed in the presence of the ENGINEER.
	C. Disposal of flushing water and water containing chlorine shall be by methods acceptable to the ENGINEER.
	D. Disinfection operations shall be scheduled as late as possible during the Contract Time to maximize the degree of sterility of the facilities at the time the WORK is accepted by the OWNER.  Bacteriological testing shall be performed by a certified ...
	3.2 HYDROSTATIC TESTING OF PIPELINES
	A. Pipeline 30-inches diameter and larger shall be visually inspected that all debris has been removed prior to flushing.
	B. Prior to hydrostatic testing, pipelines shall be flushed or blown out as appropriate.  The CONTRACTOR shall test pipelines in sections.  Sections to be tested shall be defined by isolation valves in the pipeline.  Where such valves are not present,...
	C. The pipeline shall be filled at a rate which will not cause any surges or exceed the rate at which the air can be released through the release valves at a reasonable velocity.  The air within the pipeline shall be allowed to escape completely.  The...
	D. The hydrostatic test shall consist of holding the indicated test pressure on the pipeline segment for a period of 2 hours for DIP and PVC.  Visible leaks that appear during testing shall be repaired in a manner acceptable to the ENGINEER.  Add wate...
	E. The maximum allowable leakage for distribution and transmission pipelines shall be the maximum quantity of make-up water that must be supplied into the tested pipe to maintain pressure within 5 psi of the specified test pressure shall not exceed 50...
	E. The maximum allowable leakage for distribution and transmission pipelines shall be the maximum quantity of make-up water that must be supplied into the tested pipe to maintain pressure within 5 psi of the specified test pressure shall not exceed 50...
	3.3 DISINFECTING PIPELINES
	A. General:  Potable water pipelines except those appurtenant to hydraulic structures shall be disinfected in accordance with the requirements of ANSI/AWWA C651 - Disinfecting Water Mains, using the Continuous-Feed Method as modified herein.
	B. Chlorination:  A chlorine-water mixture shall be uniformly introduced into the pipeline by means of a solution-feed chlorinating device.  The chlorine solution shall be introduced at one end of the pipeline through a tap in such a manner that as th...
	C. Retention Period:  Chlorinated water shall be retained in the pipeline for at least 24 hours.  After the chlorine-treated water has been retained for the required time, the free chlorine residual at the pipeline extremities and at other representat...
	D. Chlorinating Valves:  During the process of chlorinating the pipelines, valves and other appurtenances shall be operated from closed to full open to closed while the pipeline is filled with the heavily-chlorinated water.
	E. Sampling Ports:  The CONTRACTOR shall provide sampling ports along the pipeline as defined on AWWA C651.  Taps may be made at manways and air valves to help facilitate the spacing requirement.
	F. Final Flushing:  After the applicable retention period, the heavily chlorinated water shall be flushed from the pipeline until chlorine measurements show that the concentration in the water leaving the pipeline is no higher than that generally prev...
	G. Bacteriological Testing:  After final flushing and before the pipeline is placed in service, a sample, or samples shall be collected from the end of the line, and shall be tested for bacteriological quality in accordance with the requirements of th...
	3.4 CONNECTIONS TO EXISTING SYSTEM
	A. Where connections are to be made to an existing potable water system, the interior surfaces of all pipe and fittings used in making the connections shall be swabbed or sprayed with a one percent hypochlorite solution before installation.  Thorough ...

	01 76 10 - Protection of Existing Facilities_v3
	1.1 THE SUMMARY
	A. The CONTRACTOR shall protect all existing utilities and improvements not designated for removal and shall restore damaged or temporarily relocated utilities and improvements to a condition equal to or better than prior to such damage or temporary r...
	B. Underground utilities shown in these plans are based on the best available information provided to the engineer. Contractor shall contact sunshine 811 and notify Palm Beach County Water Department at (561) 493-6000 two business days before digging ...
	C. The CONTRACTOR shall verify the exact locations and depths of all existing utilities, and the CONTRACTOR shall make exploratory excavations of all utilities that may interfere with the WORK.
	D. The CONTRACTOR is responsible for obtaining an excavation permit from the authority of jurisdictions prior to any excavation or demolition work, as required by local laws.
	E. It may be necessary for contractor to conduct soft/hard digs to confirm location of utilities, cost to conduct soft/hard digs shall be considered incidental.
	F.  Any damage resulting from the contractor's operations shall be repaired at the CONTRACTOR's sole expense.
	G. There may be other underground utilities that exist that are not shown on the plans. The CONTRACTOR shall verify whether or not any other utilities exist prior to construction that would interfere with the proposed improvements and notify OWNER and...
	H. All such exploratory excavations shall be performed as soon as practicable after award of the Contract and a sufficient time in advance of construction to avoid possible delays to the CONTRACTOR’s WORK.
	I. Should conflicts arise between the proposed improvements shown and the location of existing utilities, the CONTRACTOR shall contact the ENGINEER for resolution prior to ordering materials and installation..
	J. The number of exploratory excavations required shall be that number which is sufficient to determine the alignment and grade of the utility.
	K. Related Sections:
	1. Section 01 11 00 – Summary of Work
	2. Section 01 14 00 – Work Restrictions
	3. Section 01 73 29 – Cutting and Patching

	1.2 RIGHTS-OF-WAY
	A. The CONTRACTOR shall not do any WORK that would affect any oil, gas, sewer, or water pipeline; any telephone, communications cable conduits, or electric transmission line; any fence; or any other structure, nor shall the CONTRACTOR enter upon the r...
	B. After authority has been obtained, the CONTRACTOR shall give said party due notice of its intention to begin work, if required by said party, and shall remove, shore, support, or otherwise protect such pipeline, transmission line, ditch, fence, or ...
	C. When two or more contracts are being executed at one time on the same or adjacent land in such manner that work on one Contract may interfere with that on another, the OWNER shall determine the sequence and order of the WORK.
	D. When the limits of one Contract are the necessary or convenient means of access for the execution of another Contract, such access or any other reasonable privilege may be granted by the OWNER to the CONTRACTOR to the extent, amount, in the manner,...
	E. No such decision as to the method or time of conducting the WORK or the use of territory shall be made the basis of any claim for the delay or damage, except as provided for temporary suspension of the WORK.
	1.3 PROTECTION OF STREET OR ROADWAY MARKERS
	A. The CONTRACTOR shall not destroy, remove, or otherwise disturb any existing survey markers or other existing street or roadway markers without proper authorization.
	B. No pavement breaking or excavation shall be started until all survey or other permanent marker points that will be disturbed by the construction operations have been properly referenced.
	C. All survey markers or points disturbed by the CONTRACTOR shall be accurately restored after all street or roadway re-surfacing has been completed.
	1.4 RESTORATION OF PAVEMENT
	A. Restoration of pavement (temporary and permanent resurfacing and sidewalks or private drives) shall be done in accordance with Section – 01 73 29 Cutting and Patching.
	1.5 EXISTING UTILITIES AND IMPROVEMENTS
	A. General
	1. The CONTRACTOR shall protect underground utilities and other improvements which may be impaired during construction operations, regardless of whether or not the Utilities are indicated on the Drawings.
	2. It shall be the CONTRACTOR’s responsibility to ascertain the actual location of all existing utilities and other improvements that will be encountered in its construction operations, and to see that such utilities or other improvements are adequate...
	3. The CONTRACTOR shall take all possible precautions for the protection of unforeseen utility lines to provide for uninterrupted service and to provide such special protection as may be deemed necessary.
	4. Except where the Drawings indicate Utilities have been field located during design or certain Utility locations shall be exposed as part of the WORK, the CONTRACTOR shall be responsible for exploratory excavations as it deems necessary to determine...
	5. CONTRACTOR shall pothole all conflicts within the first 30 days of the Contract to avoid delays while installing the pipelines.

	B. Utilities to be Moved:
	1. In case it may be necessary to move the property of any public utility or franchise holder, such utility company or franchise holder will, upon request of the CONTRACTOR, be notified by the OWNER to move such property within a specified reasonable ...
	2. When utility lines that are to be removed are encountered within the area of operations, the CONTRACTOR shall notify the ENGINEER a sufficient time in advance for the necessary measures to be taken to prevent interruption of service.

	C. Temporary Removal and/or Relocation:
	1. Where the proper completion of the WORK requires the temporary removal, permanent removal, and/or relocation of an existing utility or other improvement which is indicated, the CONTRACTOR shall remove and, without unnecessary delay, temporarily rep...
	2. In all cases of such temporary removal or relocation, restoration to the former location shall be accomplished by the CONTRACTOR in a manner that will restore or replace the utility or improvement as nearly as possible to its former locations and t...

	D. Owner’s Right of Access:
	1. The right is reserved to the OWNER and to the owners of public utilities and franchises to enter at any time upon any public street, alley, right-of-way, or easement for the purpose of making changes in their property made necessary by the WORK of ...

	E. Underground Utilities Indicated:
	1. Existing utility lines that are indicated or the locations of which are made known to the CONTRACTOR prior to excavation and that are to be retained, and all utility lines that are constructed during excavation operations shall be protected from da...
	2. All vertical and horizontal locations for existing surface and subsurface structures, utilities, etc. Have been shown on the drawings according to the best information available. No attempt has been made to show all below grade utilities not visibl...
	3. It shall be the CONTRACTOR’s responsibility for determining the location of underground utilities and should use necessary mean to determine their location prior to WORK.

	F. Underground Utilities Not Indicated:
	1. In the event that the CONTRACTOR damages existing Utility lines that are not indicated or the locations of which are not made known to the CONTRACTOR prior to excavation, a verbal report of such damage shall be made immediately to the damaged Utili...
	2. It shall be the CONTRACTOR’s responsibility for determining the location of underground utilities in the area of WORK and should use necessary mean to determine their location prior to WORK.
	3. If directed by the ENGINEER, repairs shall be made by the CONTRACTOR under the provisions for changes and extra work contained in the General Conditions.

	G. All costs of repairing damage not due to failure of the CONTRACTOR to exercise reasonable care, and removing or relocating such utility facilities not shown on the Contract Documents with reasonable accuracy, and for equipment on the project which ...
	H. All repairs to a damaged utility or improvement are subject to inspection and approval by an authorized representative of the utility or improvement owner being concealed by backfill or other work.
	1. All oil and gasoline pipelines, power, and telephone or the communication cable ducts, gas mains, water mains, irrigation lines, sewer lines, storm drainage, poles, and overhead power and communication wires and cables encountered along the line of...
	2. The CONTRACTOR shall be responsible for and shall repair all damage due to its operations, and the provisions of this Section shall not be abated even in the event such damage occurs after backfilling or is not discovered until after completion of ...

	1.6 TREES WITHIN ROAD RIGHT-OF-WAY AND PROJECT LIMITS
	A. General:
	1. The CONTRACTOR shall exercise all necessary precautions so as not to damage or destroy any trees or shrubs, including those lying within street right-of-way and project limits, and shall not trim or remove any trees unless such trees have been appr...
	2. All existing trees and shrubs which are damaged during construction shall be trimmed or replaced by the CONTRACTOR or a certified tree company under permit from the jurisdictional agency and/or OWNER.
	3. Tree trimming and replacement shall be accomplished in accordance with the following paragraphs.

	B. Trimming:
	1. Symmetry of the tree shall be preserved; no stubs or splits or torn branches left; clean cuts shall be made close to the trunk or large branch.
	2. Spikes shall not be used for climbing live trees.
	3. Cuts over 1 1/2 inches in diameter shall be coated with a tree paint product that is waterproof, adhesive, and elastic, and free from kerosenes, coal tar, creosote, or other material injurious to the life of the tree.

	C. Replacement:
	1. The CONTRACTOR shall immediately notify the jurisdictional agency/or OWNER if any tree is damaged by the CONTRACTOR’s operations.
	2. If, in the opinion of said agency or the OWNER, the damage is such that replacement is necessary, the CONTRACTOR shall replace the tree at its own expense.
	3. The tree shall be of a like size and variety as the tree damaged, or, if of a smaller size, the CONTRACTOR shall pay to the OWNER of said tree a compensatory payment acceptable to the tree owner, subject to the approval of the jurisdictional agency...
	4. The size of the trees shall be not less than 1-inch diameter, nor less than six feet (6’) in height.

	1.7 NOTIFICATION BY THE CONTRACTOR
	A. Prior to any excavation in the vicinity of any existing underground facilities, including all water, sewer, storm drain, gas, petroleum products, or other pipelines; all buried electric power, communications, or television cables; all traffic signa...
	B. The CONTRACTOR shall also notify 1-800-432-4770 “SUNSHINE STATE ONECALL OF FLORIDA, INC.” at least three (3) days, but not more than ten (10) days prior to such excavation.

	02 00 00 - Existing Conditions_v033117
	1.1 General
	A. The plans depict the approximate locations of existing subsurface utilities.
	B. Related sections:
	1. Section 31 23 33 – Trenching and Backfilling

	3.1 CONSTRUCTION
	A. Notify the owners of utilities at least 48 hours in advance of conducting construction near these existing utilities.
	B. Locate cables, ducts, conduits, pipelines, casings, etc., in advance of the proposed construction in cooperation with the owners of such utilities.
	C. Notify the ENGINEER of any substantial changes in the vertical or horizontal orientation of existing utilities that would require a deviation in the Contract Documents.
	D. Repair all damage done to existing utilities at no additional expense to the OWNER of the project, or the owner of the utility.
	4.1 Obstacles encountered not shown on the Drawings which may cause a revision to final grades may be considered grounds for compensation to the CONTRACTOR on a force account (equipment rental) basis for the time expended to re-perform any WORK necess...
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	1.1 THE REQUIREMENT
	A. Removal or abandonment of existing utilities and underground structures shall include, but not necessarily be limited to, the removal, salvage, demolition in place, abandonment, or other disposition of existing utilities, underground structures, or...
	B. This Section includes abandonment in place of existing sewers, junction structures, manholes, service lines, and force mains. It also includes water lines, fire hydrants, valves and valve boxes. Abandonment using flowable fill will be at the direct...
	1.2 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
	A. The following standards are referenced in this specification:
	1. ASTM C 150 - Standard Specification for Portland Cement
	2. ASTM C 494 - Standard Specification for Chemical Admixtures for Concrete
	3. ASTM C 618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete
	4. ASTM C 937 - Standard Specification for Grout Fluidifier for Preplaced-Aggregate Concrete
	5. ASTM C 940 - Standard Test Method for Expansion and Bleeding of Freshly Mixed Grouts for Preplaced-Aggregate Concrete in the Laboratory
	6. ASTM C 1017 - Standard Specification for Chemical Admixtures for Use in Producing Flowing Concrete
	7. ASTM C 1107 - Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink)
	B. The following sections are referenced in this specification:
	1. Section 31 23 33 – Trenching and Backfilling
	1.3 CONTRACTOR SUBMITTALS
	A. Conform to requirements of submittal procedures.
	B. Submit product data for proposed plugs for approval.
	C. Flowable fill mix design report:
	1. Flowable fill type and production method. Describe if fill will be mixed to final proportions and consistency in batch plant or if constituents will be added in transit mixer at placement location.
	2. Use of ballast. Provide percentage of ballast of total placement and size limits for ballast if fill is intended to be used with ballast.
	3. Aggregate gradation of fill. Aggregate gradation of mix (excluding ballast) shall be used as pilot curve for quality control during production.
	4. Fill mix constituents and proportions including materials by weight and volume, and air content but excluding ballast. Give types and amounts of admixtures including air entrainment or air generating compounds.
	5. Fill densities and viscosities, including wet density at point of placement.
	6. Initial time of set.
	7. Bleeding and shrinkage.
	8. Compressive strength.
	D. Technical information for equipment and operational procedures including projected slurry injection rate, grout pressure, method of controlling grout pressure, bulkhead and vent design, and number of stages of grout application.
	E. Experience record for proposed crew, showing minimum of 100 cubic yards of flowable fill placed using proposed or similar equipment and methods.
	F. At least 60 days prior to commencing abandonment activities, submit plan for abandonment, describing proposed grouting sequence, bypass pumping requirements and plugging, if any, and other information pertinent to completion of work.
	1.4 QUALITY ASSURANCE
	A. The Engineer will inspect all materials and work to ensure compliance with the Contract Documents.
	2.1 FLOWABLE FILL
	A. Design Mix Criteria. Provide design of one or more mixes to meet design criteria and conditions for placement. Present information required by Paragraph 1.05.B in mix design report including following:
	1. Cement: ASTM C 150 Type I or II. Volume and weight per cubic yard of fill. Provide minimum cement content of 100 pounds per cubic yard.
	2. Fly ash: ASTM C 618 Class C or F. Volume and weight per cubic yard of fill. Provide minimum Fly ash content of 200 pounds per cubic yard.
	3. Potable water: Volume and weight per cubic yard of fill. Amount of water determined by mix design testing.
	4. Aggregate gradation: 100 percent passing 3/8-inch sieve and not more than 10 percent passing No. 200 sieve. Mix design report shall define pilot gradation based on following sieve sizes 3/8-inch, Nos. 4, 8, 16, 30, 50, 100, and 200. Do not deviate ...
	5. Aggregate source material: Screened or crushed aggregate, pit or bank run fine gravels or sand, or crushed concrete. If crushed concrete is used, add at least 30 percent of natural aggregate to provide workability.
	6. Admixtures: Use admixtures meeting ASTM C 494 and ASTM C 1017 as needed to improve pumpability, to control time of set, and reduce bleeding.
	7. Fluidifier: Use fluidifier meeting ASTM C 937 as necessary to hold solid constituents in suspension. Add shrinkage compensator if necessary.
	8. Performance additive: Use flowable fill performance additive, such as Darafill or approved equal, to control fill properties.
	B. Flowable Fill Requirements
	1. Unconfined compressive strength: minimum 75 psi and maximum 150 psi at 56 days as determined based on an average of three tests for same placement. Present at least three acceptable strength tests for proposed mix design in mix design report.
	2. Placement characteristics: self-leveling.
	3. Shrinkage characteristics: non-shrink.
	4. Water bleeding for fill to be placed by grouting method in sewers: not to exceed 2 percent according to ASTM C 940.
	5. Minimum wet density: 90 pounds per cubic foot.
	2.2 BALLAST
	A. Ballast Material: Natural rock or concrete pieces with minimum size equal to at least 10 times maximum aggregate size of flowable fill and maximum size of 24 inches. Maximum dimension shall not be more than 20 percent of minimum dimension of space ...
	B. Ballast Composition: Free of regulated waste material.
	2.3 PLUGS
	A. Grout Plugs: Cement-based dry-pack grout conforming to ASTM C 1107, Grade B or C.
	B. Manufactured Plug: Commercially available plug or cap specifically designed and manufactured to be used with pipe being abandoned
	3.1 CUTTING AND CAPPING OF MAINS
	A. Do not begin cut, plug, and abandonment operations until replacement utility has been by-passed or constructed and tested, and all service connections have been installed.
	B. Install plug, clamp, and concrete reaction block and make cut as needed.
	C. Main to be abandoned shall not be valved off and shall not be cut or plugged other than as shown on drawings.
	D. After main to be abandoned has been cut and capped, check for other sources feeding abandoned pipeline. If sources are found, notify Construction Manager immediately. Cut and cap abandoned main at point of other feed as directed by Construction Man...
	E. Plug or cap ends or opening in abandoned main in manner approved by Construction Manager. Install concrete around cap and over pipe to ensure its not penetrable by groundwater. Before backfilling of a capped service line is started, the capping mus...
	F. Removed and dispose of surface identifications such as valve boxes. Valve boxes in improved streets, other than shell, may be filled with concrete after removing cap.
	G. Backfill excavations in accordance with Section 31 23 33 – Trenching and Backfilling.
	H. Repair street surfaces in accordance with plans and specifications.
	I. Mark location of abandoned sewer laterals on drawings and provide to Owner.
	3.2 CUTTING AND CAPPING OF SERVICES
	A. Do not begin cut, plug, and abandonment operations until replacement service, if necessary, has been constructed and tested, and all service connections have been installed.
	B. Service lines shall be cut and capped in two locations. The service line shall be cut and capped as close to the main as practical but no more than 5’ from the main unless obstacles exist to prevent the same (pavement, other utilities, etc). Servic...
	C. Before backfilling of a capped service line is started, the capping must be observed by a representative of the Owner.
	D. After service to be abandoned has been cut and capped, check for any other sources feeding abandoned service. When sources are found, notify Construction Manager immediately. Cut and cap abandoned main at point of other feed as directed by Construc...
	E. Plug or cap ends or opening in abandoned service in manner approved by Construction Manager. Install concrete around cap and over pipe to ensure it’s not penetrable by groundwater.
	F. Removed and dispose of surface identifications such as cleanouts or meter boxes. Clean-outs in improved streets, shall be filled with concrete.
	G. Backfill excavations in accordance with Section 31 23 33 – Trenching and Backfilling.
	H. Repair paved surfaces in accordance with the specifications.
	I. Mark location of abandoned service on drawings and provide to Owner.
	3.3 ABANDONMENT OF FORCE MAINS
	A. Do not begin cut, plug and abandonment operations until forcemain is by-passed or replacement force main has been constructed and tested, and all service connections have been installed.
	B. Install plug, clamp, and concrete reaction block and make cut at location shown on drawings.
	C. Main to be abandoned shall not be valved off and shall not be cut or plugged other than as shown on Drawings.
	D. After force main to be abandoned has been cut and plugged, check for other sources feeding abandoned force main. When sources are found, notify Construction Manager immediately. Cut and plug abandoned force main at point of other feed as directed b...
	E. Plug or cap ends or openings in abandoned force main in manner approved by Construction Manager.
	F. Remove and dispose of surface identifications such as valve boxes. Valve boxes in improved streets, other than shell, may be filled with concrete after removing cap.
	G. Backfill excavations in accordance with Section 31 23 33 - Trenching and Backfilling.
	H. Repair street surfaces in accordance with the specificaions.
	3.4 PREPARATION FOR FLOWABLE FILL
	A. Have fill mix design reports and other submittals required accepted by the Construction Manager prior to start of placement. Notify the Construction Manager at least 24 hours in advance of grouting with flowable fill.
	B. Select fill placement equipment and follow procedures with sufficient safety and care to avoid damage to existing underground utilities and structures. Operate equipment at pressure that will not distort or imperil portion of work, new or existing.
	C. Clean sewer lines and video with closed circuit television to identify connections, locate obstructions, and assess condition of pipe. Locate previously unidentified connections, which have not been redirected and reconnected as part of this projec...
	D. Perform demolition work prior to starting fill placement. Clean placement areas of sewers and manholes of debris that may hinder fill placement. Remove excessive amounts of sludge and other substances that may degrade performance of fill. Do not le...
	E. Remove free water prior to starting fill placement.
	3.5 EQUIPMENT FOR FLOWABLE FILL
	A. Mix flowable fill in automated batch plant and deliver it to site in ready-mix trucks. Performance additives may be added at placement site if required by mix design.
	B. Use concrete or grout pumps capable of continuous delivery at planned placement rate.
	3.6 DEMOLITION OF SEWER MANHOLES, PIPELINE STRUCTURES, AND FORCE MAINS PRIOR TO ABANDONMENT
	A. Remove manhole frames and covers and castings from other existing pipeline structures. Deliver castings to nearest maintenance facility for future use. Alternatively, salvaged castings may be used upon approval by the Construction Manager, for cons...
	B. Demolish and remove precast concrete adjustment rings and corner section, or brick and mortar corbel and chimney, or other pipeline structure, to minimum depth of 4 feet below finished grade. Structure may be removed to greater depth, but not deepe...
	C. When adjacent sewer lines are not to be filled, place temporary plugs in each line connecting to manhole, in preparation for filling manhole.
	D. Excavate overburden from force mains to be abandoned at locations indicated on Drawings, conforming to Section 31 23 33 - Trenching and Backfilling. Cut existing force main, when necessary, to provide an end surface perpendicular to axis of pipe an...
	3.7 INSTALLATION OF FLOWABLE FILL
	A. Abandon sewer lines by completely filling sewer line with flowable fill. Abandon manholes and other structures by filling with flowable fill, together with ballast as applicable, within depth of structures left in place.
	B. Place flowable fill to fill volume between manholes. Continuously place flowable fill from manhole to manhole with no intermediate pour points, but not exceeding 500 feet in length.
	C. Have filling operation performed by experienced crews with equipment to monitor density of flowable fill and to control pressure.
	D. Temporarily plug sewer lines which are to remain in operation during pouring/pumping to keep lines free of flowable fill.
	E. Pump flowable fill through bulkheads constructed for placement of two 2-inch PVC pipes or use other suitable construction methods to contain flowable fill in lines to be abandoned. These pipes will act as injection points or vents for placement of ...
	F. Place flowable fill under pressure flow conditions into properly vented open system until flowable fill emerges from vent pipes. Pump flowable fill with sufficient pressure to overcome friction and to fill sewer from downstream end, to discharge at...
	G. Inject flowable fill through replaced ballast using grouting equipment and series of grout pipes discharging at bottom of placement, allowing fill to rise through ballast effectively filling all voids. Alternatively, sequentially place individual p...
	H. Remediate placement of flowable fill which does not fill voids in sewer, in manhole or other structures, or where voids develop due to excessive shrinkage or bleeding of fill, by using pressure grouting either from inside sewer or from surface.
	I. Plug each end of force main being abandoned.
	J. Force main abandonment
	1. Clean inside surface of force main at least 12 inches from ends to achieve firm bond and seal grout plug or manufactured plug to pipe surface. Similarly, clean and prepare exterior pipe surface if manufactured cap is to be used.
	2. When using grout plug, place temporary plug or bulkhead approximately 12 inches inside pipe. Fill pipe end completely with dry-pack grout mixture.
	3. When using manufactured plug or cap, install fitting as recommended by manufacturer’s instructions, to form water tight seal.
	K. Backfill to surface, above pipe or structures left in place, with flowable fill in restricted areas, compacted bank run sand in unrestricted areas to be paved or select fill in unrestricted areas outside of pavement. Place and compact backfill, oth...
	L. Collect and dispose of excess flowable fill material and other debris as directed by the Construction Manager.
	3.8 FIELD QUALITY CONTROL
	A. Provide batch plant tickets for each truck delivery of flowable fill. Note on tickets addition of admixtures at site.
	B. Check flow characteristics and workability of fill as placement proceeds.
	C. Obtain at least three test cylinders for each placement area for determination of 56-day compressive strength and bleeding. Acceptance of placement will be based on average strength of three tests.
	D. Record volume of ballast together with flowable fill placement for same space to demonstrate that voids have been filled.
	3.9 PROTECTION OF PERSONS AND PROPERTY
	A. Provide safe working conditions for employees throughout demolition and removal operations. Observe safety requirements for work below grade.
	B. Maintain safe access to adjacent property and buildings. Do not obstruct roadways, sidewalks or passageways adjacent to work.
	- END OF SECTION -
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	1.1 THE SUMMARY
	A. The CONTRACTOR shall provide protective coatings, complete and in place, in accordance with the Contract Documents.
	B. Definitions
	1. The term "paint," "coatings," or "finishes" as used herein, shall include surface treatments, emulsions, enamels, paints, epoxy resins, and other protective coatings, excepting galvanizing or anodizing, whether used as a pretreatment, primer, inter...
	2. The term "DFT" means minimum dry film thickness, without any negative tolerance.
	C. The following surfaces shall not be coated:
	1. Concrete, unless required by items on the concrete coating schedule below or the Drawings.
	2. Stainless steel
	3. Machined surfaces
	4. Grease fittings
	5. Glass
	6. Equipment nameplates
	7. Platform gratings, stair treads, door thresholds, and other walk surfaces, unless specifically indicated to be coated.
	8. Platform gratings, stair treads, door thresholds, and other walk surfaces, unless specifically indicated to be coated.
	D. The coating system schedules summarize the surfaces to be coated, the required surface preparation, and the coating systems to be applied.  Coating notes on the Drawings are used to show or extend the limits of coating schedules, to show exceptions...
	E. Where protective coatings are to be performed by a Subcontractor, the Subcontractor shall possess a valid state license as required for performance of the painting and coating WORK called for in this specification and shall provide 5 references whi...
	1.2 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with specifications.
	B. Submittals shall include the following information and be submitted at least 30 Days prior to commencing protective coating WORK:
	1. Materials List:  Eight copies of a coating materials list showing the manufacturer and the product number, keyed to the coating systems herein. The list shall be submitted prior to or at the time of submitting samples.
	2. Manufacturer's Information:  For each coating system to be used, the  following data:
	a. Manufacturer's data sheet for each product proposed, including statements on the suitability of the material for the intended use.
	b. Technical and performance information that demonstrates compliance with the system performance and material requirements.
	c. Paint manufacturer's instructions and recommendations on surface preparation and application.
	d. Colors available for each product (where applicable).
	e. Compatibility of shop and field applied coatings (where applicable).
	f. Material Safety Data Sheet for each product proposed.
	C. Samples
	1. Samples of paint, finishes, and other coating materials shall be submitted on 8-1/2 inch by 11-inch sheet metal.  Each sheet shall be completely coated over its entire surface with one protective coating material, type, and color.
	2. Two sets of color samples to match each color selected by the ENGINEER from the manufacturer's standard color sheets.  If custom mixed colors are indicated, the color samples shall be made using color formulations prepared to match the color sample...
	3. One 5 pound sample of each abrasive proposed to be used for surface preparation for submerged and severe service coating systems.
	D. Experience Requirements of the Field Applicator:
	1. Three references which verify that the coating CONTRACTOR has demonstrated successful application of the specified coating system in the past 3 years. Provide the size (area of coating), time of completion, name, the owner’s address and telephone n...
	2. A written statement from the CONTRACTOR stating that they are qualified and experienced in the application of the specified coating systems. The letter shall state the manufacturer and model number of mixing, heating, and pumping equipment to be us...
	3. A written statement from the manufacturer certifying that the coating CONTRACTOR’s onsite foreman and each applicator performing WORK on the project has been trained and approved to apply the selected coating system.
	4. CONTRACTOR shall provide SSPC QP 1 Certification or the manufacturer’s certification of the applicator for the specified coating system.
	E. Experience Requirements of the Shop Applicator
	1. NACE Coating Inspector Program certification documents for the person responsible for Quality Assurance/Quality Control at the facility. This person will be responsible for submitting inspection reports to the OWNER.
	2. A copy of a typical Quality Assurance/Quality Control inspection report containing items listed in 3.18 of this Specification.
	3. Three references which verify that the shop painting facility has demonstrated successful application of the specified coating systems in the past 3 years. Provide the structure name and size (area of coating), time of completion, the owner’s name,...
	4. The manufacturer shall provide written certification that the shop painting facility’s supervisor and each applicator performing Work on the project have been trained and approved by the manufacturer to apply the selected coating system.
	5. The manufacturer shall state whether or not it has verified that the CONTRACTOR is going to use the proper mixing, coating application, heating, and environmental control equipment for the specified coating products. Only heated plural component eq...
	6. The Shop Coating Applicator shall provide SSPC QP 3 Certification or the coating manufacturer’s certification of the applicator for selected coating system.
	1.3 SPECIAL CORRECTION OF DEFECTS REQUIREMENTS
	A. Inspection:  An inspection may be conducted during the eleventh month following completion of coating WORK.  The CONTRACTOR and a representative of the coating material manufacturer shall attend this inspection.  Defective WORK shall be repaired in...
	2.1 GENERAL
	A. Suitability:  The CONTRACTOR shall use suitable coating materials as recommended by the manufacturer.  Materials shall comply with Volatile Organic Compound (VOC) limits applicable at the Site.
	B. Material Sources:  Where manufacturers and product numbers are listed, it is to show the type and quality of coatings that are required.  If a named product does not comply with VOC limits in effect at the time of Bid opening, that product will not...
	C. Compatibility:  In any coating system only compatible materials from a single manufacturer shall be used in the WORK.  Particular attention shall be directed to compatibility of primers and finish coats.  If necessary, a barrier coat shall be appli...
	D. Containers:  Coating materials shall be sealed in containers that plainly show the designated name, formula or specification number, batch number, color, date of manufacture, and name of manufacturer, all of which shall be plainly legible at the ti...
	E. Colors:  Colors and shades of colors of coatings shall be as indicated or selected by the ENGINEER.  Each coat shall be of a slightly different shade to facilitate inspection of surface coverage of each coat.  Finish colors shall be as selected fro...
	F. Substitute or "Or-Equal" Products
	1. To establish equality, the CONTRACTOR shall furnish satisfactory documentation from the manufacturer of the proposed substitute or "or-equal" product that the material meets the indicated requirements and is equivalent or better in the following pr...
	a. Minimum and maximum recoat times
	b. Minimum and maximum cure time for immersion
	c. Abrasion resistance per ASTM D4060 using CS17 Wheel
	d. Maximum and minimum dry film thickness per coat
	e. Compatibility with other coatings
	f. Suitability for the intended service
	g. Resistance to chemical attack
	h. Temperature limitations during application and in service
	i. Type and quality of recommended undercoats and topcoats
	j. Ease of application
	k. Ease of repairing damaged areas
	l. Stability of colors
	2. Protective coating materials shall be standard products produced by recognized manufacturers who are regularly engaged in production of such materials for essentially identical service conditions.  When requested, the CONTRACTOR shall provide the E...
	3. If a proposed substitution requires changes in the WORK, the CONTRACTOR shall bear such costs involved as part of the WORK.
	2.2 INDUSTRIAL COATING SYSTEMS
	A. System 1 – Not Used
	B. System 2 - Not Used
	C. System 3 – Not Used
	D. System 3 (VOC-Limited) – Not Used
	E. System 4 – Not Used
	F. System 4 (VOC-Limited) – Not Used
	G. System 5 – Not Used
	H. System 5 (VOC-Limited) – Not Used
	I. System 6 – Not Used
	J. System 7 – Not Used
	K. System 8 – Not Used
	L. System 8 (VOC-Limited) – Not Used
	M. System 9 – Not Used
	N. System 9 (VOC-Limited) – Not Used
	O. System 10 – Not Used
	P. System 11 - Not Used
	Q. System 12 – Not Used
	R. System 12 (VOC-Limited) – Not Used
	2.3 SUBMERGED AND SEVERE SERVICE COATING SYSTEMS
	A. System 100 - Amine Cured Epoxy
	1. Material
	2. Application and manufacturers
	PPG- Amercoat 133
	B. System 101 - (Not used)
	C. System 102 – Not Used
	D. System 102 (VOC-Limited) - Polyamide Epoxy
	1. Materials
	2. Application and manufacturers
	Total System DFT
	Devoe Bar-Rust 233H

	E. System 103 - Not Used
	F. System 104 - Not Used
	G. System 105 – Not Used
	H. System 105 (VOC-Limited) – Not Used
	I. System 106 - Fusion Bonded Epoxy
	1. Material
	2. Application in accordance with AWWA C213 and the following:
	J. System 107 – Not Used
	K. System 108 – Not Used
	L. System 109 – Not Used
	M. System 110 - Not Used
	N. System 111 – Not Used
	2.4 SPECIAL COATING SYSTEMS
	A. System 200 - PVC Tape:  Prior to wrapping the pipe with PVC tape, the pipe and fittings first shall be primed using a primer recommended by the PVC tape manufacturer.  After being primed, the pipe shall be wrapped with a 20-mil adhesive PVC tape, h...
	B. System 201 - Rich Portland Cement Mortar: Rich portland cement mortar coating shall have a minimum thickness of 1/8-inch, followed by enclosure in an 8-mil thick polyethylene sheet with all joints and edges lapped and sealed with tape.
	C. System 202 - (Not used)
	D. System 203 Not Used
	E. System 204 – Not Used
	F. System 205 - Polyethylene Encasement: Application of polyethylene encasement shall be in accordance with ANSI/AWWA C105 using Method C.
	G. System 206 - Cement Mortar Coating: A 1-1/2-inch minimum thickness mortar coating reinforced with 3/4-inch galvanized welded wire fabric shall be provided.  The cement mortar shall contain no less than one part Type V cement to 3 parts sand.  The c...
	H. System 207 - Not Used
	I. System 208 – Not Used
	J. System 209 - Not Used
	K. System 210 – Not Used
	3.1 MANUFACTURER'S SERVICES
	A. The CONTRACTOR shall require the protective coating manufacturer to furnish a qualified technical representative to visit the Site for technical support as may be necessary to resolve field problems.
	3.2 WORKMANSHIP
	A. Skilled craftsmen and experienced supervision shall be used on coating WORK.
	B. Coating shall be done in a workmanlike manner so as to produce an even film of uniform thickness.  Edges, corners, crevices, and joints shall receive special attention to insure thorough surface preparation.  The finished surfaces shall be free fro...
	C. Damage to other surfaces resulting from the WORK shall be cleaned, repaired, and refinished to original condition.
	3.3 STORAGE, MIXING, AND THINNING OF MATERIALS
	A. Manufacturer's Recommendations:  Unless otherwise indicated, the coating manufacturer's printed recommendations and instructions for thinning, mixing, handling, applying, and protecting its coating materials, for preparation of surfaces for coating...
	B. Coating materials shall be used within the manufacturer's recommended shelf life.
	C. Storage and Mixing:  Coating materials shall be stored under the conditions recommended by the Product Data Sheets, and shall be thoroughly stirred, strained, and kept at a uniform consistency during application.  Coatings from different manufactur...
	3.4 PREPARATION FOR COATING
	A. General:  Surfaces to receive protective coatings shall be prepared as indicated prior to application of coatings.  The CONTRACTOR shall examine surfaces to be coated and shall correct surface defects before application of any coating material.  Ma...
	B. Protection of Surfaces Not to be Coated:  Surfaces that are not to receive protective coatings shall be protected during surface preparation, cleaning, and coating operations.
	C. Hardware, lighting fixtures, switch plates, machined surfaces, couplings, shafts, bearings, nameplates on machinery, and other surfaces not to be painted shall be removed, masked, or otherwise protected.  Drop cloths shall be provided to prevent co...
	D. Care shall be exercised not to damage adjacent WORK during blasting operations.  Spraying shall be conducted under carefully controlled conditions.  The CONTRACTOR shall be fully responsible for and shall promptly repair any and all damage to adjac...
	E. Protection of Painted Surfaces:  Cleaning and coating shall be coordinated so that dust and other contaminants from the preparation process will not fall on wet, newly-coated surfaces.
	3.5 ENVIRONMENTAL REQUIREMENTS
	A. No coating work shall be performed under the following conditions:
	1. Surface or ambient temperatures exceed the manufacturer’s recommended maximum or minimum allowable.
	2. Dust or smoke laden atmosphere.
	3. Damp or humid conditions, where the relative humidity is above the manufacturer’s maximum allowable.
	4. Substrate and ambient temperatures are less than 5 F above the dew point and are decreasing.  Dew point shall be measured by use of an instrument such as a Sling Psychrometer in conjunction with U.S. Department of Commerce, Weather Bureau psychrome...
	5. Ambient temperature that is expected to drop below 50 F or less than 5 F above the dew point within 8 hours after application of coating.
	3.6 SURFACE PREPARATION STANDARDS
	A. The following referenced surface preparation specifications of the Steel Structures Painting Council shall form a part of this specification:
	1. Solvent Cleaning (SSPC SP 1):  Removal of oil, grease, soil, salts, and other soluble contaminants by cleaning with solvent, vapor, alkali, emulsion, or steam.
	2. Hand Tool Cleaning (SSPC SP 2):  Removal of loose rust, loose mill scale, loose paint, and other loose detrimental foreign matter, by hand chipping, scraping, sanding, and wire brushing.
	3. Power Tool Cleaning (SSPC SP 3):  Removal of loose rust, loose mill scale, loose paint, and other loose detrimental foreign matter, by power tool chipping, descaling, sanding, wire brushing, and grinding.
	4. White Metal Blast Cleaning (SSPC SP 5/NACE 1):  Removal of all visible rust, oil, grease, soil, dust, mill scale, paint, oxides, corrosion products and foreign matter by blast cleaning.
	5. Commercial Blast Cleaning (SSPC SP 6/NACE 3):  Removal of all visible oil, grease, soil, dust, mill scale, rust, paint, oxides, corrosion products, and other foreign matter, except that staining shall be limited to no more than 33 percent of each s...
	6. Brush-Off Blast Cleaning (SSPC SP 7/NACE 4):  Removal of all visible oil, grease, soil, dust, loose mill scale, loose rust, and loose paint.
	7. Near-White Blast Cleaning (SSPC SP 10/NACE 2):  Removal of all visible oil, grease, soil, dust, mill scale, rust, paint, oxides, corrosion products, and other foreign matter, except that staining shall be limited to no more than 5 percent of each s...
	8.  Power Tool Cleaning to Bare Metal (SSPC 11) When viewed without magnification, the surface shall be free of all visible oil, grease, dirt, dust, mill scale, rust, paint, oxides, corrosion products, and other foreign matter. Slight residues of rust...
	9. Surface Preparation of Concrete (SSPC-SP 13/NACE 6):  Removal of protrusions, laitance and efflorescence, existing coatings, form-release agents, and surface contamination by detergent or steam cleaning, abrasive blasting, water jetting, or impact ...
	3.7 FERROUS METAL SURFACE PREPARATION (UNGALVANIZED)
	A. The minimum abrasive blasting surface preparation shall be as indicated in the coating system schedules included at the end of this Section.  Where there is a conflict between these requirements and the coating manufacturer's printed recommendation...
	B. The Shop Painting Facility shall use a minimum blast material mixture of 75% grit and 25% shot material to achieve the proper surface profile.
	C. The Field Coating Applicator shall abrasive blast the shop coated surfaces per SSPC SP 7/NACE 4. The previously shop-painted surfaces shall be abraded prior to the application of the final coats. Special attention shall be given to uncoated steel w...
	D. Grease, oil, and welding fluxes shall be removed by wiping with MEK or naphtha cleaning or with trisodium phosphate detergent per SSPC SP 1.
	E. All sharp edges shall be rounded or chamfered and all burrs, rust, scale, welding slag, and spatter shall be removed and the surface prepared by SSPC SP 2 hand tool cleaning, and SSPC SP 3 power tool cleaning.
	F. The Contractor shall test the surfaces for soluble salts with the use of Chlor*Test as manufactured by Chlor*Rid International or approved equivalent. Any blasted surfaces shall be tested and shall have a maximum concentration of 5 micrograms per s...
	G. If the soluble salt test indicates chloride concentrations greater than those outlined in these Specifications, the Contractor shall use Chlor*Rid, as manufactured by Chlor*Rid International, in the water source during Water Cleaning to remove the ...
	H. The type and size of abrasive shall be selected to produce a surface profile that meets the coating manufacturer's recommendation for the particular coating and service conditions.Abrasive shall not be reused unless an automated blasting system is ...
	I. The CONTRACTOR shall comply with the applicable federal, state, and local air pollution control regulations for blast cleaning.
	J. Compressed air for air blast cleaning shall be supplied at adequate pressure from well-maintained compressors equipped with oil and moisture separators that remove at least 95 percent of the contaminants.
	K. Surfaces shall be cleaned of dust and residual particles of the cleaning operation by dry air blast cleaning, vacuuming, or another approved method prior to painting.
	L. Enclosed areas and other areas where dust settling is a problem shall be vacuum-cleaned and wiped with a tack cloth.
	M. Damaged or defective coating shall be removed by the blast cleaning to meet the clean surface requirements before recoating.
	N. If the required abrasive blast cleaning will damage adjacent WORK, the area to be cleaned is less than 100 square feet, and the coated surface will not be submerged in service, then SSPC SP 2 or SSPC SP 3 may be used.
	O. Shop-applied coatings of unknown composition shall be completely removed before the indicated coatings are applied.  Valves, castings, ductile or cast iron pipe, and fabricated pipe or equipment shall be examined for the presence of shop-applied te...
	P. Shop primed equipment shall be solvent-cleaned in the field before finish coats are applied.
	3.8 SHOP COATING REQUIREMENTS
	A. Unless otherwise indicated, items of equipment or parts of equipment which are not submerged in service shall be shop-primed and then finish-coated in the field after installation with the indicated or selected color.  The methods, materials, appli...
	B. Items of equipment or parts and surfaces of equipment which are submerged or inside an enclosed hydraulic structure when in service, with the exception of pumps and valves, shall have surface preparation and coating performed in the field.
	C. Shop primed surfaces which are to be incorporated in the work shall be prepared in the field by cleaning all surfaces as necessary in accordance with SSPC SP 1 and SP 2.  Damaged shop coating shall be cleaned in accordance with SSPC SP 3, Power Too...
	D. For every 500 square feet, or less, of steel surface blasted, the surface profile shall be tested with the use of Press-o-Film as manufactured by Testex, or other RP0287 approved equal, at locations to be determined by the Inspector. The replica ta...
	E. The interior surfaces of steel water reservoirs, except for Paragraph A surfaces, shall have surface preparation and coating WORK performed in the field.
	F. For certain pieces of equipment it may be undesirable or impractical to apply finish coatings in the field.  Such equipment may include engine generator sets, equipment such as electrical control panels, switchgear or main control boards, submerged...
	G. For certain small pieces of equipment the manufacturer may have a standard coating system that is suitable for the intended service conditions.  In such cases, the final determination of suitability will be made during review of the Shop Drawing su...
	H. Shop-painted surfaces shall be protected during shipment and handling by suitable provisions including padding, blocking, and the use of canvas or nylon slings.  Primed surfaces shall not be exposed to the weather for more than 2 months before bein...
	I. Damage to shop-applied coatings shall be repaired in accordance with this Section and the coating manufacturer's printed instructions.
	J. The CONTRACTOR shall make certain that the shop primers and field topcoats are compatible and meet the requirements of this Section.  Copies of applicable coating manufacturer's data sheets shall be submitted with equipment Shop Drawings.
	3.9 APPLICATION OF COATINGS
	A. The application of protective coatings to steel substrates shall be in accordance with SSPC PA1 - Paint Application Specification No. 1.
	B. Cleaned surfaces and each coat shall be inspected prior to applying each succeeding coat.  The CONTRACTOR shall schedule such inspection with the ENGINEER in advance.
	C. Blast cleaned ferrous metal surfaces shall be painted before any rusting or other deterioration of the surface occurs.  Blast cleaning shall be limited to only those surfaces that can be coated in the same day.
	D. Coatings shall be applied in accordance with the manufacturer's instructions and recommendations and this Section, whichever has the most stringent requirements.
	E. Special attention shall be given to edges, angles, weld seams, flanges, nuts and bolts, and other places where insufficient film thicknesses are likely to be present.  CONTRACTOR shall use an independent stripe coat per SSPC PA Guide 11 for these a...
	F. Special attention shall be given to materials that will be joined so closely that proper surface preparation and application are not possible.  Such contact surfaces shall be coated prior to assembly or installation.
	G. Finish coats, including touch-up and damage repair coats shall be applied in a manner that will present a uniform texture and color matched appearance.
	H. Coatings shall not be applied under the following conditions:
	1. Temperatures exceeding the manufacturer's recommended maximum and minimum allowable.
	2. Concrete surfaces will be in direct sunlight during application or within 3 hours after application.
	3. Dust or smoke laden atmosphere.
	4. Damp or humid weather.
	5. Substrate or air temperature is less than 5 degrees F above the dew point.
	6. Air temperature is expected to drop below 40 degrees F or less than 5 degrees F above the dew point within 8 hours after application of coating.
	7. Wind conditions are not calm.
	I. Dew point shall be determined by use of a sling psychrometer in conjunction with U.S. Dept. of Commerce, Weather Bureau psychometric tables.
	J. Unburied steel piping shall be abrasive blast cleaned and primed before installation.
	K. Finish coats shall be applied after concrete, masonry, and equipment installation is complete, and the working areas are clean and dust free.
	3.10 CURING OF COATINGS
	A. The CONTRACTOR shall maintain curing conditions in accordance with the conditions recommended by the coating material manufacturer or by this Section, whichever is the most stringent, prior to placing the completed coating system into service.
	B. In the case of enclosed areas, forced air ventilation, using heated air if necessary, may be required until the coatings have fully cured.
	3.11 IDENTIFICATION OF PIPING
	A. Identification of piping shall be in accordance with Section 43 10 51 - Piping Identification.
	B. Every valve or connection, where it may be possible for a worker to be exposed to a hazardous substance, shall be labeled per  OSHA Occupational Safety and Health Standards 29CFR1910.1200.
	3.12 SHOP AND FIELD INSPECTION AND TESTING
	A. General:  The CONTRACTOR shall give the ENGINEER a minimum of 3 Days advance notice of the start of any field surface preparation or coating application, and a minimum of 7 Days advance notice of the start of any surface preparation activity in the...
	B. Such WORK shall be performed only in the presence of the ENGINEER, unless the ENGINEER has granted prior approval to perform such WORK in its absence.
	C. Inspection by the ENGINEER, or the waiver of inspection of any particular portion of the WORK, shall not relieve the CONTRACTOR of its responsibility to perform the WORK in accordance with these Specifications.
	D. Scaffolding shall be erected and moved to locations where requested by the ENGINEER to facilitate inspection.  Additional illumination shall be furnished on areas to be inspected.
	E. Inspection Devices:  The CONTRACTOR shall furnish inspection devices in good working condition for the detection of holidays and measurement of dry film thicknesses of coatings.  Dry-film thickness gauges shall be made available for the ENGINEER's ...
	F. Holiday Testing:  The CONTRACTOR shall test for continuity all coated ferrous surfaces inside a steel reservoir, other surfaces that will be submerged in water or other liquids, surfaces that are enclosed in a vapor space in such structures, and su...
	1. Coatings with thickness exceeding 20-mils total DFT:  Pulse-type holiday detector such as Tinker & Rasor Model AP-W, D.E. Stearns Co. Model 14/20, or equal shall be used.  The unit shall be adjusted to operate at the voltage required to cause a spa...
	2. Coatings with thickness of 20-mils or less total DFT:  Tinker & Rasor Model M1 non-destructive type holiday detector, K-D Bird Dog, or equal shall be used.  The unit shall operate at less than 75 volts.  For thicknesses between 10- and 20-mils, a n...
	G. Film Thickness Testing:  On ferrous metals, the dry film coating thickness shall be measured in accordance with the SSPC Paint Application Specification No. 2 using a magnetic type dry film thickness gauge such as Mikrotest Model FM, Elcometer Mode...
	H. Surface Preparation:   Confirm proper surface profile with Testex Press-O-Film replica tape in accordance with NACE RP0287-02.
	3.13 Coating System Schedule, Ferrous Metal - Not Galvanized
	3.14 COATING SYSTEM SCHEDULE, NON-FERROUS METAL, PLASTIC, FIBER GLASS
	A. Where isolated non-ferrous parts are associated with equipment or piping, the CONTRACTOR shall use the coating system for the adjacent connected surfaces.  Do not coat handrails, gratings, frames or hatches.  Only primers recommended by the coating...
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	SECTION 09 96 02 – CORROSION BARRIER SYSTEM
	1.1 WORK INCLUDED
	A. Furnish all labor, surface preparation and coating material, tools, rigging, harness, lighting, ventilation, gas monitor and other related items of equipment and materials necessary to clean, prepare, cure, coat and cleanup a complete corrosion bar...
	B. The work includes the application of the approved corrosion barrier system on the interior surface of existing and/or new wet wells, manholes and valve pits. These areas are located within confined space areas.  All workers must be confined space c...
	C. Clean, prepare, and coat all surfaces in strict accordance with the manufacturer’s published recommendations and specifications.
	D. Perform all work by the use of skilled work persons in a safe and productive manner using equipment and procedures consistent with good coating practices.
	1.2 RELATED SECTIONS
	1. PBCWUD Approved Materials List (Current Addtion)
	2. Section 09 96 00 - Protective Coatings
	3. Section 01 33 00 - Contractor Submittals.
	1.3 COATING SYSTEMS
	A. For existing terminal manholes (last manhole before the lift station wet well), existing wet wells, and new valve vaults, use one of the following approved corrosion barrier systems:
	1. Mortar/Epoxy Corrosion Barrier System (Mainstay System)
	2. Calcium Aluminate Cementitious Corrosion Barrier System (SewperCoat, Strong Seal, and REFRATTA HAC 100)
	B. For new precast wet wells and new manholes, use the following approved corrosion barrier system:
	1. Thermo-Plastic Protective Cast-In Liner System (Agru SURE-GRIP)
	1.4 GENERAL REQUIREMENTS
	A.  For installation of systems listed on the applicable approved material list indicate by circling the appropriate name of the manufacturer on the material list.
	B. Prior to preconstruction meeting submit a certification stating the applicator is:
	1. Currently approved by the Manufacturer of the specified products.
	2. Licensed and qualified in the application of the specified products
	1.5 QUALITY ASSURANCE
	A. Preconstruction meeting: A preconstruction meeting shall be held prior to start of any application of restoration and corrosion barrier system.  During the meeting, the process of preparation, application, curing, field inspection and coordination ...
	B. The approved specified products shall be applied in accordance with the Manufacturer’s recommendations unless noted otherwise in this specification.
	C. Material delivered to the site shall be in manufacturer’s original, unopened containers and packaging, with label clearly identifying product name and Manufacturer, batch and lot number, and expiration date as applicable.  The material shall be pro...
	D. The liner manufacturer shall warrant the corrosion barrier system for five (5) years from the time of:
	1. First permanent service activation discharging wastewater into the new structure, or;
	2. Final payment to the CONTRACTOR by the OWNER.
	The liner manufacturer shall warrant the corrosion barrier system for all labor and materials cost necessary to repair or replace the failed application, including related work (permits, bypass piping, pumps, flow monitoring, restoration, and record i...
	1.6 ENVIRONMENTAL CONDITIONS
	A. Do not apply materials under the following conditions:
	1. Temperature exceeding the manufacturer’s recommended maximum or minimum allowable.
	2. Overflowing water condition.
	2.1 MANUFACTURER REQUIREMENTS
	A. Manufacturer must be listed on the OWNER’s approved materials list.
	B. Material must be from a single manufacturer.
	2.2 MORTAR/EPOXY CORROSION BARRIER SYSTEM
	A. Hydraulic Cement Mortar: Fast setting mortar used to stop leaks through cracks and holes.
	1. Composition: Blend of hydraulic cements and fillers
	2. Compressive strength: ASTM C109
	a. 1 day 2,400 psi
	b. 28 days 5,500 psi
	3. Tensile Strength, ASTM C190
	a. 7 days 290 psi
	b. 28 days 575 psi
	4. Working Time: 45 - 90 seconds at 77 degrees  F
	5. Color: Dark Grey
	B. Restoration Mortar:  Low shrinkage, high strength, polymer modified, sprayable microsilica mortar.
	1. Composition: Blend of cements, microsilica, thermo-plastic fibers, densifiers, polymer admixtures, and modifiers not to contain calcium aluminate cements or aggregates.
	2. Compressive strength:  ASTM C109
	a. 2 days 3,875 psi
	b. 7 days 4,550 psi
	c. 14 days 5,640 psi
	d. 28 days 6,190 psi
	3. Flexural strength:  ASTM C78
	a. 7 days 825 psi
	b. 28 days 985 psi
	4. Tensile strength:  ASTM C190
	a. 7 days 290 psi
	b. 28 days 575 psi
	5. Shrinkage:  ASTM C157 modified
	a. 28 days - 0.04 percent
	6. Uniaxial tensile bond strength:  ACI 503R, Appendix A:
	a. 28 days - greater than 500 psi
	7. Color:  Dark Gray
	C. Corrosion Barrier Topcoat
	1. Composition: 100 percent solids, modified epoxy sprayable coating
	2. Thickness: min. of 100 mils in one (1) or two (2) coats (dry film thickness)
	3. Number of components:  wo (2)
	4. Finish: Gloss
	5. Color: White or Gray
	D. Water: Water shall be potable and clean.
	E. Manufacturer:
	Madewell Products Corporation
	7561 Industrial Court
	Alpharetta, GA  30004
	(770)-475-8199
	(770)-475-8167 Fax
	Or approved equal.
	2.3 CALCIUM ALUMINATE CEMENTITIOUS CORROSION BARRIER SYSTEM
	A. Material furnished under this specification shall be a prepackaged mortar mix, including all cement, aggregates, and any required additives.  It is the intent of this specification that the CONTRACTOR only be required to add the proper amount of po...
	B. The chemical composition of the cement portion as well as the aggregates of the mortar mix shall be as follows:
	C. The design properties of the mortar mix shall be as follows:
	D. The mortar mix shall be on the OWNER’s Approved Material List.
	E. Mortar mix must have at least five (5) years of successful performance in similar applications and be supplied by an ISO 9002 certified manufacturer.  Manufacturer’s ISO 9002 certificate shall be submitted to ENGINEER and OWNER.
	F. In addition, the mortar mix shall be designed to withstand long-term exposure to a bacterially corrosive hydrogen sulfide environment that may be expected to produce a pH of one (1) on normal Portland cement concrete or typical brick and mortar sur...
	G. Water used in mixing shall be fresh, clean, potable water, free from injurious amounts of oil, acid, alkali, vegetable, sewage and/or organic matter.  Water shall be considered as weighing 8.33 pounds per gallon.
	H. Mortar mix shall be stored with adequate provisions for the prevention of absorption of moisture.  It shall be stored in a manner that will permit easy access for inspection and identification of each shipment.
	I. Manufacturers:
	1. Kerneos, Inc.
	2. Madewell Corp.
	3. Strong Seal
	4. Global Materials Company
	2.4 THERMO-PLASTIC PROTECTIVE CAST-IN LINER SYSTEM
	A. Thermoplastic liner to be polypropylene, random copolymer (PP-R) concrete protective liner in the pre-cast wet wells.
	B. Physical Properties
	1. The concrete protective liner shall be free of pores, pinholes, voids and foreign bodies.  All anchoring studs and/or vertical and horizontal flanges shall be manufactured during the injection/extrusion process in one piece with the sheet.  No weld...
	C. Liner Design
	1. The lining system shall be designed to be repaired or modified at anytime during the design life of the system.
	2. Studded PP-R liner sheets shall have a minimum design thickness of two (2) mm (.079 Inches) and have a minimum of 39 wedge shaped anchoring studs per square foot of liner.  Minimum stud height shall be no less than nine (9) mm (.39 inches) with a m...
	3. Ribbed PP-R liner sections shall have a minimum thickness of eight (8) mm (0.3”) and consist of three (3) or more segments of equal height and radial length that when welded together will form a section which corresponds to the inside diameter of t...
	4. If the application or conditions warrant, the Thermoplastic Liner System may be substituted upon approval of the ENGINEER and the OWNER.
	3.1 INSTALLATION OF MORTAR/EPOXY LINER CORROSION BARRIER SYSTEM
	A. Examination
	1. Inspect surfaces to receive restoration and corrosion barrier system for leaks, deteriorated concrete, cracks and voids.  Notify the ENGINEER and the PBCWUD Construction Coordinator in writing if surfaces do not meet the minimum conditions as set b...
	2. Give the PBCWUD Construction Coordinator a minimum of two (2) days advance notice of completion of surface preparation and start of application.  If the application required a wastewater service shut-down, a minimum 10-day notice is required in ord...
	3. Before application of each material, surfaces to be sprayed or coated will be inspected by the ENGINEER and by the PBCWUD Construction Coordinator.  Correct defects or deficiencies before application of subsequent material.
	4. Inspection or the waiver of inspection by the PBCWUD Construction Coordinator and /or the ENGINEER of any portion of the work shall not relieve the CONTRACTOR of responsibility to perform the work as specified.
	B. Surface Preparation
	1. Coordinate with the PBCWUD’s Construction Coordinator any wastewater service shut-downs, invert plugging, temporary wastewater pumping arrangements and by-passing of existing facilities.
	2. Place covers over inverts to isolate the structure receiving the surface restoration.
	3. Place masking tape to protect equipment not intended for spraying/coating.
	4. Prepare surfaces in accordance with manufacturer’s instructions.
	5. Cleaning:  Clean surfaces by water (minimum 3500 psi) or abrasive blasting, or hand or power tools as required to remove all previously applied coatings, unsound concrete, contaminants, dirt, debris, and deteriorated reinforcing steel, laitance, ef...
	6. Rehabilitation of existing structures only:
	a. Inspect cleaned surfaces to identify and mark corroded reinforcing steel, and to locate cracks, leaks, and joints.
	b. Replace or treat corroded reinforcing steel, repair cracks and leaks, and treat joints in accordance with manufacturer’s instructions and as approved by the ENGINEER.
	c. Refer to ICRI Technical Guideline No. 03730 - Surface Preparation Guidelines for the Repair of Deteriorated Concrete Resulting from Reinforcing Steel Corrosion.
	d. Apply approved epoxy putty promptly after cleaning reinforcing steel to protect the steel from contamination and re-rusting.
	e. Hydrostatic Leak Correction
	1) Stop visible hydrostatic leaks by application of hydraulic cement mortar, after completion of surface preparation.
	a) Mix only 1 to 2 pounds of mortar at a time.
	b) Add water to form a viscous mass with consistency of modeling clay.
	c) Apply by hand or trowel.
	d) Press mixed material firmly into place, starting at top of leak and working downward.
	2) Inject flowing leaks using a suitable polymer gel or foam.  Be sure to remove any excess or spilled material and clean/saturate the concrete surface with water prior to application of the restoration mortar.
	7. Prepare surfaces to have a minimum profile of 1/16-inch, with aggregate exposed, then remove the water and any loose material.
	8. Inspect surfaces for soundness.
	9. Saturate all surfaces thoroughly with clean water.
	10. Apply mortar as soon as water sheen is no longer visible (saturated surface dry).
	C. Application of Restoration Mortar
	1. Apply restoration mortar in accordance with manufacturer’s instructions, no more than 24 hours after surface preparation.
	2. Apply by one (1) of the following methods:
	a. Low pressure, low volume spray equipment.
	b. Wet mix shotcrete equipment.
	3. Apply uniformly to substrate
	4. Do not trap air in corners, behind exposed reinforcing steel, or between lifts.
	5. Mortar Thickness:  Apply in layers of a minimum thickness of ½ inches and no more than four (4) inches above peaks of existing profile after surface preparation.  If material sags or slumps, remove it and replace with new material.
	6. Finishing:  Finish surface with wood float, sponge float, broom, or brush to produce a textured surface to apply corrosion barrier topcoat.
	7. Remove excess material and overspray promptly.
	8. Hot Weather Application:
	a. Follow manufacturer’s instructions to reduce evaporation rate of surface moisture until topcoat can be applied.
	b. If applying mortar under conditions such as high temperatures of mortar, substrate, or air; high winds; and low humidity; alone or in combination; rapid evaporation of surface moisture can occur and cause plastic shrinkage cracking.  Apply approved...
	c. If conditions prevent application of epoxy topcoat or primer, refer to ACI 305R-91, Figure 2.1.5 to estimate the evaporation rate of surface moisture from the mortar, based on temperatures, relative humidity, and wind velocity.  Cover with plastic ...
	9. Cold Weather Application:
	a. Follow manufacturer’s instructions for minimum application temperature and minimum number of days to protect from freezing
	D. Application of Corrosion Barrier Topcoat
	1. Provide mixing and application equipment designed for mixing and spraying epoxy coating.
	2. Apply corrosion barrier topcoat epoxy to all prepared surfaces in accordance with manufacturer’s instructions.
	3. Apply topcoat as soon as possible after finishing of restoration mortar.
	4. Do not allow surface contamination to the finished restoration mortar before application of topcoat.
	5. Topcoat Thickness:  Spray apply a minimum thickness of 100 mils DFT.
	E. Curing of Corrosion Barrier Topcoat:
	1. Foot Traffic:  Allow a minimum cure time of 24 hours at 70 degrees F.
	2. Chemical Service:  Allow a minimum cure time of 6 hours at 70 degrees F.
	3. Curing Conditions:
	a. Continue to protect system from freezing throughout protection periods specified for cold weather application after application of corrosion barrier topcoat.
	b. Shelter system from direct impingement of water until 1 to 3 hours after application of topcoat, depending on substrate temperatures, after which cure sufficiently to be undamaged by water impingement or immersion at ordinary velocities.
	c. Sanitary Sewer Systems:  It may be necessary to plug services or main lines temporarily in order to achieve these environmental conditions.
	4. Immersion Service:  Reach a tack-free condition before being immersed.
	5. Remove any loose debris, plugs, covers and masking prior to inspection.
	F. Field Quality Control:
	1. The CONTRACTOR shall hire an independent testing laboratory to perform and certify check the application for minimum thickness of coatings (minimum ½-inches of restoration mortar, minimum 100 mils MDFT of epoxy topcoat).  The test for the topcoat s...
	a. Perform minimum one (1) set of tests for every manhole, and minimum of three (3) 100 square foot areas shall be randomly selected and measured for every wet well.
	2. If the dry film thickness for any 100 square foot area is not in compliance with the average of 100 mils MDFT, then each 100 square foot area shall be tested.  Check the application for holidays using recognized testing procedures and equipment, su...
	3. Coated Surfaces will be rejected by the OWNER if they fail:
	a. To meet the MDFT requirements, or;
	b. To stop inflow, infiltration, exfiltration, or;
	c. To restore the structural integrity of the reconstructed structure (if applicable), or;
	d. To pass the OWNER’s inspections and testing.
	4. Rejected Coated Surfaces:  Coated and rejected areas must be identified and marked.  To repair and recoat: sand or grind down to substrate, clean, spray with approved primer/ sealer, and recoat with specified corrosion barrier topcoat.  Re-inspecti...
	5. The certified laboratory performing the testing shall issue a written statement to the OWNER confirming the compliance of each structure.
	6. The OWNER may require that additional testing of the liner be performed at the manufacturer’s expense any time during the five-year warranty period.  Any deficiencies in performance shall be corrected without delay by the manufacturer’s CONTRACTOR ...
	3.2 INSTALLATION OF CALCIUM ALUMINATE CEMENTITIOUS CORROSION BARRIER                SYSTEM
	A. Surface Preparation
	1. To ensure sufficient bond, all sub-surfaces shall be cleaned and prepared to a degree of roughness designated as CSP 3 by the International Concrete Repair Institute (ICRI) Guideline No. 03732 – Selecting and Specifying Concrete Surface Preparation...
	2. Ensure all sub-surfaces are clean and free of laitance or loose material.
	3. All surfaces to be lined shall be saturated with water just prior to lining materials application.  If saturation does not occur naturally, it can be accomplished by presoaking all sub-surfaces for a minimum of 24 hours immediately prior to the app...
	B. Application of Materials
	1. Mortar mix shall not be applied to a frozen surface or to a surface that may freeze within 24 hours of application.  Frozen conditions shall be defined as ambient temperatures of 32 degrees Fahrenheit or below.
	2. Sequence of application may be from bottom to top or vice versa if rebound is properly removed.
	3. Application shall be from an angle as nearly perpendicular to the surface as practicable, with the nozzle held at least one (1) foot from the working sub-surface (except in confined control).  If the flow of material at the nozzle is not uniform an...
	4. Application shall be suspended if:
	a. Air velocity separates the cement from the aggregate at the nozzle.
	b. Ambient temperature approaches freezing and the newly placed mortar mix cannot be protected and insulate.
	5. The time interval between successive layers of material application must be sufficient to allow “tackiness” to develop but not final set.  If final set does occur, this surface shall be prepared in accordance with Section 3.2.A of this document in ...
	6. Construction joints within a manhole shall be avoided.  In the event a construction joint is necessary and approved by the ENGINEER, it shall be sloped off to a thin, clean, regular edge, at a 45-degree angle.  Prior to placement of the adjoining m...
	7. Nozzleman shall bring the material to an even plane and to well formed corners.
	8. Manhole chimneys constructed with bricks or precast concrete rings shall be completely lined with the mortar mix but not overlap the bottom inside edge of the manhole frame.  After the body coat has been placed, the surface shall be trued with a th...
	9. For manhole applications, the minimum thickness of the mortar mix shall be a ½-inch cover over all surfaces.  For other larger structures (lift stations, wet wells, treatment plant structures, etc.), the minimum thickness of the mortar mix shall be...
	C. Curing
	1. If the material has been applied and furnished in accordance to the Technical Specifications, and it has been determined that the environment is not moist enough for natural curing, the CONTRACTOR will be required to apply a curing compound to all ...
	2. Moist curing may also be used in lieu of curing compound.  If moist curing is selected, it should be implemented just after the notice of uniform heat generation of the installed lining.  Moist curing can consist of the use of soaker hoses, water s...
	D. Quality Control:
	1. The installation of the Calcium Aluminate Rehabilitation System into existing structures shall be performed in accordance with the manufacture’s recommendation unless noted otherwise in this specification.  Only personnel certified by the manufactu...
	2. All work shall be supervised and performed by confined space trained and certified personnel.  All work shall conform to OSHA safety requirements.
	3. Contractor shall demonstrate to inspector with a depth gauge at the time of application that the liner thickness meets contract requirements.
	4. The cementitious liner shall be tested for cracks, voids, pinholes and delamination, the presence of each shall create a reason to reject the work.
	5. If work is rejected by the owner the contractor will at no cost to the OWNER, correct all work to the satification of the owner or the CONTRACTOR may be required to hire an independent material-testing firm to perform appropriate testing and certif...
	3.3 INSTALLATION OF THERMO-PLASTIC PROTECTIVE CAST-IN LINER SYSTEM
	A. Installation/Quality Control
	1. The installation of the Thermo-plastic concrete protective liner into precast wet wells and manholes shall be accomplished only by a precast concrete manufacturer certified by the liner manufacturer with a minimum of five (5) years of manufacturing...
	2. Placement of the liner on forms shall conform to the liner manufacturer’s written instructions and shall conform to the approved shop drawings and standard details.  All shop and field welding shall be performed only by thermo-plastic extrusion wel...
	3. Approved sealing gasket, cast-in flexible connection sleeves, cast-in conduit connectors, waterstops, manhole adjusting rings, and access covers shall be installed in accordance with the manufacturer’s specifications, approved shop drawings and sta...
	4. The precaster shall insure proper quality control procedures in handling of completed structures during loading, transport, and unloading.  All structures shall be inspected by the OWNER’s Construction Coordinator prior to installation.  Any cracks...
	5. The on-site CONTRACTOR shall exercise utmost care while handling and installing the approved structures.  Structures with any visible damage will not be accepted.  The structures shall be installed in accordance with the precaster’s specifications,...
	6. At no cost to the OWNER, the CONTRACTOR shall hire an independent material testing firm to perform appropriate testing and certify that the liner is free of holidays using recognized testing procedures and equipment, such as high voltage holiday de...
	7. The liner manufacturer and the structure manufacturer shall warrant the lined structure for minimum five (5) years from the time of: Acceptance of bill of sale by the OWNER or final payment to the CONTRACTOR by the OWNER. The warranty shall cover a...
	8. The structure manufacturer’s warranty shall be accountable for protection against water infiltration.
	9. The liner manufacturer’s warranty shall be accountable for protection of the concrete structure against chemical attack and microbial corrosion typically found in the wastewater environment.
	3.4 SAFETY
	A. Make all necessary provisions regarding materials, confined space entry, equipment, personnel, procedures, and practices, to assure that the work is done safely and that the working area is maintained free of all health and safety hazards.
	B. Observe manufacturer’s health and safety precautions when storing, handling, and applying coating materials.
	C. Direct personnel’s attention to all product warnings and information given on the labels of all products.
	D. Post warning signs outside of the work to apprise personnel of the hazards in the work area.
	E. Remove waste coating materials and contaminated disposable items from the job site and dispose of them at the completion of work each a day in accordance with all applicable rules and regulations.
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	1.1 THE SUMMARY
	A. The CONTRACTOR shall perform all earthwork indicated and required for construction of the WORK, complete and in place, in accordance with the Contract Documents.
	1.2 CONTRACTOR SUBMITTALS
	A. The CONTRACTOR shall submit samples of all materials proposed to be used in the work in accordance with the requirements in Section 01 33 00 – Submittal Procedures.  Sample sizes shall be as determined by the testing laboratory.
	2.1 suitable fill and backfill material requirements
	A. General: Fill, backfill, and embankment materials shall be suitable selected or processed clean, fine earth, rock, or sand, free from grass, roots, brush, or other vegetation.
	B. Fill and backfill materials to be placed within 6 inches of any structure or pipe shall be free of rocks or unbroken masses of earth materials having a maximum dimension larger than 3 inches.
	C. Suitable Materials: Materials not defined as unsuitable below are defined as suitable materials and may be used in fills, backfilling, and embankment construction subject to the indicated limitations. In addition, when acceptable to the ENGINEER, s...
	D. Suitable materials may be obtained from on-site excavations, may be processed on-site materials, or may be imported. If imported materials are required to meet the quantity requirements of the project, the CONTRACTOR shall provide the imported mate...
	E. The following types of suitable materials are defined:
	1. Type A (three-quarters inch minus granular backfill): Crushed rock or gravel, and sand with the gradation requirements below. The material shall have a minimum sand equivalent value of 28 and a minimum R-value of 78.  If the sand equivalent value e...
	2. Type B (Class I crushed stone):  Manufactured angular, crushed stone, crushed rock, or crushed slag with the following gradation requirements. The material shall have a minimum sand equivalent value of 75.
	3. Type C (sand backfill): Sand with 100 percent passing a 3/8-inch sieve, at least 90 percent passing a Number 4 sieve, and a sand equivalent value not less than 30.
	4. Type D: Not used.
	5. Type E (pea gravel backfill): Crushed rock or gravel with 100 percent passing a 1/2-inch sieve and not more than 10 percent passing a Number 4 sieve.
	6. Type F (coarse drainrock): Crushed rock or gravel meeting the following gradation requirements:
	7. Type G (aggregate base): Crushed rock aggregate base material of such nature that it can be compacted readily by watering and rolling to form a firm, stable base for pavements. At the option of the CONTRACTOR, the grading for either the 1-1/2-inch ...
	8. Type H (graded drainrock): Drainrock shall be crushed rock or gravel, durable and free from slaking or decomposition under the action of alternate wetting or drying. The material shall be uniformly graded and shall meet the following gradation requ...
	9. Type I: Any other suitable material as defined herein.
	10. Type J (cement-treated backfill): Material which consists of Type H material, or any mixture of Types B, C, G, and H materials which has been cement-treated so that the cement content of the material is not less than 5 percent by weight when teste...
	11. Type K (topsoil): Stockpiled topsoil material obtained at the site by removing soil to a depth not exceeding 2 feet. Removal of the topsoil shall be done after the area has been stripped of vegetation and debris.
	12. Type L (controlled low strength material): Controlled low strength material, if required, shall be in accordance with Section 33 23 23.33 Flowable Fill.
	13. Type M (aggregate subbase): Crushed rock aggregate subbase material that can be compacted readily by watering and rolling to form a firm stable base.  The sand equivalent value shall be not less than 18 and the material shall meet the following gr...
	14. Type N (trench plug):  Low permeable fill material, a non-dispersible clay material having a minimum plasticity index of 10.

	2.2 unsuitable material
	A. Unsuitable materials include the materials listed below.
	1. Soils which, when classified under ASTM D 2487, fall in the classifications of Pt, OH, CH, MH, or OL.
	2. Soils which cannot be compacted sufficiently to achieve the density specified for the intended use.
	3. Materials that contain hazardous or designated waste materials including petroleum hydrocarbons, pesticides, heavy metals, and any material which may be classified as hazardous or toxic according to applicable regulations.
	4. Soils that contain greater concentrations of chloride or sulfate ions, or have a soil resistivity or pH less than the existing on-site soils.
	5. Topsoil, except as allowed below.

	2.3 USE OF FILL, backfill, and embankment material types
	A. The CONTRACTOR shall use the types of materials as designated herein for all required fill, backfill, and embankment construction hereunder.
	B. Where these Specifications conflict with the requirements of any local agency having jurisdiction or with the requirements of a pipe material manufacturer, the ENGINEER shall be immediately notified. In case of conflict between types of pipe embedm...
	C. Fill and backfill types shall be used in accordance with the following provisions:
	1. Embankment fills shall be constructed of Type I material, as defined herein, or any mixture of Type I and Type A through Type H materials.
	2. Pipe zone backfill, as defined under "Pipe and Utility Trench Backfill" below, shall consist of the following materials for each pipe material listed below.
	a. Mortar coated pipe, concrete pipe, and uncoated ductile iron pipe shall be provided Type A or B pipe bedding and embedment backfill material.
	b. Coal tar enamel coated pipe, polyethylene encased pipe, tape wrapped pipe, and other non-mortar coated pipe shall be backfilled with Type C bedding and embedment zone backfill material.
	c. Plastic pipe and vitrified clay pipe shall be backfilled with Type B bedding and embedment zone backfill material. Vitrified clay pipe shall be backfilled with Type B material to the top of the pipe zone.
	d. Where pipelines are installed on grades exceeding 4 percent, and where backfill materials are graded such that there is less than 10 percent passing a Number 4 sieve, trench plugs of Type J, L, or N material shall be provided at maximum intervals o...
	3. Trench zone backfill for pipelines as defined under "Pipe and Utility Trench Backfill" shall be Type I backfill material or any of Types A through H backfill materials or any mixture thereof, except:
	a. Type K material may be used for trench zone backfill in agricultural areas unless otherwise shown or specified.
	4. Final backfill material for pipelines under paved areas, as defined under "Pipe and Utility Trench Backfill" shall be Type G backfill material. Final backfill under areas not paved shall be the same material as that used for trench backfill, except...
	5. Trench backfill and final backfill for pipelines under structures shall be the same material as used in the pipe zone, except where concrete encasement is required by the Contract Documents.
	6. Aggregate base materials under pavements shall be Type G material constructed to the thicknesses indicated. Aggregate subbase shall be Type M material.
	7. Backfill around structures shall be Type I material, or Types A through Type H materials, or any mixture thereof, except as shown.
	8. Backfill used to replace pipeline trench over-excavation shall be a layer of Type F material with a 6-inch top filter layer of Type E material or filter fabric to prevent migration of fines for wet trench conditions or the same material as used for...
	9. The top 6 inches of fill on reservoir roofs, embankment fills around hydraulic structures, and all other embankment fills shall consist of Type K material, topsoil.
	10. Filter fabric shall be Mirafi 140 N, Mirafi 700X, or approved equal.

	2.4 MATERIALS TESTING
	A. All soils testing of samples submitted by the CONTRACTOR will be done by a testing laboratory of the CONTRACTOR’S choice approved by the OWNER at the CONTRACTOR’S expense. At its discretion, the ENGINEER may request that the CONTRACTOR supply sampl...
	B. Particle size analysis of soils and aggregates will be performed using ASTM D 422 - Method for Particle-Size Analysis of Soils.
	C. Determination of sand equivalent value will be performed using ASTM D 2419 - Test Method for Sand Equivalent Value of Soils and Fine Aggregate.
	D. Unified Soil Classification System:  References in this Section to soil classification types and standards shall have the meanings and definitions indicated in ASTM D 2487 -Classification of Soils for Engineering Purposes. The CONTRACTOR shall be b...
	E. The testing for chloride, sulfate, resistivity, and pH will be done in accordance with accepted State laboratory standards and procedures.
	3.1 excavation - general
	A. General: Except when specifically provided to the contrary, excavation shall include the removal of all materials of whatever nature encountered, including all obstructions of any nature that would interfere with the proper execution and completion...
	3.2 REMOVAL AND EXCLUSION OF WATEr
	A. The CONTRACTOR shall remove and exclude water, including stormwater, groundwater, irrigation water, and wastewater, from all excavations. Dewatering wells, wellpoints, sump pumps, or other means shall be used to remove water and continuously mainta...
	B. The CONTRACTOR shall dispose of water from the WORK in a suitable manner without damage to adjacent property. CONTRACTOR shall be responsible for obtaining any permits that may be necessary to dispose of water. No water shall be drained into work b...
	3.3 STRUCTURE, ROADWAY, AND EMBANKMENT EXCAVATION
	A. Excavation Beneath Structures and Embankments: Except where otherwise indicated for a particular structure or ordered by the ENGINEER, excavation shall be carried to the grade of the bottom of the footing or slab. Where indicated or ordered, areas ...
	B. Excavation Beneath Paved Areas: Excavation under areas to be paved shall extend to the bottom of the aggregate base or sub-base, if such base is called for; otherwise it shall extend to the paving thickness. After the required excavation has been c...
	C. Notification of ENGINEER: The CONTRACTOR shall notify the ENGINEER at least 3 days in advance of completion of any structure excavation and shall allow the ENGINEER a review period of at least one day before the exposed foundation is scarified and ...
	3.4 PIPELINE AND UTILITY TRENCH EXCAVATION
	A. General: Unless otherwise indicated or ordered, excavation for pipelines and utilities shall be open-cut trenches with widths as indicated.
	3.5 OVER-EXCAVATION NOT ORDERED OR INDICATED
	A. Any over-excavation carried below the grade ordered or indicated, shall be backfilled to the required grade with the indicated material and compaction. Such work shall be performed by the CONTRACTOR at no additional cost to the OWNER.
	3.6 EXCAVATION IN LAWN AREAS
	A. Where excavation occurs in lawn areas, the sod shall be carefully removed.  Excavated material shall be placed in a manner not to damage any additional lawn area as necessary. Immediately after completion of backfilling and testing of the pipeline,...
	3.7 EXCAVATION IN VICINITY OF TREES
	A. Except where trees are indicated to be removed, trees shall be protected from injury during construction operations. No tree roots over 2 inches in diameter shall be cut without express permission of the ENGINEER. Trees shall be supported during ex...
	3.8 EXPLOSIVES AND BLASTING
	A. Blasting is not permitted.
	3.9 DISPOSAL OF EXCESS EXCAVATED MATERIAL
	A. The CONTRACTOR shall remove and dispose of all excess excavated material at a site selected by the CONTRACTOR and reviewed by the ENGINEER.
	B. The CONTRACTOR shall obtain all required permits, landowner and agency approvals for disposal of excess material, and pay all costs associated with the removal and disposal.
	3.10 BACKFILL - GENERAL
	A. Backfill shall not be dropped directly upon any structure or pipe. Backfill shall not be placed around or upon any structure until the concrete has attained sufficient strength to withstand the loads imposed. Backfill around water retaining structu...
	B. Except for drainrock materials being placed in over-excavated areas or trenches, backfill shall be placed after all water is removed from the excavation, and the trench sidewalls and bottom have been dried to a moisture content suitable for compact...
	C. If a moveable trench shield is used during excavation, pipe installation, and backfill operations, the shield shall be moved by lifting the shield free of the trench bottom or backfill and then moving the shield horizontally, The CONTRACTOR shall n...
	D. Immediately prior to placement of backfill materials, the bottoms and sidewalls of trenches and structure excavations shall have all loose sloughing, or caving soil and rock materials removed. Trench sidewalls shall consist of excavated surfaces th...
	3.11 PLACING AND SPREADING OF BACKFILL MATERIALS
	A. Backfill materials shall be placed and spread evenly in layers not exceeding 18 inches. When compaction is achieved using mechanical equipment, the layers shall be evenly spread so that when compacted each layer shall not exceed 6 inches in thickness.
	B. During spreading, each layer shall be thoroughly mixed as necessary to promote uniformity of material in each layer. Pipe zone backfill materials shall be manually spread around the pipe so that when compacted the pipe zone backfill will provide un...
	C. Where the backfill material moisture content is below the optimum moisture content, water shall be added before or during spreading until the proper moisture content is achieved.
	D. Where the backfill material moisture content is too high to permit the specified degree of compaction the material shall be dried until the moisture content is satisfactory.
	3.12 COMPACTION OF FILL, BACKFILL, AND EMBANKMENT MATERIALS
	A. Each layer of Types A, B, C, G, H, I, and K backfill materials as defined herein, where the material is graded such that at least 10 percent passes a No. 4 sieve, shall be mechanically compacted to the indicated percentage of density. Equipment tha...
	F. Compaction Requirements: The following compaction test requirements shall be in accordance with ASTM D 1557 - Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate Mixtures, Using 10 lb Rammer and 18-in. Drop for Type A, B, C, G, ...
	Pipe embedment backfill for flexible pipe  95 70
	3.13 PipE AND UTILITY TRENCH BACKFILL
	A. Pipe Zone Backfill
	1. The pipe zone is defined as that portion of the vertical trench cross-section lying between a plane 6 inches below the bottom surface of the pipe and a plane at a point 6 inches above the top surface of the pipe. The bedding is defined as that port...
	2. After compacting the bedding the CONTRACTOR shall perform a final trim using a stringline for establishing grade, such that each pipe section when first laid will be continually in contact with the bedding along the extreme bottom of the pipe. Exca...
	3. The pipe zone shall be backfilled with the indicated backfill material. The CONTRACTOR shall exercise care to prevent damage to the pipeline coating, cathodic bonds, and the pipe itself during the installation and backfill operations.
	4. If a moveable trench shield is used during backfill operations the shield shall be lifted to a location above each layer of backfill material prior to compaction of the layer. The CONTRACTOR shall not displace the pipe or backfill while the shield ...

	B. Trench Zone Backfill: After the pipe zone backfills have been placed, backfilling of the trench zone may proceed. The trench zone is defined as that portion of the vertical trench cross-section lying between a plane 6 inches above the top surface o...
	C. Final Backfill: Final backfill is all backfill in the trench cross-sectional area within 18 inches of finished grade, or if the trench is under pavement, all backfill within 18 inches of the roadway subgrade.
	3.14 FILL AND EMBANKMENT CONSTRUCTION
	A. The area where a fill or embankment is to be constructed shall be cleared of all vegetation, roots and foreign material. Following this, the surface shall be moistened, scarified to a depth of 6 inches, and rolled or otherwise mechanically compacte...
	B. When an embankment or fill is to be made and compacted against hillsides or fill slopes steeper than 4:1, the slopes of hillsides or fills shall be horizontally benched to key the embankment or fill to the underlying ground. A minimum of 12 inches ...
	C. Where embankment or structure fills are constructed over pipelines, the first 4 feet of fill over the pipe shall be constructed using light placement and compaction equipment that does not damage the pipe. Heavy construction equipment shall maintai...
	3.15 FIELD TESTING
	A. General: All field soils testing will be done by a testing laboratory of the CONTRACTOR’s choice approved by the OWNER at the CONTRACTOR’s expense.
	B. Where soil material is required to be compacted to a percentage of maximum density, the maximum density at optimum moisture content will be determined in accordance with Method C of ASTM D 1557. Where cohesionless, free draining soil material is re...
	C. In case the test of the fill or backfill show non-compliance with the required density, the CONTRACTOR shall accomplish such remedy as may be required to insure compliance. Subsequent testing to show compliance shall be by a testing laboratory appr...

	31 23 23.33 - Flowable Fill_v033117
	1.1 THE SUMMARY
	A. The CONTRACTOR shall provide Controlled Low Strength Material (CLSM), complete and in place, in accordance with the Contract Documents.
	B. CLSM shall be placed where indicated and may be used, if the ENGINEER approves, for the following purposes:
	1. Normal CLSM with high slump, non-segregating consistency that readily flows and fills voids and difficult to reach places: pipe zone fill, trench zone fill, pipe abandonment, structure backfill, and structure cavity fill.
	2. Foundation CLSM is used where higher early strengths are required and future excavation is not likely to be required.

	1.2 DEFINITIONS
	A. Flowable Fill: is defined as Controlled Low Strength Material or CLSM.
	1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. Furnish submittals in accordance with Section 01 33 00 – Submittal Procedures.
	B. FDOT Standard Specifications for Road and Bridge Construction - Section 121
	1.4 Contractor submittals:
	A. CLSM mix designs which show the proportions and gradations of materials proposed for each type of CLSM indicated.  Each mix design shall be accompanied by independent laboratory test results of the indicated properties.
	B. If the CONTRACTOR proposes to provide lower strength CLSM with aggregates that do not conform to ASTM C 33 - Concrete Aggregate, Shop Drawings shall include a testing program that will be used to control the variability of the aggregates.  The test...
	1.5 QUALITY ASSURANCE
	A. Testing will be performed by a testing laboratory approved by the OWNER at the CONTRACTORS expense, except as otherwise indicated.
	B. If tests of the CLSM show non-compliance with the specifications, the CONTRACTOR shall make changes as may be required to achieve compliance.  Performing and paying for subsequent testing to show compliance shall be the CONTRACTOR's responsibility.
	C. Correlation Tests
	1. The CONTRACTOR shall perform a field correlation test for each mix of CLSM used in pipe zone, trench zone, or backfill used in amounts greater than 100 cubic yards or when CLSM is required to support traffic or other live loads on the fill less tha...
	2. Field correlation tests shall be performed in a test pit similar in cross section to the WORK and at least 10-feet long at a location near the WORK.  The proposed location shall be acceptable to the ENGINEER.
	3. Laboratory and field tests shall be performed on samples taken from the same CLSM batch mix.  Tests shall be performed by a laboratory at the CONTRACTOR's expense.
	4. Testing shall be performed once each 2 hours during the first 8 hours, once each 8 hours during the first week, and once each 24 hours until the CLSM mix reaches the maximum design strength.
	a. Compression testing shall be in accordance with ASTM D 4832 - Preparation and Testing of Soil-Cement Slurry Test Cylinders.
	b. Setting test shall be in accordance with ASTM C 403 - Time of Setting of Concrete Mixtures by Penetration Resistance.
	c. Density tests shall be in accordance with ASTM C 138 - Unit Weight, Yield and Air Content (Gravimetric) of Concrete.

	2.1 CONTROLLED LOW STRENGTH MATERIAL
	A. CLSM shall be a mixture of cement, pozzolan, coarse and fine aggregate, admixtures, and water, mixed in accordance with ASTM C 94 - Ready Mixed Concrete.
	B. Composition:  The following parameters shall be within the indicated limits and as necessary to produce the indicated compressive strengths.
	1. In accordance with current FDOT Standard Specifications
	2. Mix proportions as necessary.
	3. Water reducing agent content as necessary.

	C. Properties
	1. Density shall be between 60 PCF minimum and 125 PCF maximum, based on application Excavatable, Non-Excavatable, or Cellular Concrete, design mix shall be submitted to the ENGINEER for acceptance.
	2. Slump shall be as required by the CONTRACTOR's methods, but shall not promote segregation nor shall slump exceed 9 inches.
	3. Compressive strength at 28 Days:
	a. Normal CLSM: Between 75 psi minimum and 300 psi maximum.  Unless specifically indicated otherwise, CLSM shall be Normal CLSM.

	b. Foundation CLSM: 1,000 psi minimum.
	2.2 CEMENT
	A. Cement shall be Type II in accordance with ASTM C 150 - Portland Cement.
	2.3 POZZOLAN
	A. Pozzolan shall be Type F or C in accordance with ASTM C 618 - Flyash and Raw or Calcined Natural Pozzolan for Use as a Mineral Admixture in Portland Cement Concrete.  Pozzolon content, by weight, in Normal CLSM shall not be greater than cement cont...
	2.4 AGGREGATE
	A. Aggregate shall consist of a well graded mixture of crushed rock, soil, or sand, with a nominal maximum size of 3/8-inch.  One hundred percent shall pass the 1/2-inch sieve; no more than 30 percent shall be retained on the 3/8-inch sieve; and no mo...
	2.5 ADMIXTURES
	A. Air entraining admixtures shall be in accordance with ASTM C 260 - Air-Entraining Admixtures for Concrete.
	B. Water reducing admixtures shall be in accordance with ASTM C 494 - Chemical Admixtures for Concrete.
	2.6 WATER
	A. Water shall be potable, clean, and free from objectionable quantities of silt, organic matter, alkali, salt, and other impurities.
	3.1 PREPARATION
	A. Subgrade and compacted fill to receive CLSM shall be prepared according to Section 31 23 00 – Excavation and Fill.
	3.2 BATCHING, MIXING AND DELIVERY
	A. Batching, mixing, and delivery of CLSM shall conform to ASTM C 94.  CLSM shall be mixed at a batch plant acceptable to the ENGINEER and shall be delivered in standard transit mix trucks.
	3.3 placement
	A. CLSM shall be placed by tailgate discharge, conveyor belts, pumped, or other means.  CLSM shall be directed in place by vibrator, shovel, or rod to fill crevices and pockets.  Avoid over-consolidation which causes separation of aggregate sizes.
	B. CLSM shall be continuously placed against fresh material unless otherwise approved by the ENGINEER.  When new material is placed against existing CLSM, the placement area shall be free from loose and foreign material.  The surface of the existing m...
	C. Temperature of the CLSM shall be between 50 and 90 degrees F, when placed.  CLSM shall not be placed when the air temperature is below 40 degrees F.  No CLSM shall be placed against frozen subgrade or other materials having temperature less than 32...
	3.4 finishing
	A. The finish surface shall be smooth and to the grade indicated or directed by the ENGINEER.  Surfaces shall be free from fins, bulges, ridges, offsets, and honeycombing.  Finishing by wood float, steel trowel, or similar methods is not required.
	3.5 CURING
	A. CLSM shall be kept damp for a minimum of 7 Days or until final backfill is placed.
	3.6 PROTECTION
	A. CLSM shall be protected from freezing for 72 hours after placement.
	B. No fill or loading shall be placed on CLSM until probe penetration resistance, as measured in accordance with ASTM C 803 - Standard Test Method for Penetration Resistance of Hardened Concrete, exceeds 650 psi.
	C. CLSM shall be protected from running water, rain, and other damage until the material has been accepted and final fill completed.

	31 23 33 - Trenching and Backfilling_v033117
	1.1 THE SUMMARY
	A. Furnish labor, materials and equipment to excavate for all underground piping and conduit.
	B. Place and compact granular bedding and fill over pipelines and conduits.
	C.  Dewater excavations as required to maintain dry conditions.
	D. In order to avoid existing operational utilities, it may be necessary for pipe to be laid up to twelve inches deeper than the cover specified. At such time the CONTRACTOR is not allowed extra compensation for additional excavation involved, whether...
	E. Density tests for determination of the specified compaction shall be made by a testing laboratory approved by the ENGINEER.
	1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. Section 31 23 19 – Dewatering
	B. Section 31 23 00 – Excavation and Fill
	1.3 Quality Assurance
	A. Testing of compacted fill materials is required in accordance with these specifications.
	B. If results of tests taken during the progress of the work indicate compacted materials do not meet specified requirements, such defective work will be removed, replaced and re-tested as directed by the ENGINEER and at the CONTRACTOR's sole expense.
	C. Compacted fill is to be tested before proceeding with the placement of surface materials.
	1.4 PROTECTION
	A. Protect trees, hedges, shrubs, and lawn areas to receive plantings, rock out-croppings and other features remaining as part of the final landscaping.
	B. Protect survey bench marks and existing structures, roads, sidewalks, paving and curbs against damage from vehicular or foot traffic. Install and maintain proper bridging, planking and to provide access to buildings. Maintain access to streets and ...
	C. Protect excavations by shoring, bracing, sheet piling underpinning, or by other methods, as required to prevent cave-ins or loose soil from falling into excavations.
	D. Underpin or otherwise support adjacent structures which may be damaged by excavation work. This includes other utilities.
	E. Notify the ENGINEER of any unexpected sub-surface conditions. Discontinue work in the area until the ENGINEER provides notification to resume work.
	2.1 BEDDING AND FILL MATERIALS
	A. Refer to specification 31 23 00 Excavation and Fill for material requirements.
	3.1 PREPARATION AND LAYOUT
	A. Establish the limits of excavations by area and elevation. Identify datum elevation.
	B. Set lines and levels. Maintain survey benchmarks, monuments and other reference points.
	C. Clear the site of all trees, shrubs, paving and objectionable material which interfere with the prosecution of the Work. Vegetation not interfering with the construction shall be protected from damage.
	3.2 utilities
	A. Before starting excavation operations, establish the location and extent of underground utilities existing in the area of work.
	B. Notify the ENGINEER if utility lines which are in the way of the excavation are uncovered.
	C. Protect active utility services uncovered by the excavation.
	D. Remove abandoned utility lines from areas of excavation. Cap, plug or seal such lines as directed by the ENGINEER and identify at grade.
	E. Accurately locate and record the location of abandoned utility lines and active utility lines that are re-routed, re-located or extended on Project Record Documents.
	F. Accurately locate and record the location on Project Record Documents of active utility lines whose locations are not accurately reflected on the Contract Drawings.
	3.3 TRENCHING
	A. Ensure that trenching does not interfere with normal 45 degree bearing splay of any building foundation.
	B. Excavate in accordance with lines and grades shown on the Contract Drawings or specified in these Specifications.
	C. Cut trenches sufficiently wide to enable safe and proper installation of pipe and to allow for thorough inspection. Trim and shape the trench bottom and leave it free of irregularities, lumps and projections. Excavate whatever substances are encoun...
	D. Do not disturb soil within the branch spread of existing trees or shrubs that are to remain. If it is necessary to excavate through roots, perform work by hand and cut roots with a sharp axe.
	E. When complete, notify the ENGINEER for inspection of excavations. Correct unauthorized excavations as directed, at no cost to the OWNER.
	F. Where encountered in the trench bed, rock shall be excavated to a depth of 1/2 of the pipe diameter, but in no case less than 6" below the bottom of the pipe. All undercut trench excavations shall be backfilled and tamped with suitable materials.
	G. Unsuitable materials encountered at or below the excavation depth specified or shown on the Contract Drawings shall be removed and replaced to a depth of six inches below the excavation depth and replaced with suitable material.
	H. Keep pipe laying operations as close to the excavation operation as possible.
	I. All trench excavations shall comply with OSHA Standards.
	J. The CONTRACTOR shall provide all trench and structural bracing, sheeting or shoring necessary to construct and protect the excavation, existing utilities, structures and private property as required. Sheeting shall be removed or cut off by the CONT...
	3.4 dewatering
	A. Keep trenches dry. Provide necessary dewatering equipment including wellpoints, pumps, piping and temporary drains.
	B. Do not discharge drainage water into municipal sewers without municipal approval. Ensure water does not contain unacceptable levels of suspended solids.
	C. Direct surface drainage away from excavated areas in such a manner as to not create a nuisance to adjacent property or public thoroughfares.
	D. Control the grading in and adjacent to excavations to prevent water from running into excavated areas or onto adjacent properties or into public thoroughfares.
	E. Direct surface drainage away from excavated areas in such a manner as to not create a nuisance to adjacent property or public thoroughfares.
	3.5 backfilling
	A. Do not start backfilling until piping has been inspected by the ENGINEER.
	B. Maintain trenches free of debris, wood, rocks over 3-1/2 inches in diameter and water.
	C. Backfill as early as possible after pipe installation to allow maximum time for natural settlement and compaction. Backfill on both sides of the pipe simultaneously.
	D. After backfill has reached a point one foot above the top of the pipe, a variation in the procedure of the placement and amount of compaction of fill may be permitted by the ENGINEER, depending upon the location of the work and the danger from subs...
	1. For backfilling in unimproved areas (along utility easements and beyond the edge of driveways and graveled parking areas) from an elevation of one foot above the top of pipe to the surface of the ground, backfill may be deposited by equipment. Depo...
	2. For backfilling beneath driveways and parking areas, alleys and streets where non-rigid type surfacing is to be replaced (including dirt, gravel or cinder driveways and alleys):
	a. Backfill material shall be carefully deposited in uniform layers not to exceed six inches in thickness and each layer shall be compacted to 98% of maximum density in accordance with AASHTO T-180 with manually operated machine tampers.
	b. Excavated material may not be compacted by the water jetting method.
	c. In lieu of the foregoing compaction method, the backfill material and procedure used may be as specified under Method 3, below.
	3. For backfilling across and beneath driveways, sidewalks, parking areas or streets where a rigid type paving is to be replaced (i.e., concrete, asphaltic concrete and brick or block surfaces):
	a. All backfill material shall be approved granular material of high weight and density. The material shall be carefully deposited in uniform layers not to exceed six inches in thickness (loose measure) and each layer shall be compacted to a density o...


	33 01 12 - Sewer Flow Control_v033117
	1.1 THE SUMMARY
	A. The objective of flow bypass and/or diversion pumping (SEWER FLOW CONTROL) is to:
	1. Maintain an efficient and uninterrupted level of service to wastewater collection system users while maintenance or construction operations (including rehabilitation, repair or replacement) are facilitated on the segment or segments being bypassed ...
	2. Ensure all levels of sewage flow are continuously and effectively handled around the segment or segments of sewer being bypassed and/or from which flow is being diverted.

	B. Related sections:
	1. Section 31 23 33 – Trenching and Backfilling
	2. Section 33 01 30.61 – Sewer and Pipe Joint Sealing
	3. Section 33 01 30.41 – Cleaning of Sewers
	4. Section 33 01 30.16 – TV Inspection of Gravity Pipelines
	5. Section 33 01 30.72 – Relining Sewers
	6. Section 33 01 30.71 – Rehabilitation of Sewer Utilities

	1.2 PERFORMANCE REQUIREMENTS
	A. It is essential to the operation of the existing sewerage system that there is no interruption in the flow of sewage throughout the duration of the project. To this end, the CONTRACTOR shall provide, maintain and operate all temporary facilities su...
	B. The design, installation and operation of the temporary pumping system shall be the CONTRACTOR’s responsibility. The bypass system shall be the CONTRACTOR's responsibility. The bypass system shall meet the requirements of all codes and regulatory a...
	C. The CONTRACTOR shall provide all necessary means to safely convey the sewage past the WORK area.
	D. The CONTRACTOR shall maintain sewer flow around the work area in a manner that will not cause surcharging sewers or damage to sewers, and that will protect public and private property from damage and flooding.
	E. The CONTRACTOR shall protect water resources wetlands and other natural resources.
	F. In the event of a bypass failure, the CONTRACTOR shall be responsible for all necessary corrective action, as approved by the OWNER, to complete the original assignment.
	G. The CONTRACTOR shall be solely responsible for planning and executing sewer flow control, bypass and diversion pumping operations. The CONTRACTOR shall be entirely liable for damages to private or public property that may result from his operations...
	3.1 CONSTRUCTION
	A. All WORK and testing shall comply with the applicable Federal codes, including Federal Occupational Safety and Health Act of 1970 and the Construction Safety Act of 1969, as amended, and applicable State and local codes and standards; and to the ex...
	B. If during normal rehabilitation work on manholes and sewers, where flow control devices, including flow bypass and diversion pumping, have not been deployed, wastewater flow depth exceeds the workable levels, rehabilitation work shall be immediatel...
	C. During all bypass-pumping or other flow control operations, the CONTRACTOR shall prevent mains, manholes, and all local sewer lines from damage inflicted by any equipment. The CONTRACTOR shall be responsible for all physical damage to mains, manhol...
	D. The CONTRACTOR shall coordinate with the OWNER as necessary to determine and effect optimum working arrangements.
	E. The CONTRACTOR shall immediately cease bypass and/or diversion pumping when so ordered by the OWNER.
	F. The CONTRACTOR shall notify the OWNER 24 hours prior to commencing actual flow bypass and/or diversion pumping operations. The CONTRACTOR flow control proposal shall be agreed to by the OWNER before the CONTRACTOR shall be allowed to commence sewer...
	3.2 FIELD QUALITY CONTROL
	A. During flow bypass and/or diversion pumping, the CONTRACTOR is prohibited from allowing any sewage to be dumped, or spilled in or onto the ground or any area outside of the existing wastewater collection system. In addition, due care and attention ...
	B. When flow bypass and diversion pumping operations are complete, the residual contents of sewage in piping shall be drained into the existing sewer prior to disassembly.
	C. It shall be the responsibility of the CONTRACTOR to schedule and perform his/her work in a manner that does not cause or contribute to incidence of overflows or spills of sewage from the sewer system.
	D. In the event that the CONTRACTOR work activities contribute to overflows or spills the CONTRACTOR shall immediately take appropriate action to contain and stop the overflow, clean up the spillage, disinfect the area affected by the spill, and notif...
	E. CONTRACTOR will indemnify and hold harmless the OWNER for any fines or third-party claims for personal or property damage arising out of a spill or overflow that is fully or partially the responsibility of the CONTRACTOR, including the legal, engin...

	33 26 60 Water Transmission Systems
	1.1 THE SUMMARY
	A. The work covered by this section consists of providing all labor, equipment, materials, and performing all construction required to install the various piping, valves, fittings and accessories for potable water distribution mains as specified and s...
	B. RELATED SECTIONS
	1. Section 01 11 00 -Summary of Work.
	2. Section 01 74 30 -Pressure Pipe Testing and Disinfection.
	3. Section 31 23 33 -Trenching and Backfilling.

	1.2 CONTRACTOR SUBMITTALS
	A. Submittals for the various types of pipe, fittings and restrained joints.
	B. Catalog cuts and shop drawings for all valves and valve boxes.
	C. Record drawings in accordance with specification requirements.
	D. The manufacturer will furnish a sworn affidavit that the pipe, fittings and lining furnished under the Contract comply with all applicable provisions of the ANSI and/or AWWA Standards.
	E. Reports of pressure tests, leakage tests and bacteriological clearance tests in accordance with Section 01 74 30 – Pressure Pipe Testing and Disinfection.
	F. Shop drawing submittals for materials listed as approved in the Water Utilities Department "Manual of Minimum Engineering and Construction Standards" are not required if the Contractor submits a signed "shop specification" form attached hereto.
	1.3 JOB CONDITIONS
	A. The Contractor will submit plans and schedules for approval by the Owner before any shutdown or any interruption in service takes place or any large flows and volumes of water are used for flushing or disinfection.
	B. Design criteria for all pipe and fittings:  150 psi test pressure, ANSI laying condition Type 4, trench width of 2 feet plus the pipe diameter.
	C. Pipe and fittings shall be marked with the diameter, date of manufacture, and the name or trademark of the manufacturer.
	2.1 DUCTILE IRON PIPE (D.I.P.)
	A. Ductile Iron Pipe shall be in accordance with Section 33 95 45 -Ductile Iron Pipe and Fittings
	2.2 POLYVINYLCHLORIDE (PVC)
	A. PVC Pipe shall be in accordance with Section 33 95 50 -Polyvinylchloride (PVC) Pressure Pipe
	2.3 RESTRAINED JOINTS
	A. Provide ductile iron Class 350 restrained joint pipe. Where the drawings do not specify a type of restrained joint, but require a specified length of restraining, ductile iron retainer glands may be used.
	2.4 FITTINGS
	A. All fittings shall be ductile iron, cement lined with a bituminous seal coat, mechanical joint, Class 250 conforming to ANSI A21.10 and AWWA C-104/110/111.
	B. Joints for fittings 24" in diameter and under shall be restrained mechanical joint, except above ground fittings which shall be flanged.
	C. Joints for fittings 16" in diameter and smaller shall be restrained type in accordance with the schedule shown on the Contract Drawings.
	2.5 GATE VALVES
	A. Provide mechanical joint, iron body, resilient seat gate valves conforming to the latest edition of AWWA C-509, for all valves smaller than 12”.
	B. Gate valves smaller than 4" shall conform to federal specifications W W-V-54D, Type 1, Class A, 125 psi steam pressure rating.
	C. Furnish non-rising stem gate valves, with parallel seats, interior parts coated with thermo-setting epoxy, and mechanical joint ends.
	D. Gate valves are to open left (counter-clockwise) with a 2-inch square operating nut. Unless otherwise shown, valves are to be set with their stems vertically above the centerline of the pipe.
	E. Gate valves are to be carefully inspected, opened wide, then tightly closed, and all the nuts and bolts thereon tested for tightness.
	F. Any gate valve that does not operate correctly will be removed and replaced at the Contractor's expense.
	G. Valve operating nuts are to be brought within 30" of finished grade.
	H. Special care shall be taken by the Contractor to prevent joint material, stones, or other substances from becoming lodged in the valve seat.
	I. Gate valves shall be tied to mains with tie rods or anchor tees.
	2.6 BUTTERFLY VALVES
	A. Provide Class 150A mechanical joint butterfly valves conforming to the latest edition of AWWA C-504, suitable for buried service, for all valves 12" and larger (except tapping valves).
	B. Furnish butterfly valves with "O" ring shaft seals and cast iron body and disc.
	C. Butterfly valves shall be tied to mains with tie rods or anchor tees.
	D. Laying length of all classes shall be Table 2, short body.
	E. Actual port diameter shall not be less than one inch (1") smaller than the nominal pipe size to which it is attached.
	F. Valves shall be equipped with adjustable mechanical stop limiting devices in the operator to prevent over travel of the valve disc in the open and closed position. Disc position stops located in the valve body are not acceptable.
	G. Valve bodies shall be constructed of ASTM A126 Class B cast iron and shall have two (2) integrally cast trunnions for shaft bearings.
	H. Valve discs shall operate through a 90-1/4 degree angle from full closed to full open position.
	I. Valve discs shall be alloy cast iron ASTM A436 Type 1, or ASTM A48, or ASTM A126 for valves on lines of nominal pipe sizes of twenty inches (20") and smaller.
	J. Valve discs shall be ASTM A48 cast iron or ASTM A536 ductile iron for valves on lines of nominal pipe sizes of twenty-four inches (24") or larger.
	K. Valve discs shall also be provided with a type 316 stainless steel seating edge for ASTM A48, A126 or A536 cast iron discs, and shall not have any hollow chambers which can entrap water.
	L. Valve shafts shall be type 316 stainless steel. Shaft diameter shall meet minimum requirements established by AWWA Standard C504.
	M. Valve shafts shall be one (1) piece for valves with nominal pipe sizes twenty inches (20") and smaller.
	N. Valve shafts shall be two (2) piece for valves with nominal pipe sizes twenty-four inches (24") and larger.
	O. Valve seats shall have the bond with the valve body tested with a seventy-five pound (75 lb.) pull in accordance with test procedures ASTM D-429 method B for valves with nominal pipe sizes twenty inches (20") and smaller.
	P. For valves twenty-four inches (24") and larger, seats shall be retained in the body by mechanical means without retaining rings, segments, screws or hardware of any kind in the flow streams.
	Q. Valve seats shall be field adjustable around the full circumference of the valve body without interruption for valves with nominal pipe sizes twenty-four inches (24") and larger.
	R. Valve seats shall be replaceable without dismantling the operator, disc or shaft and without removing the valve from the line. The manufacturer shall certify that the valve seat is field replaceable as specified for valves with nominal pipe sizes t...
	S. Valve bearings shall be sleeve type bearings, and shall be 100% nylon or teflon for valves with nominal pipe sizes twenty inches (20") and smaller.
	T. Valve bearings shall be teflon lining with fiberglass backing for valves with nominal pipe sizes twenty-four inches (24") and larger. Valve bearings shall be self lubricating and bearing loads shall not exceed 20% of the compressible strength of th...
	U. Valve shaft seals shall be self compensating split V-type, and shall be adjustable and replaceable without removing the operator and/or the shaft.
	V. Valve shaft seals shall be the same elastomer as specified for the valve seats for the intended service.
	W. Manual operators shall conform to AWWA C504, except where modified or supplemented herein, and shall be of the worm gear or traveling nut type and shall be self-locking to prevent the valve disc from creeping or fluttering when in any intermediate ...
	X. Manual operators shall be totally enclosed and permanently lubricated, and shall have a gear ratio and hand-wheel diameter designed to produce an output torque equivalent to the maximum valve shaft torque required to operate the valve under actual ...
	Y. For buried service, valves shall be totally enclosed, fully gasketed, grease packed and shall be designed to operate indefinitely when submerged under twenty feet (20') of water. Buried service operators shall be provided with a valve extension ste...
	Z. Laying length of all classes shall be Table 2, short body.
	AA. Valves shall be rated at not less than a 150 psi working pressure.
	BB. Valves shall be the manually operated type opening counterclockwise.
	CC. Valves shall be as manufactured by Mueller Lineseal, Keystone, M & H, American/Darling, Pratt, Dezurik BAW, Dresser #1450, Clow, or U.S. Pipe
	2.7 TAPPING SLEEVES AND TAPPING VALVES
	A. Provide ductile iron, mechanical joint tapping sleeves. Factory epoxy coated steel tapping sleeves are permissible on existing SDR-26 and SDR-21 PVC pipe only.
	B. Provide as a tapping valve a mechanical joint, iron body, resilient seat gate valve, conforming to those described in these Specifications.
	C. Pressure test the tapping sleeve and valve at 150 psi for one (1) hour. The Owner and the Engineer (if applicable) must be given not less than 48 hours advance notice of the test and must be present to witness the test.
	D. The pipe coupon will be carefully preserved and turned over to the Owner.
	E. Provide double strap tapping saddles with AWWA threads and ball valve curb stop with operating nut gate valve for 1-1/2" and 2" taps.
	F. Provide double strap tapping saddle with AWWA threads and corporation stop with AWWA inlet threads for taps 1" and smaller.
	G. All taps must be not less than 18" from a fitting or bell.
	H. The tapping line must be smaller than the tapped line, except as approved by the Owner and the Engineer.
	I. A ductile iron tapping sleeve is required for all taps unless the tapping line is less than 1/2 the diameter of the line to be tapped. A steel tapping sleeve is permissible in those cases.
	J. Cut-in tee construction may be required by the Owner depending on the circumstances and sizes involved.
	2.8 VALVE BOXES
	A. Provide cast iron valve boxes with screw type riser sections and a minimum inside shaft diameter of 5-1/4" for all valves 4" and larger installed underground.
	B. Furnish valve box lids with a 1-1/2" deep skirt and the word "water" cast in the top.
	C. Valve boxes are to be adjustable to fit the depth of earth cover over the valve and be designed and installed to prevent the transmission of surface loads directly to the valve or piping. Extensions shall be provided as required to meet grade.
	D. Valve boxes are to be carefully centered over the valve-operating nut so as to permit a valve key to be easily fitted to the operating nut.
	E. Valve box tops are to be set flush with finished grade, with allowance made for the settlement of surrounding backfill or surface. In paved areas, the top of the cover shall be set flush with the finished paving.
	F. Valves lying outside of paved areas shall be provided with an eight inch (8") thick concrete collar surrounding the top of the valve box.
	2.9 AIR RELEASE VALVE
	A. Air release valves shall be of the manual type unless otherwise specified.
	B. Air release valves shall have cast iron bodies and stainless steel floats.
	2.10 SAMPLE POINTS
	A. Install sample taps required to take all necessary water  samples at points designated on the Contract Drawings.
	B. Provide 3/4" type "K" copper tubing or schedule 40 PVC for all in-line sample points.
	C. The Contractor will make arrangements for a certified laboratory to take all water samples required for bacteriological tests.
	D. Water main being tested must remain under line pressure  throughout the test and until such time as regulatory agency approval to place the main in service has been received by the Owner.
	E. Following the receipt of regulatory agency approval, the Contractor will remove all sample point tubing and install a brass plug on all sample point corporation stops.
	2.11 METER BOXES/VAULTS AND YOKES – Not used
	2.12 BACKFLOW PREVENTION DEVICES – Not used.
	2.13 WATER SERVICE LINE.
	A. Polyethylene services shall be PE 3408/3608 CTS DR9 blue or blue striped. Services shall be installed in accordance with the construction details of this manual and shall have corporation stops.
	2.14 TRANSITION COUPLINGS
	A. Heavy duty flexible couplings are acceptable for transition joints with existing facilities only.
	B. Couplings must have stainless steel clamps only and be manufactured by Fernco, or approved equal.
	3.1 MARKING BY MANUFACTURER
	A. Provide pipe with special markings indicating the weight, class of pipe, casting period, manufacturer's mark and the year the pipe was produced.
	3.2 TESTING
	A. All tests are to be made in the presence of the Owner and the Engineer (if applicable), unless waived in writing.
	B. Notify the Owner not less than 48 hours prior to performing a test.
	3.3 INSTALLATION
	A. All work must conform to the latest revision of AWWA C-600.
	B. A pre-construction meeting must be held prior to beginning any work. All necessary permits must be obtained and presented at the pre-construction meeting.
	C.  The Owner and the Engineer (if applicable) must be given not less than 72 hours notice prior to beginning construction.
	D. Avoid causing damage when loading and unloading pipe, fittings, valves and accessories.
	E. Place pipe and fittings along the route of construction with spigots pointing in the direction of flow and situated to cause the least interference with pedestrian and vehicular traffic. Pipe shall be handled by mechanical equipment.
	F. Clean and inspect all pipe to insure that no dirt or foreign material are in the finished line.
	G. Groundwater and trench water are to be kept out of the pipe and the pipe kept closed with a test plug when work is not in progress.
	H. Trenches are to be dewatered and the cost thereof included in the price for installing the water line. All pipes shall be laid in trenches having a dry and stable bottom.
	I. Pipe is to be laid to line and grade with valves and hydrant stems plumb. Minimum cover is 36" for pipes 12" and larger and 30" for pipes 10" and smaller, unless otherwise noted on the plans.
	J. Deflections from a straight line or grade made necessary by field conditions are not to exceed the manufacturer's recommendations. If the specified alignment requires deflection in excess of that recommended by the manufacturer, provide fittings in...
	K. Commence laying of the water line immediately after the excavation is started and keep pipe laying closely behind the trenching.
	L. Excavation may be stopped when, in the opinion of the Engineer, the trench is open too far in advance of the pipe laying operation. Pipe shall be fully supported along its entire length. Backfill shall be free of boulders and debris. Sharp or rocky...
	M. Damaged or unsound pipe or fittings will be removed and replaced by the Contractor at no additional cost to the Owner.
	N. Remove from the pipe all lumps, blister, excess coating material and oil prior to jointing of the pipe.
	O. Water lines are to be thrust blocked or restrained to prevent movement of lines under pressure. Provide thrust blocks, anchor blocks, or restrained joints at all bends, tees, crosses, wyes, plugs and behind all main line taps.
	P. Provide support thrust blocks or restrained joints (megalugs or approved equal) at all main line valves, hydrant valves, tapping valves and tapping sleeves.
	Q. All joints are to be watertight. Leaks or defects will be repaired immediately.
	R. Pipe which has been disturbed after being laid will be taken up, the joints cleaned, and the pipe properly re-laid. Superfluous material inside the pipe must be flushed or removed by means of an approved follower or scraper after joints are made.
	S. Install fittings and pipe joints in strict accordance with the manufacturer's specifications and recommendations.
	T. Place EMS magnetic markers horizontally 12" above all bends and changes in alignment.
	U. Unanticipated conflicts with other underground utilities must be immediately brought to the attention of the Owner and the Engineer (if applicable). Resolution of each conflict must receive prior approval from the Owner and the Engineer.
	V. Any proposed deviations from the Contract Drawings must be approved by the Engineer and the Owner.
	W. Maintain 10' horizontal separation (centerline of pipe to centerline of pipe) from sanitary sewer mains and 5' horizontal separation (outside of pipe to outside of pipe) from drainage pipes. Where 10' separation cannot be maintained between sanitar...
	X. Maintain 18" vertical separation (centerline of pipe to centerline of pipe) between all pipes, if possible. Where 18" separation cannot be maintained between gravity sewers and water mains, a 6" separation may be permitted provided D.I.P. is used.
	Y. Ductile Iron Pipe is required in the following circumstances:
	1. Water mains 16” in diameter or larger.
	2. Water mains smaller than 6”.
	3. Within 10’ of gravity or pressure sewage pipes.
	4. Within 10’ of storm sewers and exfiltration trenches.
	5. Within 15’ of building structures.(near side of concrete footing).
	6. Within 15’ of the top of canal and lake banks.
	7. Crossings under any wastewater, reclaimed water, and storm drainage pipes with no joints within 10' of the crossing.
	8. Crossings over wastewater, reclaimed water, and storm drainage pipes with less than 18" vertical separation with no joints within 10' of each other.
	9. Jack and bores (mechanical joint with MEGALUGS or equal).
	10. Within the right-of-way of major roads as determined by the Owner and as shown on the Contract Drawings.
	11.  Under existing or proposed paved areas, including   bicycle paths, sidewalks and parking areas.

	Z. Water mains shall not be laid in fuel contaminated areas.
	AA. Unnecessary transitions between ductile iron pipe and PVC pipe that are not specified or required by the Contract Drawings are not permitted.
	3.4 MISCELLANEOUS INSTALLATION CONDITIONS
	A. New connections to existing mains are to be made using proper specials and fittings to suit the actual conditions.
	B. Verify all pipe dimensions before ordering special fittings and couplings.
	C. Locate existing in-line fittings and valves prior to starting trench work on a line to be connected to an existing fitting or valve.
	D. Line tie-ins are to be done on a date and at a time approved by the Owner.
	E. All connections to existing mains shall be made under the direct supervision of the Owner. Valves on existing mains shall be operated only by the Owner's personnel.
	F. If service must be cut off to existing customers, the Owner must receive four (4) days prior notice to make necessary notifications. The Contractor may be required to assist the Owner in making notifications.
	G. In the event of cutting off service to existing customers, the Contractor shall be ready to proceed with as much material pre-assembled as possible at the site to minimize the length of service interruption. Such connections may be required to be m...
	H. Local chlorination will be required for all pipe and fittings used to complete connections with potable water.
	3.5 FIELD INSPECTION OF SYSTEM
	A. Furnish and install temporary testing plugs or caps for the water line, all necessary pressure pumps, hose, pipe connections, meters, gauges and other similar equipment for conducting pressure and leakage tests and flushing of the new water lines.
	B. Perform tests between valves and in sections not exceeding 1,500 lineal feet in length. Use potable water from a source approved for use by the Owner.
	C. Mains tested shall either be physically separated from existing potable water lines or isolated from existing lines by a double valve arrangement.
	D. Maintain a water line pressure of at least 150 psi for a period of not less than two (2) hours. All joints, fittings and thrust blocks must be exposed during the pressure test.
	E. The maximum quantity of water that must be supplied into the tested pipe to maintain pressure within 5 psi of the specified test pressure shall not exceed 50% of the applicable AWWA C-600 Standard.
	F. Uncover and repair leaks evident at the surface regardless of the total leakage indicated by the test. Remove all pipe, valves, fittings and other materials found defective under the test at no additional expense to the Owner. Tests will be repeate...
	G. The Contractor is responsible for the ultimate tightness of the water line within the preceding requirements. Necessary modifications to the foregoing procedure are subject to prior approval by the Engineer and the Owner.
	H. Inspections will be scheduled for regular working hours only, except for nights when service interruptions are involved. Inspections will not be scheduled for weekends or holidays.
	I. Inspectors will make routine passes on call to inspect such items as thrust blocks, material on-site and clearances between conflicting lines.
	J. Scheduled inspections are required for jack and bores, pipe slippage through jack and bore casings, main line taps, pressure and leakage tests, flushing of sections of completed mains and any time an existing facility of the Owner is to be connecte...
	3.6 THRUST BLOCKS
	A. Brace all fittings, hydrants, and plugs with concrete thrust blocks of adequate size placed between the fittings and the side of the trench in accordance with the details shown in the Contract Drawings.
	B. Fittings, hydrant bases, and plugs are not to be encased in concrete.
	C. Thrust blocks are to remain uncovered until inspected and approved by the Owner.
	D. At all thrust blocks, visqueen protection of plugs and bolts shall be provided.
	3.7 CONCRETE
	A. Provide ready-mixed concrete for thrust blocks, encasements, and protective slabs having a 28-day compressive strength not less than 2,500 psi.
	3.8 FINAL CONNECTION
	A. No connection of the new water main to an existing water main in service shall be made until all tests, including but not limited to pressure, leakage, and bacteriological clearance tests, have been completed and are approved. Thorough flushing of ...
	3.9 RESTORATION AND CLEAN-UP
	A. All areas disturbed by the Work shall be immediately cleaned and restored in to its original condition or better by the Contractor at no cost to the Owner.
	END OF SECTION


	33 95 45 Ductile Iron Pipe and Fittings
	1.1 THE SUMMARY
	A. The WORK covered by this section and the related sections following consists of providing all labor, equipment, material and supplies and performing all operations required to install ductile iron piping and fittings, complete, with appurtenances f...
	B. Related sections:
	1. Section 01 11 00 – Summary of Work
	2. Section 01 74 30 – Pressure Pipe Testing and Disinfection
	3. Section 31 23 00 – Excavation and Fill
	4. Section 31 23 19 - Dewatering
	5. Section 31 23 33 – Trenching and Backfilling
	6. Section 33 26 60 – Water Transmission Systems

	1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. AWWA C105 Polyethylene Encasement for Ductile-Iron Pipe Systems
	B. AWWA C110 Ductile-Iron and Gray-Iron Fittings, 3-in through 48-in for Water
	C. AWWA C111 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	D. AWWA C115 Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges
	E. AWWA C116 Protective Fusion-Bonded Epoxy Coatings for the Interior and Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings for Water Supply Service.
	F. AWWA C150 Thickness Design of Ductile-Iron Pipe
	G. AWWA C151 Ductile-Iron Pipe, Centrifugally Cast for Water
	H. AWWA C153 Ductile-Iron Compact Fittings. for Water Service
	I. AWWA C600 Installation of Ductile Iron Water Mains and Their Appurtenances
	J. AWWA C606 Grooved and Shouldered Joints
	1.3 CONTRACTOR SUBMITTALS
	A. Furnish Submittals in accordance with Section 01 33 00 – Submittal Procedures and the following supplemental requirements:
	B. Shop Drawings
	1. Certified dimensional drawings of valves, fittings, and appurtenances.
	2. For pipe 24-inches diameter and larger, line layout and marking diagrams which indicate the specific number of each fitting and the location and the direction of each fitting in the completed line. In addition, the line layouts shall include:  the ...

	C. Certifications: Certified affidavit of compliance for pipe and other products or materials furnished under this Section and as specified in the referenced standards and the following supplemental requirements:
	1. Physical and chemical properties.
	2. Hydrostatic test reports.

	D. The CONTRACTOR shall be responsible for performing and paying for sampling and testing as necessary for the certifications.
	E. QUALITY ASSURANCE
	1. Where local building and/or plumbing codes conflict with the use of any material, pipe, or type of fittings, or where the local code is more restrictive or specific than this Specification, the material, pipe or type of fitting producing a better q...
	2. To aid in the proper performance and inspection of the subaqueous work, the Contractor shall furnish the services of competent and registered commercial divers and helpers complete with equipment in such numbers as may be necessary.
	3. The Contractor shall at any time permit the Engineer access to the site and provide all equipment and necessary assistance for making subaqueous inspections, including the services of a diver to accompany and assist the Engineer on such inspections.
	4. Diving equipment and procedures shall conform with the Bureau of Ship's Diving Manuals NAVSHIPS 0994-001-9010 Occupational Safety and Health Act (OSHA) and all regulations pertaining to underwater construction.
	5. The Contractor shall provide or make arrangements for air re-filling facilities and other auxiliary equipment and shall arrange for any emergency facilities needed.
	6. Tests: Except as modified herein, materials used in the manufacture of the pipe shall be tested in accordance with the requirements of the referenced standards as applicable.
	7. The CONTRACTOR shall perform said material tests as part of the WORK.  The ENGINEER shall have the right to witness testing conducted by the CONTRACTOR; provided, that the CONTRACTOR's schedule is not delayed for the convenience of the ENGINEER.
	8. In addition to those tests specifically required, the ENGINEER may request additional samples of any material including lining and coating samples for testing by the OWNER.  The additional samples shall be furnished as a part of the WORK.
	9. Inspection: Pipe shall be subject to inspection at the place of manufacture in accordance with the provisions of the referenced standards, as supplemented by the requirements herein.  The CONTRACTOR shall notify the ENGINEER in writing of the manuf...
	10. During the manufacture of the pipe, the ENGINEER shall be given access to areas where manufacturing is in process and shall be permitted to make inspections necessary to confirm compliance with the Specifications.
	11. Three certified records of the tests made by the manufacturer or by a reliable commercial laboratory shall be submitted with each shipment of pipe of any type used for force mains.

	1.4 WORK INCLUDED
	A. In general, the Work under this Section shall include but is not limited to furnishing and installing the following:
	1. Raw Water Transmission Main:
	a. Flanged ductile iron pipe and fittings with an interior cement mortar lining for use on aerial crossings.
	b. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining for use on subaqueous crossings.
	c. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining for use on road crossings.
	d. Ductile iron push-on pipe with an interior cement mortar lining.
	e. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining.
	2. Potable Water Transmission and distribution Main:
	a. Flanged ductile iron pipe and fittings with an interior cement mortar lining for use on aerial crossings.
	b. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining for use on subaqueous crossings.
	c. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining for use on road crossings.
	d. Ductile iron push-on pipe with an interior cement mortar lining.
	e. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining.
	3. Domestic Wastewater Force Main:
	a. Flanged ductile iron pipe and fittings with an interior ceramic epoxy coating for use on aerial crossings.
	b. Ductile iron restrained mechanical joint pipe and fittings with an interior ceramic epoxy coating for use on subaqueous crossings.
	c. Ductile iron restrained mechanical joint pipe and fittings with an interior ceramic epoxy coating for use on road crossings.
	d. Ductile iron push-on pipe with an interior ceramic epoxy coating.
	e. Ductile iron restrained mechanical joint pipe and fittings with an interior ceramic epoxy coating.
	4. Membrane Concentrate Force Main:  (Not used.)

	B. The Work shall also include the furnishing of all labor, materials, equipment including buoys, sounding equipment, lights, transportation, and performing all operations necessary for the proper construction of the project in accordance with these S...
	C. Where the term "subaqueous work" is used herein or where "subaqueous" is referred to, this shall be understood to mean work under water using equipment and methods that are accepted practice for such work.
	D. Where the term "aerial crossing" is used herein, this shall be understood to mean work over water using equipment and methods that are accepted practice for such work.
	E. Where the term “road crossing” is used herein, this shall be understood to mean work under or across an existing paved roadway or thoroughfare using equipment and methods that are accepted practice for such work.
	2.1 GENERAL EQUIPMENT REQUIREMENTS
	A. Lined and polyethylene-wrapped ductile iron pipe shall conform to AWWA C151 and C105, subject to the supplemental requirements in this Section.  The pipe shall be of the diameter and class indicated, shall be provided complete with rubber gaskets, ...
	B. Markings:  The CONTRACTOR shall legibly mark specials 24-inches diameter and larger in accordance with the laying schedule and marking diagram.  Each fitting shall be marked at each end with top field centerline.
	C. Handling and Storage:  The pipe shall be handled as a minimum at the 1/3 points by use of wide slings, padded cradles, or other devices designed and constructed to prevent damage to the pipe coating/exterior.  The use of chains, hooks, or other equ...
	D. Laying Lengths:  Nominal pipe laying lengths shall be 20-feet.
	E. Finish:  The pipe shall have smooth dense interior surfaces and shall be free from fractures, excessive interior surface crazing, and roughness.
	F. Closures and Correction Pieces:  Closures and correction pieces shall be provided as required so that closures may be made due to different headings in the pipe laying operation and so that correction may be made to adjust the pipe laying to confor...
	2.2 MATERIALS
	A. Ductile Iron Pipe:
	1. Ductile Iron Pipe shall be centrifugally cast in metal or sand lined molds conforming to ANSI/AWWA C151 A21.51, latest revision. Minimum pressure class as per ANSI/AWWA C150/A21.50, shall be as follows:
	a. All ductile iron pressure pipe shall be manufactured to withstand an additional 100 psi surge allowance over and above the rated water working pressure specified herein.
	b. All piping shall be factory pressure tested, including end connections and weld-on outlets.
	2. Minimum Special Thickness Class 53 is required for all flanged pipe.
	3. All ductile iron pipe and fittings installed for potable water transmission mains and/or raw water transmission main shall be furnished with an interior cement mortar lining per AWWA C-104 A21.50.  All flanges shall be made of ductile iron.  Flange...
	4. All ductile iron pipe and fittings installed for domestic wastewater force mains shall be furnished with an interior ceramic epoxy coating.
	5. Types of Joints:
	a. Push-On Joint - ANSI/AWWA C111 A21.11.
	b. Flanged Joint - ANSI/AWWA C110 A21.10 or C115 A21.15.
	c. Restrained Mechanical Joints - ANSI/AWWA Standard C111/A21.11 using T-head bolts, coupling nuts and threaded studs.

	Rated Working Plus Surge Pressure (psi)
	Rated Working Pressure (psi)
	Pipe Size
	500
	350
	3” and 4”
	500
	350
	6” to 18”
	450
	300
	20”
	400
	250
	24”
	350
	200
	≥30”
	B. Polyethylene Encasement Material:
	1. Ductile Iron Pipe furnished and installed under this Contract shall be polyethylene encased in the areas shown on the Contract Drawings and in the field as directed by the Engineer. The Contractor shall supply all encasement materials.
	2. The material shall be extruded tube form, flat sheets of high quality virgin polyethylene, 8 mils thick, pigmented with 2.0% to 2.5% of well dispersed carbon black with stabilizers. Minimum tensile strength will be 500 volts per mil thickness.
	3. A plastic adhesive tape approximately two inches wide will be used to close seams and overlaps. The tape must bond securely under water to polyethylene and metal surfaces. Approved types are Polyken No. 900 Polyethylene, Scotchrap No. 50 Polyvinyl,...

	2.3 FITTINGS
	A. Ductile Iron Fittings shall be as shown on the Contract Drawings and shall conform to the following:
	1. Mechanical Joint and Flanged Fittings - ANSI/AWWA C110 A21.10, AWWA C-153, and ANSI/AWWA C111 A21.11.
	2. Ductile Iron Fittings shall be centrifugally cast in metal or sand lined molds and conform to ANSI/AWWA C151 A21.51, latest revision. Minimum pressure rating shall be as follows:
	All ductile iron fittings shall be manufactured to withstand an additional 100 psi surge allowance over and above the rated water working pressure specified herein.

	B. Welded-on outlets may be used in place of reducing tees and reducing crosses, if the nominal outlet diameter is not more than 2 DIP sizes less than the nominal pipe diameter.  If welded-on outlets are used, show and note on the line laying drawings...
	2.4 RESTRAINED JOINTS
	A. Mechanical joint restraint shall be incorporated in the design of the follower gland and shall include a restraining mechanism which, when actuated, imparts multiple wedging action against the pipe, increasing its resistance as the pressure increases.
	B. Lengths of pipe restraint specified on the drawings are approximations only. Actual lengths of restrained joint pipe required for installation shall be based on the calculation specified herein. The Contractor and the pipe manufacturer shall coordi...
	C. Flexibility of the joint shall be maintained after burial. Glands shall be manufactured of ductile iron conforming to ASTM A 536-80.
	D. Restraining devices shall be of ductile iron heat treated to a minimum hardness of 370 BHN. Dimensions of the gland shall be such that it can be used with the standardized mechanical joint bell and tee-head bolts conforming to ANSI/AWWA A21.11 and ...
	E. Twist-off nuts shall be used to insure proper actuating of the restraining devices.
	F. The mechanical joint restraint device shall have a water working pressure of at least 250 psi with a minimum safety factor of 2:1.
	2.5 CERAMIC EPOXY COATING
	A. The interior of all domestic wastewater force main ductile iron pipe and fittings shall be furnished with a factory applied ceramic epoxy coating.
	B. Condition of the Pipe Prior to Surface Preparation:
	1. All pipe and fittings shall be delivered to the application facility without asphalt, cement mortar lining, or any other coating or lining on the interior surface.

	C. Coating Material:
	1. The material shall be an amine cured novalac epoxy containing at least 20% by volume of ceramic quartz pigment.
	2. Coating shall be “Protecto 401 Ceramic Epoxy”, “Linerguard 100”, or PERMITE 9043 type 2”, no equal.

	D. Coating Application:
	1. Coating shall be applied by a competent firm with a successful history of applying coatings to the interior of pipe and fittings.
	2. Prior to abrasive blasting, the entire area to receive the protective compound shall be inspected for oil, grease, etc. Any areas where oil, grease, or any substance which can be removed by solvent is present shall be solvent cleaned using the guid...
	3. After the surface has been solvent cleaned, all areas to receive the protective compounds shall be abrasive blasted using compressed air nozzles with sand or grit abrasive media. The entire surface to be lined shall be struck with the blast media s...
	4. Only slight stains and tightly adhering annealing oxide may be left on the surface. Any area where rust reappears before lining must be re-blasted.
	5. Within eight hours after completion of surface preparation, the interior of the pipe and fittings shall receive 40 mils nominal dry film thickness of Protecto 401. No coating shall take place when the substrate or ambient temperature is below 40o F...
	6. If flange pipe or fittings are included in the project the coating shall not be applied on the face of the flange.
	7. The gasket area and spigot end up to six inches back from the end of the spigot end must be coated with 6 mils nominal, 10 mils maximum Protecto Joint Compound. The joint compound shall be applied by brush to ensure coverage. Care shall be taken to...
	8. The number of coats applied to achieve 40 mils nominal DFT shall be as recommended by the coating manufacturer. In no case shall the material be applied above the DFT per coat recommended by the coating manufacturer in printed literature. The maxim...
	9. Procedures for sealing cut ends and repairing field damaged areas of interior coated pipe and fittings shall be in accordance with the coating manufacturers procedures and recommendations.
	10. Protecto Joint Compound shall be used for touch-up or repair in accordance with the coating manufacturer’s recommendations.

	E. Inspection and Certification:
	1. Coating shall be checked for thickness using a magnetic film thickness gauge. The thickness testing shall be done using the method outlined in SSPC-PA-2 Film Thickness Rating.
	2. The interior coating of all pipe and fittings shall be tested for pinholes with a non-destructive 2,500 volt test. Any defects found shall be repaired prior to shipment.
	3. Each pipe joint and fitting shall be marked with the date of application of the coating system along with its numerical sequence of application on that date and records maintained by the applicator of his work.
	4. The pipe or fitting manufacturer shall supply a certification attesting to the fact that the applicator met the requirements of this specification, and that the material used was as specified.

	F. Handling:
	1. Interior coated pipe and fittings shall be handled only from the outside. No forks, chains, straps or hooks shall be placed inside the pipe and fittings for lifting, positioning, or laying.

	2.6 POLYETHYLENE LINING
	Not Used.
	2.7 MANUFACTURERS
	A. Refer to the Palm Beach County Water Utilities Department Engineering Services Division – Approved Materials and Equipment List (Latest Version)
	3.1 GENERAL
	A. Pipe must be delivered to the job site by means which will adequately support it, and not subject it to undue stresses. Pipe shall be unloaded carefully and strung or stored as close to the final point of placement as practical.
	B. Utmost care shall be exercised in loading and placing of all pipe, fittings, valves, etc., in order to avoid shock and/or damage. Lifting shall be by hoist or skids when hand lifting is not feasible. Dropping will not be permitted. Pipe handled on ...
	C. Any pipe, special casting, or other appurtenances broken or damaged after delivery to the site shall be replaced by the Contractor at its own expense. All pipes and special castings shall be carefully examined for defects, and no pipe or special ca...
	3.2 PREPARATION
	A. The layout of some of the piping systems shown on the Contract Drawings is diagrammatic, but shall be followed as closely as the work will permit.
	B. Clean off scale and dirt both inside and outside before assembly. Remove welding slag or other foreign material from piping.
	C. Before running lines, the Contractor shall carefully verify the location, depth, type of joint needed, and size of pipe to which connection is proposed. The Contractor shall then assure itself that the lines can be run as contemplated without inter...
	D. All lengths of pipe shall be dimensioned accurately to measurements established at the site, and shall be worked into place without springing or forcing. Cut sections of pipe shall be reamed to remove all burrs.
	E. The Contractor shall cut all pipe and drill all holes that may be necessary, whenever and wherever so required. This work shall be done in a thorough and workmanlike manner.
	F. All field-cut or drilled pipe shall be hermetically sealed along the cut edge and for a distance of six inches inside and outside of the pipe with at least 15 mils of coal tar epoxy such as Koppers Bitumastic 300M or equal applied in no less than t...
	G. Changes in direction, unless otherwise noted on the Contract Drawings or approved by the Engineer, shall be made with restrained mechanical joint fittings. The bending of pipe is strictly prohibited.
	H. Any transition from one pipe size to another shall be made with a reducing fitting. Reducing bushings are prohibited except where specifically called for on the Contract Drawings.
	I. Deflection of piping at joints is permitted. The maximum allowable deflection shall be 50% of the maximum allowable deflection recommended by the pipe manufacturer.
	3.3 INSTALLATION OF PIPING
	A. Lines, Grades, Stakes and Templates:
	1. The Contractor shall, at its own expense, furnish all stakes, templates, patterns, platforms, and labor required in the layout of any part of the Work.
	2. The line and grade of all piping, as well as the location of all appurtenances, will be as shown on the Contract Drawings, or as directed by the Engineer.
	3. The Contractor shall give the Engineer a minimum of 48 hours notice for any engineering or inspection necessary to continue or complete the Work.
	4. The Contractor shall establish all limit marks and bench marks reasonably necessary for the execution of the Work. The locations of all such marks so established shall be indicated and identified on the project record drawings as maintained by the ...

	B. Excavation:
	1. The Contractor shall perform all excavation required for the installation of all parts of the project. All excavation shall be in strict accordance with the requirements of Section 31 23 00.
	2. The excavation of the trench shall not advance more than 100 feet ahead of the completed pipe work except where in the opinion of the Engineer it is necessary to drain wet ground, or for other reasons as approved by the Engineer.
	3. All excavations shall be made by open cut except as shown on the Contract Drawings. The sides of the trench shall be kept as nearly vertical as possible, especially from the trench floor to a level of one foot above the top of the pipe. Trench bott...
	4. The bottom of trenches shall be accurately graded to provide uniform bearing and support for each section of pipe on undisturbed soil at every point along its entire length, except for portions of the pipe sections where it is necessary to excavate...
	5. Excavation carried beyond or below grades specified by the Engineer shall be backfilled at the Contractor's expense with earth, sand, or gravel as directed by the Engineer, and shall be thoroughly tamped.
	6. The materials excavated shall be deposited on the sides of the trenches and beyond the reach of slides, with the banks trimmed up so as little inconvenience as possible is made to public travel or occupants of adjoining property.
	7. Sidewalks, roads, streets, and pavements shall not be obstructed by excavated materials, except as authorized by the Engineer. In this case, adequate temporary provisions will be made for a satisfactory temporary passage of pedestrians and vehicles.
	8. Adequate bridging and planked crossings must be provided and maintained across all open trenches for pedestrians and vehicles. Barriers, lights, flares and any other necessary warning devices shall be provided and maintained by the Contractor at tr...
	9. In case it is necessary to place excavated material adjacent to buildings, the Contractor shall erect barriers to keep the earth at least four feet from the front of such buildings. In case earth is deposited on grass plots, the Contractor shall re...
	10. The Contractor shall, without additional expense, provide suitable temporary channels for any water that may flow along or across the site of the Work.
	11. Where the bottom of the trench is found to consist of material which is unstable to such a degree that, in the opinion of the Engineer, it cannot be removed and shaped to adequately support the pipe, the trench bottom shall be stabilized by the Co...
	12. The Contractor shall excavate the trench for subaqueous crossings to the elevations and typical sections shown on the Contract Drawings:
	a. Trench bottoms shall be excavated to the bottom grade at which the pipe is to be laid, plus over dig as necessary. Excavation in water shall be made from equipment by use of approved methods. The trench will remain open until the pipe can be proper...
	b. Excavated material shall be stored in such a manner as not to interfere with the progress of the Work. Excavated material may be used to refill the trench, subject to the requirements outlined herein.
	c. Excess materials shall be spread over the top of the trench to bring areas to final finished grade. If additional material is required, the Contractor will furnish acceptable material from other sources.
	d. All unsuitable material will be stock-piled and disposed of by the Contractor in a manner meeting the approval of the Engineer.
	e. The Contractor shall anticipate that the work will be performed under the vigilance and periodic inspection of the Lake Worth Drainage District (LWDD), the Palm Beach County Public Health Unit (PBCPHU), the Palm Beach County Department of Engineeri...
	f. Upon completion of the Work, all trenches shall have been backfilled to a level equal to the original contour of the site before the start of construction and at least three feet above the top of the new pipeline. Backfilling shall be accomplished ...

	C. Pipe Clearances in Rock:
	1. Ledge rock, boulders and large stones shall be removed to provide a clearance of at least six inches below and on each side of all pipe, valves and fittings. Before the pipe is laid, all irregularities of the rock are to be filled with earth or san...
	2. The specified minimum clearances are the minimum clear distances which will be permitted between any part of the pipe and appurtenances being laid and any part, projection, or point of such rock, boulder or stone.

	D. Blasting:
	1. Blasting for rock excavation will not be permitted.

	E. Bracing and Shoring:
	1. The Contractor shall do all bracing, sheeting and shoring necessary to perform and protect all excavations as required for safety and as otherwise directed by the Engineer.

	F. Dewatering:
	1. The Contractor shall at all times during construction of the Work, provide and maintain ample means and devices with which to promptly and efficiently remove and properly dispose of all water entering trenches and excavations and keep said excavati...
	2. No pipe joints shall be made in water, nor shall water be allowed to rise over masonry or mortar until the concrete or mortar has set for at least 24 hours. Dewatering operations shall be in strict accordance with the requirements of Section 31 23 19.

	G. Bedding and Base Fill:
	1. After pipe joints have been inspected and given preliminary approval, and sufficient time has elapsed for setting of joints, backfilling shall be performed by hand, together with tamping, until fill has progressed to an elevation at least one foot ...
	2. During this initial stage of backfilling, approved granular materials or loose soil free from lumps, organic materials or stones shall be deposited in layers six inches thick and compacted by hand, or with manually operated machine tampers actuated...
	3. It is the intention of these Specifications to lay the subaqueous crossing pipe on a sand or crushed gravel foundation. Should rock be encountered above the trench bottom it shall be excavated to a depth of twelve inches under the pipe to allow for...
	4. In no case shall the gradient or alignment of any aerial, subaqueous, or road crossing be changed from that indicated on the Contract Drawings without the permission of the Engineer.

	H. Backfilling:
	1. The Contractor shall perform all backfilling that may be required for the installation of any and all parts of the Project. Backfilling shall be performed in accordance with Section 31 23 33.
	2. After the pipe is laid as specified herein, the trench shall be backfilled with selected fine materials from the excavation or borrow.

	I. Clean-Up:
	1. The Contractor shall clean up and legally dispose of all trash, wood forms and other        debris and restore the job site to a condition acceptable to the Owner.
	2. Excess excavated material within the FDOT right-of-ways shall be hauled to a located designated by the Engineer, within 20 miles.  The Contractor shall include in the cost of the pipe installation removal and disposal of all excess excavated material.
	3. Pipe laying operations shall not be permitted to extend excessive distances ahead of clean-up. Unless otherwise directed by the Engineer, clean-up activities shall not lag behind pipe installation by more than 500 feet.

	J. Tees, Crosses, Bends, Plugs, Caps, Blind Flanges, Etc.:
	1. Standard plugs shall be inserted into the bells of all dead end pipes, tees or crosses; spigot ends shall be capped; flanged ends shall have suitable blind flanges.
	2. All tees, crosses, bends, plugs, and other fittings shall be mechanically restrained in accordance with the pipe manufacturers design manual for restrained joints.
	3. In addition to full mechanical restraint, concrete reaction or thrust blocks may be used for supplemental restraint at all tees, crosses, plugs, caps, and at bends deflecting 11-1/4 degrees or more.
	4. Concrete reaction or thrust blocks shall have a 28-day compressive strength of not less than 2,500 psi. The concrete mix shall consist of one part cement, two parts sand and five parts stone or gravel, by weight.
	5. Concrete reaction or thrust blocks are to be poured between undisturbed solid ground and the fitting. The concrete will be so placed that pipe joints and fitting joints will be accessible for repair.

	K. Temporary Plugging:
	1. Piping shall be temporarily plugged at the end of each day's work. Plugging shall be adequate to prevent the entry of animals into the pipe or the entrance or insertion of deleterious materials. Plugs installed for pressure testing shall be fully s...
	2. Where plugging is required because of contract division or phasing for later connection, the ends of such lines shall be equipped with a permanent type plug or blind flange. Installation or removal of such plugging shall be considered incidental to...

	L. Flanged Joints:
	1. Care shall be taken in bolting flanged joints that there is no restraint on the opposite end of the that would prevent pressure from being evenly and uniformly applied on the gasket.
	2. Bolts shall be gradually tightened, each in turn, at a uniform rate of gasket compression around the entire flange.

	M. Pipe Laying in Cinders:
	1. Where pipe must be laid through cinder fill, garbage dumps, slag piles, or where harmful corrosive conditions exist in the soil, notify the Engineer immediately.
	2. At the Engineer's direction, encase the pipe in accordance with subsection 2.1.C of these specifications and backfill with sand, limestone, or shell material.

	N. Subaqueous Crossing:
	1. Subaqueous piping shall be placed by suitable means to the line and grade shown on the profile. The actual work of laying the pipe shall be accomplished by experienced personnel well qualified in this type of work.
	2. Sand bags may be used to support the pipe in the ditch but no pipe shall be laid on blocks. Before backfilling, the barrel of the pipe shall be firmly supported along its entire length by the sand or crushed bedding.
	3. The Engineer shall approve each section of pipe installed prior to and after placing backfill. Such approval shall not relieve the Contractor of the responsibility of re-excavating for and repairing any leaks discovered when the hydrostatic pressur...
	4. Precautions shall be taken during installation to prevent silt and other foreign matter from entering the pipeline. Sheet piling may be required where the trench is in muck.
	5. Before assembling the pipe all lumps, blisters and excess coal tar coating shall be removed from the mating ends of each pipe, and both bell and spigot ends shall be wire-brushed and wiped clean and dry.
	6. The method of assembly of the locked joint type of fittings and the ball type joints shall be in accordance with these Specifications and the Manufacturer's recommendations and standards.
	7. Where required, the Contractor shall use a non-toxic type lubricant for assembly of rubber gasket joints in accordance with the manufacturer's recommendations.

	O. Turbidity Control:
	1. The Contractor shall take adequate precautions to minimize siltation and bank erosion in waterways.
	2. The Contractor must control turbidity on subaqueous and aerial crossing work so that it does not exceed established background turbidity by more than 50 Jackson Turbidity Units (JTU's) at a distance greater than 100 feet from the point of work.
	3. This shall be done by the use of four turbidity screens suspended by floats or other methods approved by the Engineer. The turbidity screens shall be spaced twenty-five feet apart, with two screens on each side of the crossing.

	P. Conformity with Permits and Regulations:
	1. The subaqueous and aerial construction is licensed under formal permits issued by the Lake Worth Drainage District and the State of Florida Department of Environmental Regulation. Permits shall be obtained by the Owner with copies provided to the C...
	2. The Contractor shall comply with all regulations, conditions and other requirements promulgated under these permits or by other governmental agencies having jurisdiction.

	Q. Crossing Signs:
	1. The Contractor shall install a sign at each location where the pipeline crosses the shoreline.
	2. The sign shall be 3/32 inches thick aluminum and shall conform to Sections 700-1 through 700-7 of the F.D.O.T. Specifications, latest revision. The signs shall be painted with baked enamel.
	3. All sign dimensions and design shall be in accordance with the U.S. Department of Transportation, Federal Highway Administration Manual of Uniform Traffic Control Devices and as specified on the Contract Drawings.
	4. All sign installations shall conform to the F.D.O.T. Specifications, Section 700-8 and 700-9, and as approved by the Engineer.

	R. Restrained Joints:
	1. Restrained joints shall be provided as shown on the Contract Drawings.
	2. Restrained joint fittings shall be constructed using a PBCWUD approved field installed joint restraint system capable of holding against line pressures up to the rated water working pressure as specified below (with a 2:1 safety factor):
	3. The minimum number of restrained joints required for resisting forces at fittings and changes in direction of pipe is shown on the Contract plans.  The pipe manufacturer will verify that the length of restraint indicated on the plans is adequate. T...

	3.4 PIPELINE TESTING
	A. All pipe shall be hydrostatically tested in accordance with Section 01 74 30.
	B. Before testing, all parts of the pipeline must be backfilled and braced sufficiently to prevent movement under pressure. If concrete thrust blocks are used, ample curing time must be provided prior to pressure testing to allow time for concrete to ...
	C. All sections of lines must be thoroughly flushed and filled with clean water obtained from an approved source. Air shall be vented from all high points in the pipeline before conducting pressure and leakage tests. Prior to beginning testing, the te...
	D. All pipelines shall be disinfected and bacteriologically cleared to potable water main standards of the Palm Beach County Public Health Unit (PBCPHU) and the State of Florida Department of Environmental Protection (FDEP).
	3.5 PIPELINE CLEANING
	A. The entire length of pipeline shall be cleaned and flushed using the progressive poly pig method in accordance with Section 02661.
	B. Potable water supplied by the Owner shall be used for flushing the pipeline.
	3.6 DISINFECTION
	A. Disinfection of the pipeline shall be accomplished after successful pressure testing in accordance with Section 01 74 30 and cleaning in accordance with Section 01 74 40.
	B. The disinfecting agent shall be liquid chlorine or sodium hypochlorite solution. Dry hypochlorite, similar or equal to “HTH” may also be used.
	C. The piping shall be disinfected by the introduction of a disinfecting agent into potable water being pumped into the system, in such a manner that the entire system is filled with water containing a minimum chlorine concentration of 50 PPM througho...
	D. The disinfected water will be allowed to remain in the pipeline for a minimum contact period of eight hours before the system is flushed. After the disinfecting agent has been permitted to remain for the specified contact period, the pipeline and v...
	E. After the system has been disinfected and flushed as specified herein, samples of water will be taken from the sample points specified on the Contract Drawings, collected in suitable sterilized containers, and forwarded to an independent testing la...
	F. If the analyzed samples show the presence of coliform bacteria, the disinfection procedure will be repeated by the Contractor until tests indicate the absence of coliforms.
	G. Two consecutive daily samples shall be satisfactorily tested before the system is placed into service. The Contractor is responsible for collection of samples and paying for tests.
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	1.1 THE SUMMARY
	A. Provide polyvinyl chloride (PVC) pressure pipe, complete in place, as indicated in accordance with the Contract Documents.
	1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. Section 01 11 00 – Summary of Work.
	B. Section 01 74 30 – Pressure Pipeline Testing and Disinfection.
	C. Section 31 23 33 – Trenching and Backfilling.
	D. Commercial Standards
	AWWA C104/A21.5 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
	AWWA C110/A21.10 Ductile-Iron and Gray-Iron Fittings 3-in Through 48-in for Water and Other Liquids
	AWWA C111/A21.11 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	AWWA C600 Installation of Ductile-Iron Water Mains and Appurtenances
	AWWA C900 Polyvinyl Chloride (PVC) Pressure Pipe 4-in Through 12-in for Water Distribution
	ASTM D 2584  Test Method for Ignition Loss of Cured Reinforced Resins
	PPI Technical Report TR 3/4 Policies and Procedures for Developing Recommended Hydrostatic Design Stresses for Thermoplastic Pipe Materials
	AWWA Manual M23 PVC Pipe - Design and Installation
	1.3 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with the submittal specification requirements.
	B. Shop Drawings
	1. Submit drawings of pipe, fittings, and appurtenances.
	2. Submit design calculations in order to demonstrate compliance of pipe and fittings with the requirements of this Section.
	3. Furnish manufacturer's literature for metallic locating tape.
	C. Certifications
	1. Furnish a certified affidavit of compliance for pipe and other products or materials under this Section and the following supplemental requirements:
	a. hydrostatic proof test reports;
	b. sustained pressure test reports; and,
	c. burst strength test reports.
	D. Perform and pay for sampling and testing as necessary for the certifications.
	E. Shop drawing submittals for materials listed as approved in the Water Utilities Department Manual of Minimum Engineering and Construction Standards are not required if the Contractor submits a signed shop specification form attached hereto
	1.4 QUALITY ASSURANCE
	A. Inspection
	1. Pipe shall be subject to inspection at the place of manufacture.
	2. Notify the ENGINEER in writing of the manufacturing starting date, not less than 14 Days prior to the start of any phase of the pipe manufacture.
	3. During the manufacture of the pipe, give the ENGINEER access to areas where manufacturing is in process, and permit the ENGINEER to make inspections as necessary to confirm compliance with the indicated requirements.
	B. Testing
	1. Test the materials used in the manufacture of the pipe in accordance with the requirements of this Section and the referenced standards, as applicable.
	2. The ENGINEER shall have the right to witness testing, provided that the CONTRACTOR'S schedule is not delayed for the convenience of the ENGINEER.
	3. Additional Samples
	a. In addition to those tests specifically required, the ENGINEER may request additional samples of any material for testing by the OWNER.
	b. Furnish the additional samples as a part of the WORK.
	2.1 GENERAL
	A. Provide PVC pressure pipe (4-inch through 12-inch) conforming to the applicable requirements of AWWA C900, and the requirements indicated in this Section.
	2.2 PIPE DESIGN CRITERIA
	A. General
	1. All domestic wastewater force main 12-inch diameter and smaller shall be constructed of polyvinylchloride (PVC) C900 SDR 18 conforming to the requirements of this section.

	B. Determination of External Loads
	1. Compute the dead (earth) loads using the following 2 equations for trench or embankment conditions, as applicable:
	a. Trench Condition:
	Wd = HwBc
	Where:  Wd = earth load in pounds per linear foot
	H = height of soil cover, feet
	w = 130 lb/cu ft
	Bc = outside diameter of pipe, feet
	b. Positive Projecting Embankment Condition:
	Wc = CcwBc2
	Where:  Wc = Earth load in pounds per linear foot
	Cc = Calculation coefficient (based on rsdP of 0.75)
	Ku = 0.19
	w = 130 lb/ft3
	Bc = Outside diameter of pipe, feet
	C. Truck Live Loads
	1. Determine the truck live loads using the method recommended by AASHTO in "Standard Specifications for Highway Bridges."
	2. For depths of cover less than 10 feet, add HS-20 live loads to the earth loads in order to determine the total load.
	3. For depths of cover 3 feet or less, include HS-20 live load plus impact.
	D. Deflection Control
	1. The deflection of the pipe after installation, as determined from the Modified Iowa Formula outlined in AWWA M23, shall not exceed 0.03 times the outside diameter.
	2. If the calculated deflection exceeds 0.03 times the outside diameter, increase the pipe class or improve the quality of the pipe zone backfill in order to achieve a higher modulus of soil reaction, E'.
	3. For purposes of calculation, values of E' shall be 1100 psi at 90 percent Standard Proctor; 1500 psi at 95 percent Standard Proctor; and 2500 psi at 100 percent Standard Proctor, and the deflection lag factor shall be 1.5.
	2.3 PIPE
	A. Provide pipe of the indicated diameter and pressure class, complete with rubber gaskets.
	B. Provide specials and fittings as indicated.
	C. The dimensions and pressure classes for Dimension Ratios for large PVC pressure pipe with Cast-Iron Pipe Equivalent O.D.s shall conform to the requirements of AWWA C900.
	D. Additives and Fillers
	1. Unless otherwise allowed in alternate qualification procedures of PPI-TR3, compounds which have a Hydrostatic Design Basis (HDB) of 4000 psi at 73.4 degrees F and for water shall not contain additives and fillers that exceed the recommended values ...
	2. If requested by the ENGINEER, determine the additive and filler content using the pyrolysis method as specified in ASTM D 2584.
	E. Joints
	1. Joints for the buried PVC pipe shall be either an integral bell manufactured on the pipe or a separate coupling both employing a rubber ring joint.
	2. Provide the bell and coupling of the same thickness as of the pipe barrel, or greater thickness.
	3. Provide the sealing ring groove in the coupling of the same design as the groove in cast iron fittings and valves available from local water works supply distributors.
	4. Where indicated, provide ductile iron restrained joint pipe.
	5. No restrained joint PVC pipe will be accepted.
	F. Joint Deflection
	1. Deflection at the joint shall not exceed 1.5 degrees or the maximum deflection recommended by the manufacturer.
	2. No deflection of the joint will be accepted for joints that are over-belled or not belled to the stop mark.
	2.4 FITTINGS
	A. Provide ductile iron fittings conforming to the requirements of AWWA C110, Class 250.
	B. PVC pipe fittings shall be mechanical joint.
	C. Line and coat fittings in accordance with the requirements of Section 09 96 00 – Protective Coatings.
	D. Clearly label each fitting in order to identify its size and pressure class.
	2.5 Adapters
	A. Where it is necessary to joint pipe of different types, the necessary adapters shall be utilized. Adapters shall have ends conforming to the above specifications for the appropriate type of joint to receive the adjoining pipe.
	B. Adapters joining two classes of pipe may be of the lighter class provided that the annular space in bell and spigot type joints will be sufficient for proper jointing.
	C. The joining of PVC to ductile iron pipe shall be accomplished with flexible compression couplings. Such couplings shall meet the requirements of ASTM C 425.
	D. Refer to the attached “Shop Specifications” for a listing of adapters approved for use on this project.
	2.6 Tapping Sleeves and Tapping Valves
	A. Provide ductile iron, mechanical joint tapping sleeves. Factory epoxy coated steel tapping sleeves are permissible on existing SDR-26 and SDR-21 PVC pipe only.
	B. Provide as a tapping valve a mechanical joint, iron body, resilient seat gate valve, conforming to those described in these Specifications.
	C. Pressure test the tapping sleeve and valve at 150 psi for one hour. The OWNER and the ENGINEER must be given no less than 48 hours advance notice of the test and must be present to witness the test. The pipe coupon will be carefully preserved and t...
	D. Provide double strap tapping saddles with AWWA threads and ball valve curb stop with operating nut gate valve for 1.5-inch and 2-inch taps. Provide double strap tapping saddle with AWWA threads and corporation stop with AWWA inlet threads for taps ...
	E. All taps must be not less than 24-inches from a fitting or bell. The tapping line must be smaller than the tapped line, except as approved by the OWNER and the ENGINEER.
	F. A ductile iron tapping sleeve is required for all taps unless the tapping line is less than 1/2 the diameter of the line to be tapped. A steel tapping sleeve is permissible in those cases. Cut-in tee construction may be required by the OWNER depend...
	G. Refer to the attached “Shop Specifications” for a listing of tapping sleeves and tapping valves approved for use on this project.
	3.1 GENERAL
	A. Perform laying, jointing, and testing for defects and leakage in the presence of the ENGINEER, and obtain the ENGINEER's approval before acceptance.
	B. Material found to have defects will be rejected, and the CONTRACTOR shall promptly remove such defective materials from the Site.
	C. Installation shall conform to the requirements of AWWA M23, instructions furnished by the pipe manufacturer, and to the supplementary requirements indicated herein.
	D. Wherever the provisions of this Section and the aforementioned requirements are in conflict, the more stringent provision shall apply.
	3.2 HANDLING AND STORAGE
	A. Handling
	1. Carefully inspect pipe, fittings, and accessories before and after installation, and reject those found to be defective.
	2. Pipe and fittings shall be free from fins and burrs.
	3. Before being placed in position, clean the pipe, fittings, and accessories and maintain them in a clean condition.
	4. Provide proper facilities for lowering sections of pipe into trenches.
	5. Under no circumstances drop or dump pipe, fittings, or any other material into trenches.
	B. Storage
	1. Store pipe, if possible, at the Site in unit packages provided by the manufacturer.
	2. Exercise caution to avoid compression damage or deformation to bell ends of the pipe.
	3. Store pipe in such a way as to prevent sagging or bending, and protect pipe from exposure to direct sunlight by covering with an opaque material while permitting adequate air circulation above and around the pipe.
	4. Store gaskets in a cool, dark place out of the direct rays of the sun, preferably in original cartons.
	3.3 TRENCHING AND BACKFILL
	A. Trench excavation and backfill shall conform to the requirements of Section 31 23 33 – Trenching and Backfilling.
	3.4 INSTALLATION
	A. Lay bell-and-spigot pipe with the bell end pointing in the direction of laying.
	B. Grade the pipe in straight lines, taking care to avoid the formation of any dips or low points.
	C. Do not lay pipe when the conditions of trench or weather are unsuitable.
	D. At the end of each day's WORK, temporarily close the open ends of pipe with wood blocks or bulkheads.
	E. Supports
	1. Support pipe at its proper elevation and grade, taking care to provide firm and uniform support.
	2. Wood support blocking will not be accepted.
	3. The full length of each section of pipe and fittings shall rest solidly on the pipe bed, with a recessed excavation in order to accommodate bells, joints, and couplings.
	4. Provide anchors and supports where indicated and where necessary for fastening WORK into place.
	5. Independently support fittings.
	F. Use short lengths of pipe in and out of each rigid joint or rigid structure.
	G. Replace piping that does not allow sufficient space for proper installation of jointing material with piping of proper dimensions.
	H. Blocking or wedging between bells and spigots will not be accepted.
	I. Install joints in accordance with the manufacturer's recommendations.
	J. Keep trenches free of water until joints have been properly made.
	K. The maximum combined deflection at couplings shall be in accordance with the manufacturer's recommendations.
	L. Cutting
	1. Cut the pipe by means of saws, power-driven abrasive wheels, or pipe cutters, which will produce a square cut.
	2. Cuts by wedge-type roller cutters will not be accepted.
	3. After cutting, bevel the end of the pipe using a beveling tool, portable type sander, or abrasive disc.
	M. Groundwater and trench water shall be kept out of the pipe and the pipe kept closed with a test plug when work is not in progress. Trenches are to be dewatered and the cost thereof included in the price for installing the pipe. All pipe shall be la...
	N. Excavation may be stopped when, in the opinion of the ENGINEER, the trench is open too far in advance of the pipe laying operation. Pipe shall be fully supported along its entire length. Backfill shall be free of boulders and debris. Sharp or rocky...
	O. Damaged or unsound pipe or fittings will be removed and replaced by the CONTRACTOR at no additional cost to the OWNER. Remove from the pipe all lumps, blister, excess coating material and oil prior to jointing of the pipe.
	P. Force mains are to be restrained to prevent movement of lines under pressure. Provide restrained joints at all bends, tees, crosses, wyes, plugs and main line taps. Provide support thrust blocks under all main line valves, tapping valves and tappin...
	Q. Pipe which has been disturbed after being laid will be taken up, the joints cleaned, and the pipe properly re-laid. Superfluous material inside the pipe must be flushed or removed by means of an approved follower or scraper after joints are made.
	R. Install fittings and pipe joints in strict accordance with the manufacturer's specifications and recommendations.
	S. Unanticipated conflicts with other underground utilities must be immediately brought to the attention of the OWNER and the ENGINEER (if applicable). Resolution of each conflict must receive prior approval from the OWNER and the ENGINEER. Any propos...
	T. For sewage force mains, maintain 10' horizontal separation (outside of pipe to outside of pipe) from water mains and drainage pipes. Where 10' separation cannot be maintained between force mains and water mains, the ENGINEER may permit a lesser sep...
	U. Maintain 18" vertical separation (outside of pipe to outside of pipe) between all pipes, if possible. Where 18" vertical separation cannot be maintained, the ENGINEER may permit a lesser separation, provided restrained joint pipe and fittings are u...
	V. Miscellaneous Installation Conditions
	1. New connections to existing mains are to be made using proper specials and fittings to suit the actual conditions. Verify all pipe dimensions before ordering special fittings and couplings.
	2. Locate existing in-line fittings and valves prior to starting trench work on a line to be connected to an existing fitting or valve. Line tie-ins are to be done on a date and at a time approved by the OWNER.
	3. All connections to existing mains shall be made under the direct supervision of the OWNER. Valves on existing mains shall be operated only by the OWNER’s personnel.

	W. Thrust Blocks
	1. In addition to full mechanical restraint, concrete reaction or thrust blocks may be used for supplemental restraint at fittings, and plugs. Concrete reaction or thrust blocks shall be placed between the fittings and the side of the trench in accord...
	2. Thrust blocks are to remain uncovered until inspected and approved by the OWNER. At all thrust blocks, visqueen protection of plugs and bolts shall be provided.

	X. Concrete
	1. Provide ready-mixed concrete for thrust blocks, encasements, and protective slabs having a 28-day compressive strength not less than 2,500 psi.

	3.5 INSTALLATION OF COPPER WIRE
	A. Provide polyvinyl chloride pipelines with No. 10 AWG bare copper wire, laid along the top of the pipe and held in place with ties or hitches of the same kind of wire and spaced not more than 13 feet apart, or metallic locating tape laid along the c...
	B. Furnish manufacturer's literature, completely describing the tape proposed to be furnished.
	C. No tape shall be used prior to receipt of written approval of the ENGINEER.
	3.6 SERVICE CONNECTIONS
	A. Direct tapping will not be accepted.
	B. Use double-strap bronze service clamps for service connections.
	C. Provide service clamps with a bearing area of sufficient width along the axis of the pipe such that the pipe will not be distorted when the saddle is made tight.
	D. Cutting
	1. Use an internal shell cutter to drill through the corporation stop in order to minimize PVC shavings, retain the coupon, and reduce stress.
	2. Cuts by single-fluted shell cutters or twist drills will not be accepted.
	3. Lubricate the cutting and tapping edges of the tool with cutting lubricant.
	4. Make the cuts slowly, use the follower very lightly, and do not force the cutter through pipe wall.
	5. Provide the shell cutter with sufficient throat depth to handle the heavy-wall PVC pipe.
	6. Maximum outlet size permitted with service clamps or saddle is 2-inches.
	E. Tapping Sleeves
	1. Use tapping sleeves and valves for outlet sizes greater than 2 inches in diameter.
	2. Assemble and install tapping sleeves in accordance with the manufacturer's recommendations.
	3.7 FIELD TESTING AND DISINFECTION
	A. Field testing and disinfection of water mains shall conform to the requirements of Section 01 74 30 – Pressure Pipe Testing and Disinfection.
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	1.1 THE REQUIREMENT
	A. Provide the piping systems indicated, complete and operable, in accordance with the Contract Documents.
	B. The provisions of this Section shall apply to piping sections in Divisions 33 and 40.
	C. The Drawings define the general layout, configuration, routing, method of support, pipe size, and pipe type.
	D. The Drawings are not pipe construction or fabrication drawings. CONTRACTOR shall prepare pipe spooling and fabrication drawings and shall submit to the ENGINEER for review.
	E. Where pipe supports and spacing are indicated on the Drawings and are referenced to a Standard Detail, the CONTRACTOR shall use that Detail.
	F. Where pipe supports are not indicated on the Drawings, it is the CONTRACTOR'S responsibility to develop the details necessary to design and construct mechanical piping systems to accommodate the specific equipment provided, and to provide spacers, ...
	1.2 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
	A. AISI C 1012   Carbon Steel
	B. ANSI/ASME B1.1  Unified Inch Screw Threads, (UN and UNR Thread Form).
	C. ANSI/ASME B1.20.1  Pipe Threads, General Purpose (inch).
	D. ASCE 7-05   Minimum Design Loads for Buildings and Other Structures
	E. ASME B16.5   Pipe Flanges and Flanged Fittings, Steel Nickel Alloy and
	other Special Alloys.
	F. ASME B 31   Standards for Pressure Piping
	G. ASME Section 9  Boiler and Pressure Vessel Code
	H. ASTM A 36    Standard Specification for Carbon Structural Steel
	I. ASTM A 108   Standard Specification for Chromium and Chromium-Nickel
	Stainless Steel Plate, Sheet, and Strip for Pressure Vessels
	and for General Applications
	J. ASTM A 167   Standard Specification for Stainless and Heat-Resisting
	Chromium-Nickel Steel Plate, Sheet, and Strip
	K. ASTM A 193    Standard Specification for Alloy-Steel and Stainless Steel
	Bolting for High Temperature or High Pressure Service and  Other Special Purpose Applications
	L. ASTM A 194   Standard Specification for Carbon Steel, Alloy Steel, and
	Stainless Steel Nuts for Bolts for High Pressure or High Temperature Service, or Both
	M. ASTM A 240   Standard Specification for Chromium and Chromium-Nickel
	Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications
	N. ASTM A 276   Standard Specification for Stainless Steel Bars and Shapes
	O. ASTM A 307   Specification for Carbon Steel Bolts and Studs, 6,000 psi
	Tensile.
	P. ASTM A 325   Specification for High-Strength Bolts for Structural Steel
	Joints.
	Q. ASTM F 436   Standard Specification for Hardened Steel Washers
	R. ASTM F 467    Standard Specification for Nonferrous Nuts for General Use
	S. ASTM F 468   Standard Specification for Nonferrous Bolts, Hex Cap
	Screws, Socket Head Cap Screws, and Studs for General Use
	T. ASTM A 512   Standard Specification for Cold-Drawn Buttweld Carbon
	Steel Mechanical Tubing
	U. ASTM A 513   Standard Specification for Electric-Resistance-Welded
	Carbon and Alloy Steel Mechanical Tubing
	V. ASTM A 563    Standard Specification for Carbon and Alloy Steel Nuts
	W. ASTM A 576   Standard Specification for Steel Bars, Carbon, Hot-
	Wrought, Special Quality
	X. ASTM D 792   Test Methods for Specific Gravity and Density of Plastics by
	Displacement.
	Y. ASTM F 844   Standard Specification for Washers, Steel, Plain (Flat),
	Unhardened for General Use
	Z. AWS D1.1   Structural Welding Code
	AA. AWWA M 11   Steel Pipe – A Guide for Design and Installation
	BB. AWWA C 115    Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron
	Threaded Flanges
	CC. AWWA C 207   Steel Pipe Flanges for Water Works Service, Sizes 4 in
	through 144 in.
	DD. AWWA C 209   Standard for Cold-Applied Tape Coatings for the Exterior of
	Special Sections, Connections, and Fittings for Steel Water Pipelines
	EE. AWWA C 219   Standard for Bolted Sleeve-Type Couplings for Plain-End
	Pipe.
	FF. AWWA C 606   Grooved and Shouldered Joints.
	1.3 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with submittal procedures.
	B. Shop Drawings:  Shop Drawings shall contain the following information:
	1. Drawings:  Layout drawings including necessary dimensions, details, pipe joints, fittings, specials, bolts and nuts, gaskets, valves, appurtenances, anchors, guides, design calculations, and material lists.  Pipe spooling and fabrication drawings s...
	2. Grooved joint couplings and fittings shall be shown on drawings and product submittals, and shall be specifically identified with the applicable style or series designation.
	3. Thermoplastic Pipe Joints:  Submit solvent cement manufacturer's catalog indicating that the recommended product is suitable for each fluid service application.
	4. Gasket Material: Submit gasket manufacturer's catalog indicating that the recommended product is suitable for each fluid service application.
	5. Seals and Seating Materials: Submit elastomer material and manufacturer's catalog indicating that the recommended product is suitable for each fluid service application.
	6. Modular Seals for Pipe:  Manufacturer's catalog sheet showing materials and installation procedures.
	C. Samples
	1. Performing and paying for sampling and testing as necessary for certifications are the CONTRACTOR'S responsibility.
	D. Certifications
	1. Necessary certificates, test reports, and affidavits of compliance shall be obtained by the CONTRACTOR.
	2. A certification from the pipe fabricator that each pipe will be manufactured subject to the fabricator’s or a recognized Quality Control Program.  An outline of the program shall be submitted to the ENGINEER for review prior to the manufacture of a...
	1.4 MATERIAL DELIVERY, STORAGE, AND PROTECTION
	A. Piping materials, fittings, valves, and accessories shall be delivered in a clean and undamaged condition and stored off the ground for protection against oxidation caused by ground contact.
	B. Defective or damaged materials shall be replaced with new materials.
	2.1 GENERAL
	A. Extent of Work
	1. Pipes, fittings, and appurtenances shall be provided in accordance with the requirements of the applicable Sections of Divisions 33 and 40 and as indicated.
	2. Materials in contact with potable water shall be listed as compliant with NSF Standard 61.
	3. All materials, fittings and appurtenances intended for use in pressure pipe systems shall be designed and constructed for a minimum working pressure of 150 psi unless the specific application dictates a higher working pressure.
	4. All dead ends (temporary and permanent) shall be mechanically restrained (plug is required). Thrust block restraint is not allowed.

	B. Lining
	1. Application, thickness, and curing of pipe lining shall be in accordance with the applicable Sections of Division 33, unless otherwise indicated.
	C. Coating
	1. Application, thickness, and curing of coating on buried pipe shall be in accordance with the applicable Sections of Division 33, unless otherwise indicated.
	2. Pipes shall be coated in accordance with Section 09 96 00 – Protective Coating.
	D. Pressure Rating
	1. Piping systems shall be designed for the maximum expected pressure as defined in Section 01 74 30 – Pressure Pipe Testing and Disinfection, or as indicated on the Piping Schedule, whichever is greater.
	E. Grooved Piping Systems
	1. Piping systems with grooved joints and fittings may be provided in lieu of screwed, flanged, welded, or mechanical joint systems for steel and ductile iron yard piping. (All piping above and below ground within the property limits of treatment plan...
	F. Inspection
	1. Pipe shall be subject to inspection at the place of manufacture.
	2. During the manufacture, the ENGINEER shall be given access to areas where manufacturing is in progress and shall be permitted to make inspections necessary to confirm compliance with requirements.
	G. Tests
	1. Except where otherwise indicated, materials used in the manufacture of the pipe shall be tested in accordance with the applicable specifications and standards.
	2. Welds shall be tested as indicated.
	3. The CONTRACTOR shall be responsible for performing material tests at no additional cost to the OWNER.
	H. Welding Requirements
	1. Qualification of welding procedures used to fabricate pipe shall be in accordance with the provisions of AWS D1.1 - Structural Welding Code or the ASME Boiler and Pressure Vessel Code, Section 9, whichever is applicable.
	2. Welding procedures shall be submitted for the ENGINEER's review.
	I. Welder Qualifications
	1. Welding shall be performed by skilled welders and welding operators who have adequate experience in the methods and materials to be used.
	2. Welders shall be qualified under the provisions of AWS D1.1 or the ASME Boiler and Pressure Vessel Code, Section 9, whichever is applicable.
	3. Machines and electrodes similar to those used in the WORK shall be used in qualification tests.
	4. Qualification testing of welders and materials used during testing is part of the WORK.
	J. DIP and PVC Transition
	1. Transitions between DIP and PVC that are not specified or required by the construction plans or details are not permitted. PVC SDR-35 sewer pipe/ductile iron pipe adapters shall be used for DIP and PVC transition on all new constructions. Heavy dut...
	K. Tapping:
	1. Existing mains may be tapped as long as the tapping line is smaller than the tapped line. No size-on-size taps are permitted. Equal size lines branch-offs shall require that a tee be cut in. A ductile iron mechanical joint tapping sleeve is require...
	2. Tapping Sleeves and Tapping Valves
	a. Provide ductile iron, mechanical joint x flanged outlet tapping sleeves. Factory epoxy coated steel tapping sleeves are permissible on existing SDR-26 and SDR-21 PVC pipe only.
	b. Provide as a tapping valve a mechanical joint x flanged outlet, iron body, resilient seat gate valve, conforming to those described in these Specifications.
	c. Pressure test the tapping sleeve and valve at 150 psi for one hour. The OWNER and the ENGINEER (if applicable) must be given not less than 48 hours advance notice of the test and must be present to witness the test.
	d. The pipe coupon will be carefully preserved and turned over to the OWNER.
	e. Provide double strap tapping saddles with AWWA threads and ball valve corp stop with operating nut gate valve for 1-1/2" and 2" taps.
	f. Provide double strap tapping saddle with AWWA threads and corporation stop with AWWA inlet threads for taps 1" and smaller.
	g. All taps must be not less than 18" from a fitting or bell.
	h. The tapping line must be smaller than the tapped line, except as approved by the OWNER and the ENGINEER.
	i. A ductile iron tapping sleeve is required for all taps unless the tapping line is less than 1/2 the diameter of the line to be tapped. A steel tapping sleeve is permissible in those cases.
	j. Cut-in tee construction may be required by the OWNER depending on the circumstances and sizes involved.
	3. Tapping Saddles
	a. Tapping saddles shall be used for all taps three inches in diameter or less.
	b. Tapping saddles shall be the double-strap, steel-constructed type conforming to AWWA C-800 requirements.
	c. Saddles shall be brass with stainless steel hardware with extra wide bearing surfaces furnished with a flanged or NPT threaded outlet.
	d. Saddles shall be rated for 150 psi working pressure and shall be furnished with extra thick and wide neoprene gasket.
	e. Service saddles shall be as manufactured by Clow or approved equal.

	2.2 PIPE FLANGES
	A. General
	B. Flanges shall be provided with flat faces and shall be attached with bolt holes straddling the vertical axis of the pipe unless otherwise indicated.
	C. Flange faces shall be perpendicular to the axis of the adjoining pipe.
	D. Flanges for miscellaneous small diameter pipes shall be in accordance with the standards indicated for these pipes.
	E. Pressure Ratings
	1. 150 psig or less:  Flanges shall conform to either AWWA C207 - Steel Pipe Flanges for Waterworks Service--Sizes 4 In. Through 144 In., Class D, or ASME B16.5 - Pipe Flanges and Flanged Fittings, 150 lb. class. For ozone and oxygen piping, use weld-...
	2. 150 psig to 275 psig:  Flanges shall conform to either AWWA C207 Class E or Class F, or ASME B16.5 150 lb. class.
	3. 275 psig to 500 psig:  Flanges shall conform to ASME B16.5, 300 lb. class.
	4. Selection Based on Test Pressure
	a. Do not expose AWWA flanges to test pressures greater than 125 percent of rated capacity.
	b. For higher test pressures, the next higher rated AWWA flange or an ANSI-rated flange shall be selected.
	F. Blind Flanges
	1. Provide blind flanges in accordance with AWWA C207, or as indicated for miscellaneous small pipes.
	2. Blind flanges for pipe sizes 12-inches and greater shall be provided with lifting eyes in the form of welded or screwed eye bolts.
	G. Flange Coating
	1. Machined faces of metal blind flanges and pipe flanges shall be coated with a temporary rust-inhibitive coating to protect the metal until the installation is completed.

	H. Flange Fasteners
	1. Unless otherwise shown on the drawings, or indicated in the applicable Sections of Divisions 33 and 40, Bolts and nuts shall conform to the following requirements;
	a. Threads shall be in accordance with ANSI/ASME B1.1, Class 2, UNC for bolt diameters 1” and smaller and UN8 for bolt diameters greater than 1”.
	b. Bolts shall have heavy hexagon heads and heavy hexagon nuts. Length of studs shall provide a projection of not less than 0.25 inch and no more than 0.5 inch through the nut when it is drawn tight.
	c. Thread studs on flange connections are not permitted except where space restrictions preclude the use of standard bolts.
	d. Through bolt holes shall be drilled in accordance with the applicable flange standard.
	e. All bolts fastening metallic flanges shall be provided with plain washers installed under the nut. Washer materials shall be of the same material as the bolt.  If the through bolt holes are drilled larger than the applicable standard by 1/8 inch in...
	f. All bolts fastening non-metallic flanges shall be provided with plain washers installed under both the bolt head and nut.  Washer materials shall be of the same material as the bolt.
	g. Anti-seize compound shall be used on carbon steel fasteners, and shall be Husk-ITT, Husky 2000; or approved equal.
	h. Anti-galling compound used for stainless steel fasteners in LOX, nitrogen injection, oxygen, ozone process/off-gas/vent and ozone contactor maintenance air service shall be Dupont “Krytox”; or approved equal.
	i. Anti-galling compound used for stainless steel fasteners for all other services shall be certified for potable water use and shall be Husk-ITT, Lube O’seal; Hercules, Real-Tuff; La Co, Slic-Tite; or approved equal.
	2. Fastener Material Group Numbering System
	a. Flange fasteners shall conform to the following material standards and shall be categorized within the Fastener Material Schedule Groups as indicated:
	1) Material Group C1 (Carbon steel) = ASTM A307 Grade B bolts, ASTM A563 Grade B nuts.
	2) Material Group C2 (Carbon steel) = ASTM A193 Grade B7 bolts, ASTM A194 Grade 2H nuts.
	3) Material Group S1 (316 SS) = ASTM A193, Grade B8M bolts, ASTM A194 Grade 8M nuts.
	4) Material Group S2 (304 SS) = ASTM A193, Grade B8 bolts, ASTM A194 Grade 8F nuts.
	5) Washers for carbon steel fasteners, if applicable, shall be provided with hardened steel conforming to ASTM F436.
	6) Washers for stainless steel fasteners, if applicable, shall conform to ASTM F844, material ASTM A167, Type 316 or ASTM A276, Type 316.
	3. Fastener Material Group Numbers used in Non-Corrosive Service Applications
	a. Flanges per AWWA C207 steel flanges.
	1) Class B and D flanges – Material Group C1
	2) Class E and F flanges. – Material Group C2
	b. AWWA C115 Ductile Iron Flanges - Material Group C1
	c. ASME B31 group piping flanges – Material Group C2
	d. Non-metallic pipe flanges - Material Group S1
	e. Stainless steel pipe flanges and all others not listed above - Material Group S1
	f. Where mating flanges are of different flange material standards and the specified Fastener Material Groups are in conflict, then fasteners of the higher grade shall be utilized unless otherwise indicated.  For the purpose of this requirement, the M...
	g. Where gaskets of Teflon or Viton-A are required, fasteners of Material Group C2 shall be utilized for all flange standards in lieu of those listed above.
	4. Fastener Material Group Numbers used in Corrosive Service Applications
	1) Corrosive service shall be as defined in accordance with Section 05 50 00 Miscellaneous Metalwork.
	2) All Flange fasteners shall be of Material Group S1 unless S2 is otherwise indicated.
	I. Insulating Flanges
	1. Insulated flanges shall be provided with bolt holes 1/4-inch diameter greater than the bolt diameter.
	J. Insulating Flange Sets
	1. Insulating flange sets shall be furnished on all piping connections where two dissimilar metals are to be connected in order to prevent corrosion. Each insulating flange set shall consist of an insulating gasket, insulating sleeves and washers, and...
	2. Insulating sleeves and washers shall be one piece when flange bolt diameter is 1-1/2 inch or smaller and shall be made of acetyl resin.
	3. For bolt diameters larger than 1-1/2 inches, insulating sleeves and washers shall be 2-piece and shall be made of polyethylene or phenolic material.
	4. Steel washers shall be in conformance with ASTM A 325 - Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength.
	5. Insulating flange sets materials used for fluids other than general water and wastewater shall be made of materials compatible with the fluid services.
	6. Insulating gaskets shall be full-face.
	K. Insulating Flange Manufacturer, or Approved Equal
	1. JM Red Devil, Type E
	2. Maloney Pipeline Products Co.
	3. PSI Products, Inc. (Garlock Pipeline Technologies)
	L. Flange Gaskets
	1. Gaskets for flanged joints used in general water and wastewater service shall be full-faced type, with material and thickness in accordance with AWWA C207, suitable for temperatures to 700 degrees F, a pH of one to 11, and pressures to 1000 psig.
	2. Blind flanges shall be provided with gaskets covering the entire inside face of the blind flange and shall be cemented to the blind flange.
	3. Ring gaskets will not be accepted unless otherwise indicated.
	1. Flanged gaskets shall be Toroseal gaskets as manufactured by American Pipe or Flange-Tyte gaskets as manufactured by US pipe.

	2. Gaskets for flanged joints used in water with chloramines shall be Teflon material, NSF 61 approved, Garlock, Gylon Style 3505, John Crane, or approved equal.
	3. Gaskets for flanged joints used in water with ozone shall be Teflon material, NSF 61 approved, Garlock, Gylon, Style 3504, John Crane, or approved equal. Contractor shall furnish high strength bolts in accordance with ASTM A325 at all locations whe...
	4. Gaskets for flanges for PVC and CPVC piping used in general water and wastewater service shall be NSF 61 approved, full-faced, 1/8-inch thick, and made of fluoroelastomer having a durometer hardness of 50 to 70. Gaskets for pipe sizes up to 24-inch...
	5. When the mating flange has a raised face, provide stainless steel flat ring gasket filler between the PVC flange and gasket and the adjacent flange.
	6. Gaskets for flanged joints used in chemicals, hot air, ozone gas, solvents, hydrocarbons, steam, chlorine and other fluids shall be made of materials compatible with the service, pressure, and temperature. Consult gasket Manufacturer for recommende...
	2.3 THREADED INSULATING CONNECTIONS
	A. General
	1. Threaded insulating bushings, unions, or couplings, as appropriate, shall be furnished for joining threaded pipes of dissimilar metals and for piping systems where corrosion control and cathodic protection are involved.
	B. Materials
	1. Threaded insulating connections shall be constructed of nylon, Teflon, polycarbonate, polyethylene, or other non-conductive materials, and shall have ratings and properties to suit the service and loading conditions.
	2.4 MECHANICAL-TYPE COUPLINGS (GROOVED OR BANDED PIPE)
	A. General
	1. Provide cast mechanical-type couplings where indicated, conforming to the requirements of AWWA C606 - Grooved and Shouldered Joints.
	2. Bolts and nuts shall conform to the requirements of Section 05 50 00 – Miscellaneous Metalwork.
	3. Elastomers for seal materials shall be compatible with the piping service and fluid utilized, in accordance with the coupling manufacturer's recommendations. Where couplings are used in water containing dissolved ozone residual or chloramines, seal...
	4. Grooved or banded piping shall conform to the coupling manufacturer's recommendations to suit the highest expected pressure.
	a. If grooved connections are used, the remaining thickness of pipe material after grooving shall be adequate to carry the load imparted to the joint. Joints for thin wall pipes shall be banded or welded
	b. Method of connection for metallic pipes using rolled pipe ends shall not be acceptable.
	c. Couplings for PVC pipe shall be furnished with radius cut or standard roll grooved pipe ends.
	5. In order to avoid excessive load on equipment caused by pipe movement due to steady state or transient pressure conditions, equipment connections with mechanical-type couplings shall be provided with rigid grooved couplings or flexible type couplin...
	6. Mechanical type couplings shall be electrically bonded.
	7. The CONTRACTOR shall have the coupling manufacturer's service representative verify the correct choice and application of couplings and gaskets, and the workmanship, to assure a correct installation.
	8. In order to assure uniform and compatible piping components, grooved fittings, couplings, and valves shall be furnished by the same manufacturer as the coupling.
	9. Grooving tools shall be from the same manufacturer as the grooved components.
	B. Steel Pipe Couplings Manufacturer, or approved equal
	1. Victaulic Style 41 or 44 (banded, flexible)
	2. Victaulic Style 177 / 77 / W77 (grooved, flexible or rigid)
	3. Victaulic Style 107H / 07 / W07 or HP-70 (grooved, rigid)
	C. Ductile Iron Pipe Couplings Manufacturer, or approved equal
	1. Victaulic Style 31 (flexible or rigid grooving)
	D. PVC Pipe Couplings Manufacturer, or approved equal
	1. North American Specialty Products
	2. Victaulic Aquamine Products, Series 2900
	2.5 SLEEVE–SPLIT TYPE COUPLINGS
	A. General
	1. Provide sleeve-split type couplings where indicated.
	B. Construction
	1. Couplings shall be of the split-type, consisting of one- or 2-piece housing, gasket assembly, bolts and nuts, and end rings.
	2. The double arch cross section that closes around the pipe ends shall be smooth in order to allow for expansion or contraction requirements.
	3. The pipe ends with steel end rings affixed shall provide restraint requirements.
	4. As the coupling closes, it shall confine the elastomeric gasket beneath the arches of the sleeve to create a radial seal.
	5. The axial seal shall squeeze the closure plates as the bolts pull the coupling snug around the pipe.
	6. Elastomers for seal materials shall be compatible with the piping service, in accordance with the coupling manufacturer's recommendations. Where couplings are used in water containing dissolved ozone residual or chloramines, seal material shall be ...
	7. The coupling shall permit angular pipe deflection, flexibility, contraction and expansion, as designed by the manufacturer.
	8. The coupling housing shall be designed for internal pressure and external loads as determined by the design procedures of AWWA M-11.
	9. The coupling shell thickness of the steel coupling shall be calculated using the formula:
	T=PwDy/2Fs
	Where:
	T = steel coupling thickness, in.
	Dy = pipe outside diameter, in.
	Pw = Design working pressure, psi
	Fs = 50 percent of minimum yield point of steel, psi
	10. Coupling design calculations shall be stamped and signed by a registered engineer and shall be included in the Shop Drawing submittal for couplings.
	11. The sealing members shall be comprised of 2 O-ring gaskets and an elastomer sealing pad bonded to sealing plate.
	12. Internal pressure shall not be required to make the seal.
	C. Materials
	1. Unless otherwise indicated, the coupling housing material shall be the same material as the piping.
	2. Couplings
	a. Carbon steel couplings shall be fabricated from ASTM A 36.
	b. Stainless steel couplings shall be fabricated from ASTM A 240, Type - 304, 304L, 316, or 316L.
	3. Restraint End Rings
	a. Carbon steel end rings shall conform to ASTM A 108 Grade 1018.
	b. Stainless steel end rings shall conform to ASTM A 276 Type - 316L.
	4. Bolts and nuts shall be in conformance with the requirements of Section 05 50 00 – Miscellaneous Metalwork.
	5. Carbon steel couplings shall be fusion bond epoxy-coated inside and outside of the coupling in accordance with the requirements of Section 09 96 00 – Protective Coating.
	6. Wrapping
	a. Couplings installed underground shall be provided with Depend-O-Wrap tape or approved equal.
	b. The application of wrapping material shall be in conformance with AWWA C209.
	D. Pipe Preparation
	1. Ends of pipes shall be prepared for the flexible split sleeve type couplings inspected and approved by the coupling manufacturer.
	2. The pipe outside diameter and roundness tolerances shall comply with tolerances listed in AWWA C219.
	3. Plain ends for use with couplings shall be smooth and round for a distance of 12 inches from the end of the pipe.
	4. End Rings
	a. Provide end rings with couplings when restraint is required.
	b. Carbon steel end rings shall be constructed of ASTM A 108 Grade 1018.
	c. Stainless steel end rings shall conform to ASTM A 276 Type - 316L.
	5. Where the split-type coupling is used to take up thermal expansion or contraction (Depend-O-Lok F X E or approved equal) at the pipe joint, one end ring shall be fixed to one end of the pipe in order to keep the coupling in the proper location.
	6. Fully-Restrained Joints
	a. Where the split-type coupling is used for a fully-restrained pipe joint (Depend-O-Lok F X F or approved equal) at the pipe joint, one end ring shall be welded to each of the pipe ends to fit beneath the coupling and shall be protected by the coating.
	b. Welding design and specification shall be in conformance with the coupling manufacturer’s recommendations.
	E. Sleeve-Split Type Couplings Manufacturer, or approved Equal
	1. Victaulic
	2.6 SLEEVE-TYPE COUPLINGS
	A. General
	1. Provide sleeve-type couplings where indicated.
	2. The CONTRACTOR will not be allowed to substitute any other type of coupling in lieu of sleeve coupling unless approved by the ENGINEER.
	B. Construction
	1. Sleeve couplings shall be in accordance with AWWA C219 - Standard for Bolted Sleeve-Type Couplings for Plain-End Pipe.
	2. Couplings shall be constructed of steel with steel bolts, without pipe stop.
	3. Couplings shall be of sizes to fit the indicated pipe and fittings.
	4. The middle ring shall be not less than 1/4-inch thick or at least the same wall thickness as the pipe to which the coupling is connected.
	5. If the strength of the middle ring material is less than the strength of the pipe material, the thickness of the middle ring shall be increased to have the same strength as the pipe.
	6. The coupling shall be either 5 or 7 inches long for sizes up to and including 30-inch and 10 inches long for sizes greater than 30-inch, for standard steel couplings, and 16 inches long for long-sleeve couplings.
	7. The followers shall be single-piece contoured mill sections welded and cold-expanded as required for the middle rings and of sufficient strength to accommodate the number of bolts necessary to obtain adequate gasket pressures without excessive roll...
	8. The shape of the follower shall be of such design as to provide positive confinement of the gasket.
	9. Bolts and nuts shall be in accordance with the requirements of Section 05 50 00 – Miscellaneous Metalwork.
	10. Buried sleeve-type couplings shall be epoxy-coated at the factory as indicated.
	C. Pipe Preparation
	1. Where indicated, prepare the ends of the pipe for flexible steel couplings.
	2. Plain ends for use with couplings shall be smooth and round for a distance of 12 inches from the ends of the pipe, with an outside diameter not more than 1/64 inch smaller than the nominal outside diameter of the pipe.
	3. The middle ring shall be tested by cold-expanding a minimum of one percent beyond the yield point, in order to proof-test the weld to the strength of the parent metal.
	4. The weld of the middle ring shall be subjected to air test for porosity.
	D. Seals
	1. Seal elastomer materials for couplings shall be selected to be compatible with the fluid service, pressure and temperature. They shall be composed of elastomeric-compound material that will not deteriorate from age or exposure to air under normal s...
	2. Where couplings are used in water containing ozone or chloramines, seal material shall be Viton-A.
	3. Where couplings are used for fluids which are not compatible with rubber materials, the elastomeric seal material shall be compatible with the piping service and fluid utilized.
	E. Piping Connection to Equipment
	1. Where couplings are shown to connect piping to mechanical equipment such as pumps, compressors, and blowers, the piping shall be aligned with the equipment point of connection and shall be perpendicular to the axis of the flange or fitting for whic...
	2. The piping shall not impose excessive stress to the equipment connection to cause misalignment of the equipment.
	3. The CONTRACTOR shall assign the responsibility to the equipment manufacturer to review the piping connection to the equipment and submit any modifications to the ENGINEER for review.
	F. Insulating Sleeve Couplings
	1. Where insulating couplings are required, both ends of the coupling shall be provided with a wedge-shaped gasket which assembles over a sleeve of an insulating compound material compatible with the fluid service in order to obtain insulation of coup...
	G. Restrained Joints
	1. Sleeve-type couplings on pressure lines shall be harnessed unless thrust restraint is provided by other means.
	2. Harnesses shall be designed by the pipe manufacturer in accordance with AWWA Manual M11, or as indicated.
	3. Harness sets shall be designed for the maximum test pressure of the pipe in which they are installed.
	4. Where harness sets are installed near the suction and discharge of the pump, harness bolts shall have zero elongation in order to prevent misalignment of the pump imparted by the thrust within the piping system.
	H. Sleeve-Type Couplings Manufacturer, or approved Equal
	1. Dresser, Style 38
	2. Ford Meter Box Co., Inc., Style FC1 or FC3
	3. Smith-Blair, Style 411
	2.7 Flexible sleeve type couplings for differing pipe materials/diameters in buried applications
	A. Flexible sleeve type couplings to connect different pipe types shall be of corrosion resistant rubber or PVC with Type 316 stainless steel clamp bands; Flexible sleeve type couplings shall be as manufactured by Fernco, Mission Rubber Company, Inc.,...
	2.8 FLANGED COUPLING ADAPTERS AND DISMANTLING JOINTS
	A. Provide couplings where indicated.
	B. The CONTRACTOR will not be allowed to substitute any other type of coupling in lieu of the couplings as specified herein unless approved by the ENGINEER.
	C. The coupling shall be rated as indicated.
	D. Construction
	1. Coupling bodies shall be fabricated from steel, ASTM A 512 - Cold-Drawn butt-weld Carbon Steel Mechanical Tubing or A 513 - Electric-Resistance Welded Carbon and Alloy Steel Mechanical Tubing with steel bolts, without pipe stop.
	2. Provide flanges in conformance with AWWA C207.
	3. Couplings shall be of sizes to fit the indicated pipe and fittings.
	4. The body shall be not less than 1/4 inch thick or at least the same wall thickness as the pipe to which the coupling is connected.
	5. If the strength of the body material is less than the strength of the pipe material, the thickness of the middle ring shall be increased to have the same strength as the pipe.
	6. The follower flange shall be fabricated from steel, ASTM A 576 - Steel Bars, Carbon, Hot Wrought, Special Quality or AISI C1012.
	7. The shape of the follower shall be of such design as to provide positive confinement of the gasket.
	8. Bolts and nuts shall be in accordance with the requirements of Section 05 50 00 – Miscellaneous Metalwork.
	9. Buried couplings shall be epoxy-coated at the factory as indicated.
	E. Seals
	1. Seal elastomer materials for couplings shall be selected to be compatible with the fluid service, pressure and temperature. They shall be composed of elastomeric-compound material that will not deteriorate from age or exposure to air under normal s...
	2. Where couplings are used in water containing ozone or chloramines, seal material shall be Viton-A.
	3. Where couplings are used for fluids which are not compatible with rubber materials, the elastomeric seal material shall be compatible with the piping service and fluid utilized.
	F. Piping Connections to Equipment
	1. Where couplings are shown to connect piping to mechanical equipment such as pumps, compressors, and blowers, the piping shall be aligned with the equipment point of connection and shall be perpendicular to the axis of the flange or fitting for whic...
	2. The piping shall not impose excessive stress to the equipment connection to cause misalignment of the equipment.
	3. The CONTRACTOR shall assign the responsibility to the equipment manufacturer to review the piping connection to the equipment and submit any modifications to the ENGINEER for review.
	G. Restrained Joints on flanged coupling adapters
	1. Flanged coupling adapters on pressure lines shall be harnessed unless thrust restraint is provided by other means.
	2. Harnesses shall be designed by the pipe manufacturer in accordance with AWWA Manual M11, or as indicated.
	3. Harness sets shall be designed for the maximum test pressure of the pipe in which they are installed.
	4. Where harness sets are installed near the suction and discharge of the pump, harness bolts shall have zero elongation in order to prevent misalignment of the pump imparted by the thrust within the piping system.
	5. Other means of restraining the coupling such as set screws will not be accepted.
	H. Flanged Couplings Adapter Manufacturer, or approved equal
	1. Smith-Blair, Model 913
	2. Dresser, Model 128-W
	3. JCM, Model 303
	I. Dismantling Joints Manufacturer, or approved equal
	1. Smith-Blair, Model 975
	2. Dresser, Model 131
	3. JCM, Model 309
	2.9 FLEXIBLE CONNECTORS
	A. Low-Temperature
	1. Flexible connectors shall be installed in piping connections to engines, blowers, compressors, and other vibrating equipment, and where indicated.
	2. Flexible connectors for service temperatures up to 180 degrees F shall be flanged-reinforced neoprene or butyl spools, rated for a working pressure of 40 to 150 psig, or reinforced flanged duck and rubber, as best suited for the application.
	3. Flexible connectors for service temperatures above 180 degrees F shall be flanged, braided stainless steel spools with inner, annular, corrugated stainless steel hose, rated for a minimum 150-psig working pressure, unless otherwise indicated.
	4. The connectors shall be a minimum of 9 inches long and provided with face-to-face flanges, unless otherwise indicated.
	5. The final material selection shall be approved by the manufacturer.
	6. The CONTRACTOR shall submit manufacturer’s Shop Drawings and calculations.
	B. High-Temperature
	1. Install flexible connectors in engine exhaust piping and where indicated.
	2. Connectors shall be sufficient to compensate for thermal expansion and contraction and to isolate vibration between the engine and the exhaust piping system.
	3. Connectors shall be stainless steel bellows-type, flanged, and rated for minimum 150 psig, 2000 degrees F.
	C. Flexible Connections for Chemical Tanks
	1. Flexible connectors for chemical tanks shall be constructed of molded PTFE with at least two convolutions and flanged joints. Flanges shall be ductile iron with Type 316 stainless steel bolts and nuts.
	2. Flexible connector shall be Proco Series 442 molded expansion joint, or approved equal.
	2.10 EXPANSION JOINTS
	A. Piping subject to expansion and contraction shall be provided with sufficient means to compensate for such movement without exertion of undue forces to equipment or structures, accomplished with expansion loops, bellow-type expansion joints, or sli...
	B. Expansion joints shall be provided with flanged ends and constructed of stainless steel, Monel, rubber, or other materials best suited for each individual service. Where expansion joints are used in water containing dissolved ozone residual or chlo...
	C. Where bellows-type expansion joints are mounted near the suction nozzle of the pump, stainless steel internal liner shall be provided to minimize turbulence as the flow passes through the arches of the bellows.
	D. CONTRACTOR shall submit detailed calculations and manufacturer's Shop Drawings of proposed expansion joints, piping layouts, and anchors and guides, including information on materials, temperature, and pressure ratings.
	2.11 PIPE THREADS
	A. Pipe threads shall be in conformance with ASME B1.20.1 - Pipe Threads, General Purpose (inch), and be made up with Teflon tape unless otherwise indicated.
	2.12 PIPE INSULATION
	A. Hot and cold liquid piping, flues, and engine exhaust piping shall be insulated as indicated and in accordance with the requirements of Section 43 10 70 – Pipe, Ductwork, and Equipment Insulation.
	B. No unprotected hot piping shall be within reach of operating personnel or other persons.
	C. Pre-insulated pipe for underground service shall be in accordance with the requirements of Section 43 10 68 – Pre-Insulated Pipe.
	2.13 MODULAR MECHANICAL SEALS FOR PIPING PENETRATIONS
	A. Where indicated and where required in order to prevent flow of water or air, the passages of piping through wall sleeves and cored openings shall be sealed with modular interlocking link mechanical closures.
	B. Individual links shall be constructed of EPDM rubber, be suitable for temperatures between minus 40 and plus 250 degrees F, and be shaped to fill the annular space between the outside of the pipe and the inside of the wall sleeve or cored opening.
	C. Assemble the links using Type 316 stainless steel bolts and nuts to form a continuous rubber belt around the pipe.
	D. Pressure plates under each bolt and nut shall be fabricated of a corrosion-resistant composite material.
	E. After the seal assembly is positioned in the sleeve, tighten the bolts against the pressure plates to expand the rubber links and form the watertight seal.
	F. Sizing and installation of sleeves and assemblies shall be in accordance with the manufacturer's recommendations.
	G. Modular Mechanical Seals Manufacturer, or approved equal
	1. Thunderline Corporation, Link-Seal
	2. Proco, Pen-Seal
	2.14 Sample Points (water transmission mains)
	A. Install sample taps required to take all necessary water samples at points designated on the Contract Drawings.
	B. Provide 3/4" type "K" copper tubing or schedule 40 PVC for all in-line sample points.
	C. The CONTRACTOR will make arrangements for a certified laboratory to take all water samples required for bacteriological tests.
	D. Water main being tested must remain under line pressure throughout the test and until such time as regulatory agency approval to place the main in service has been received by the OWNER.
	E. Following the receipt of regulatory agency approval, the CONTRACTOR will remove all sample point tubing and install a brass plug on all sample point corporation stops.

	2.15 AIR AND GAS TRAPS
	A. Air and gas pipes shall slope to low points and shall be provided with drip legs, shut-off valves, strainers, and traps.
	B. Pipe the traps to the nearest drain.
	C. Air and gas traps shall be not less than 150-lb iron body float-type, with a copper or stainless steel float.
	D. Bracket, lever, and pins shall be constructed of stainless steel.
	E. Drain traps shall be provided with threaded connections.
	F. Air and Gas Traps Manufacturer, or approved equal
	1. Armstrong International, Inc.
	2. Spirax Sarco, Inc.
	2.16 GLASS LINING
	A. General
	1. Ductile iron or steel pipe and fittings shall be glass-lined where indicated.
	2. The glass lining shall be suitable for handling sewage, primary sludge, digested sludge, and scum.
	3. The lining shall be smooth, continuous, and suitable for prevention of grease and foam build-up.
	4. The glass lining shall be capable of withstanding thermal shock of 350 degrees F (from 430 degrees F to 80 degrees F) without crazing, blistering, or spalling.
	B. The glass lining shall consist of a vitreous material to meet or exceed the following criteria:
	1. unaffected by scraping with a sharp knife, simulating the effects of rodding;
	2. unaffected by the continuous application of live steam from a steam generator, immediately followed by a cold water quench;
	3. unaffected by an 8-percent sulfuric acid solution at 148 degrees F for a 10-minute period;
	4. a minimum thickness of 10 mils by micro test;
	5. spark-tested to be free of pinholes;
	6. a hardness of 5 to 6 Mohs; and,
	7. a density of 2.5 to 3.0 g/cu cm, measured by ASTM D 792 - Test Method for Specific Gravity (Relative Density) and Density of Plastics by Displacement.
	C. Application
	1. Cast or ductile iron pipes and fittings shall be bored or machined smooth in order to remove voids or protrusions.
	2. Steel pipe shall be seamless pipe, with internal fitting welds ground smooth, slag holes ground out, re-welded, and ground smooth.
	3. Interior surfaces shall be grit-blasted to white metal, and lining shall be fused onto chemically clean metal at above 1400 degrees F.
	4. Welded flanges shall be factory-installed before lining.
	5. Screwed flanges or cast and ductile iron pipes shall be installed after lining.
	6. Pieces shall be sealed and tested prior to shipment.
	7. Finish shall be subject to the ENGINEER'S approval.
	D. Manufacturer, or approved equal
	1. The Pfaudler Co, Inc.
	2. A.O. Smith Corp.
	3. Waterworks, Mfg. Co.
	3.1 GENERAL
	A. Install piping, fittings, and appurtenances in accordance with the requirements of applicable Sections of Divisions 33 and 40.
	B. Proprietary manufactured couplings shall be installed in accordance with the coupling manufacturer's recommendation.
	C. Care shall be taken to insure that piping flanges, mechanical-type couplings, sleeve-type couplings, flexible connectors, and expansion joints are properly installed as follows:
	1. Gasket surfaces shall be carefully cleaned and inspected prior to making up the connection.
	2. Each gasket shall be centered properly on the contact surfaces.
	3. Connections shall be installed to prevent inducing stress to the piping system or the equipment to which the piping is connected.
	4. Contact surfaces for flanges, couplings, and piping ends shall be aligned parallel, concentric, and square to each axis at the piping connections.
	5. Flange Bolts
	a. Flange bolts shall be initially hand-tightened with the piping connections properly aligned.
	b. Bolts shall be tightened with a torque wrench in a staggered sequence to the recommended torque for the bolt material per AWWA M-11.
	6. Harness, Thrust Restraint, and Tie Rod Bolts
	a. Harness, thrust restraint, and tie rod bolts used for sleeve couplings, flange coupling adapters, or flexible joints shall be tightened gradually and equally at diametrically opposite sides until snug, in order to prevent misalignment and to insure...
	b. In order to prevent induced stress or misalignment, do not over-torque connections to adjoining pump or equipment.
	7. Groove ends shall be clean and free from indentations, projections, and roll marks in the area from the pipe end to the groove.
	8. After installation, joints shall meet the indicated leakage rate.
	9. Flanges shall not be deformed nor cracked.
	D. Lined Piping Systems
	1. The lining manufacturer shall take full responsibility for the complete, final product and its application.
	2. Pipe ends and joints of lined pipes at screwed flanges shall be epoxy-coated in order to assure continuous protection.
	E. Core Drilling
	1. Where core drilling is required for pipes passing through existing concrete, core drilling locations shall be determined by radiograph of concrete construction in order to avoid damage to embedded raceways and reinforcing bars.
	F. Cleanup
	1. After completion of the WORK, cuttings, joining and wrapping materials, and other scattered debris shall be removed from the Site.
	2. The entire piping system shall be handed over in a clean and functional condition.
	3.2 SERVICES OF MANUFACTURER
	A. Where the assistance of a manufacturer's service representative is advisable, in order to obtain perfect pipe joints, supports, or special connections, the CONTRACTOR shall furnish such assistance at no additional cost to the OWNER.
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	1.1 THE REQUIREMENT
	A. Provide valves, actuators, and appurtenances, complete and operable, as indicated in accordance with the Contract Documents.
	B. The requirements of Section 46 00 00 – Equipment General Provisions, apply to the WORK of this Section.
	C. The provisions of this Section shall apply to all valves and valve actuators except where otherwise indicated.
	D. Valves and actuators in particular locations may require a combination of units, sensors, limit switches, and controls, as indicated.
	E. Support
	1. Where a valve is to be supported by means other than the piping to which it is attached, obtain from the valve manufacturer a design for its support and foundation that satisfies the criteria in Section 46 00 00 – Equipment General Provisions.
	2. Submit the support design, including drawings and calculations sealed by an engineer, with the Shop Drawings.
	F. Unit Responsibility
	1. The CONTRACTOR shall assign a single manufacturer to be responsible for the supply, coordination of design, assembly, testing, and furnishing of each valve; however, the CONTRACTOR shall be responsible to the OWNER for compliance with the requireme...
	G. Single Manufacturer
	1. Where 2 or more valves of the same type and size are required, the valves shall be furnished by the same manufacturer.
	1.2 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with the requirements of Section 01 33 00 – Submittal Procedures.
	B. Furnish the following information on Shop Drawings:
	1. Valve name, size, Cv factor, pressure rating, identification number (if any), and specification section number;
	2. Complete information on the valve actuator, hydraulic power units (HPU), pneumatic air supply system including size, manufacturer, model number, limit switches, and mounting;
	3. Cavitation limits for control valves;
	4. Assembly drawings showing part nomenclature, materials, dimensions, weights, and relationships of valve handles, hand wheels, position indicators, limit switches, integral control systems, needle valves, and control systems;
	5. Data in accordance with Section 40 05 93 – Common Motor Requirements for Process Equipment, for electric motor-actuated valves;
	6. Complete wiring diagrams and control system schematics; and,
	7. A valve-labeling schedule, listing the valves to be furnished with stainless steel tags, indicating in each case the valve location and the proposed wording for the label.
	C. Furnish a technical manual containing the required information for each valve, as indicated.
	D. Furnish a spare parts list, containing the required information for each valve assembly, as indicated.
	E. Factory Test Data
	1. Where indicated, submit signed, dated, and certified factory test data for each valve requiring certification, before shipping the valve.
	2. Furnish a certification of quality and test results for factory-applied coatings.
	F. Field Test Data
	1. Submit signed, dated, and certified field test data for each valve.
	2.1 PRODUCTS
	A. General
	1. Provide valves and gates of new and current manufacture.
	2. Provide valves 6-inch and larger with actuators with position indicators.
	3. Buried valves shall be provided with valve boxes and covers containing position indicators and valve extensions. Manual shut-off valves mounted higher than 7-feet above working level shall be provided with chain actuators.
	4. Unless otherwise indicated, provide valve actuators in accordance with Section 43 30 12 – Valve and Gate Actuators.
	5. All materials, fittings and appurtenances intended for use in pressure pipe systems shall be designed and constructed for a minimum working pressure of 150 psi unless the specific application dictates a higher working pressure.

	B. Protective Coating
	1. Coat the exterior surfaces of valves and the wet interior surfaces of ferrous valves of sizes 2-inch and larger in accordance with the requirements of Section 09 96 00 – Protective Coatings.
	2. The valve manufacturer shall certify in writing that the required coating has been applied and tested in the manufacturing plant prior to shipment, in accordance with the indicated requirements.
	3. Do not coat the machined flange faces of valves except where such flanges are not adjoining a mating flange as shown in the Contract Documents. Apply rust inhibitor coating on machined surfaces of the flange prior to shipment.
	C. Valve Labeling
	1. Except when such requirement is waived by the ENGINEER in writing, provide a label on shut-off valves and control valves except for hose bibbs and chlorine cylinder valves.
	2. Furnish a label composed of 1/16-inch plastic or stainless steel, a minimum of 2 inches by 4 inches in size, as indicated in Section 40 50 02 – Piping Identification, and permanently attached to the valve or on the wall adjacent to the valve as dir...
	D. Valve Testing
	1. As a minimum, unless otherwise indicated or recommended by the reference standards, test valves 3 inches in diameter and smaller in accordance with the manufacturer's standard procedure.
	2. Factory-test valves 4 inches in diameter and larger as follows:
	a. Hydrostatic Testing
	1) Subject valve bodies to an internal hydrostatic pressure equivalent to twice the water-rated pressure of the valve.
	2) Metallic valves rating pressures shall be based at 100 degrees F.
	3) Plastic valves rating pressures shall be based at 73 degrees F, or at a higher temperature according to material type.
	4) During the hydrostatic test, there shall be no visible leakage through the valve body, end joints, or shaft seals, nor shall parts of the valve be permanently deformed.
	5) Allow test duration of at least 10 minutes, in order to allow visual examination for leakage.
	b. Seat Testing
	1) Test the valves for leaks in the closed position, with the pressure differential across the seat equal to the water rated pressure of the valve.
	2) Provide test duration of at least 10 minutes, in order to allow visual examination for leakage.
	3) The leakage rate shall be the more stringent of the following:
	a) As recommended by the reference standard for that type of valve; or
	b) Leakage past the closed valve not to exceed one fluid ounce per hour per inch diameter for metal seated valves, and drop-tight for resilient seated valves.
	c. Performance Testing
	1) Shop-operate the valves from the fully-closed to the fully-open position, and reverse under no-flow conditions in order to demonstrate that the valve assembly operates properly.
	E. Certification
	1. Prior to shipment of valves with sizes larger than 12-inches in diameter, submit certified, notarized copies of the hydrostatic factory tests, showing compliance with the applicable standards of AWWA, ANSI, or ASTM.
	F. Valve Markings
	1. Permanently mark valve bodies in accordance with MSS SP25 - Standard Marking Systems for Valves, Fittings, Flanges, and Unions.
	2.2 MATERIALS
	A. General
	1. Provide materials suitable for the intended application.
	2. Provide materials in contact with potable water listed as compliant with NSF Standard 61.
	3. Ensure that materials not indicated are of high-grade standard commercial quality, free from defects and imperfections that might affect the serviceability of the product for the purpose for which it is intended.
	4. Unless otherwise indicated, provide valve and actuator bodies conforming to the following requirements:
	a. Cast Iron: Close-grained gray cast iron, conforming to ASTM A 48 - Gray Iron Castings, Class 30, or to ASTM A 126 - Gray Iron Castings for Valves, Flanges, and Pipe Fittings
	b. Ductile Iron: ASTM A 536 - Ductile Iron Castings, or to ASTM A 395 - Ferritic Ductile Iron Pressure-Retaining Castings for Use at Elevated Temperatures
	c. Bronze: ASTM B 62 - Composition Bronze or Ounce Metal Castings, and valve stems not subject to dezincification shall conform to ASTM B 584 - Copper Alloy Sand Castings for General Applications. Bronze materials in contact with potable water service...
	d. Steel: ASTM A 216 - Steel Castings, Carbon Suitable for Fusion Welding for High-Temperature Service, or to ASTM A 515 - Pressure Vessel Plates, Carbon Steel, for Intermediate- and Higher-Temperature Service
	e. Stainless Steel: Stainless steel valve and operator bodies and trim shall conform to ASTM A 351 - Steel Castings, Austenitic, for High-Temperature Service, Grade CF8M, or shall be Type 316 stainless steel
	f. PVC: Polyvinyl chloride materials for valve body, flanges, and cover shall conform to Cell Classification 12454
	g. CPVC: Chlorinated Poly Vinyl Chloride materials for valve body, flanges, and cover shall conform to Cell Classification 23447
	h. Elastomeric materials used for seat, seals and O-rings shall be compatible with temperature, pressures and fluid or gas service.
	i. NSF Standard 61: Materials shall be listed for use in contact with potable water.
	2.3 VALVE CONSTRUCTION
	A. Bodies
	1. Provide valve bodies that are cast, molded (in the case of plastic valves), forged, or welded, of the materials indicated, and with smooth interior passages.
	2. Provide wall thicknesses uniform and in agreement with the applicable standards for each type of valve, without casting defects, pinholes, and other defects that could weaken the body.
	3. Perform welds on welded bodies by certified welders and ground welds smooth.
	4. Provide valve ends as indicated, and rated for the maximum temperature and pressure to which the valve will be subjected.
	B. Valve End Connections
	1. Unless otherwise indicated, valves 2-1/2 inches in diameter and smaller may be provided with threaded end connections.
	2. Provide valves 3 inches in diameter and larger with flanged end connections.
	3. Flanges, bolts and gaskets shall be as specified in Section 43 05 00 - Piping, General.
	C. Bonnets
	1. Connect valve bonnets to the body by clamping, screwing, or flanging.
	2. Provide bonnets of the same material, temperature, and pressure rating as the body.
	3. Make provisions for the stem seal with the necessary glands, packing nuts, and yokes.
	D. Stems
	1. Provide valve stems of the materials indicated, or, if not indicated, of the best commercially-available material for the specific service, with adjustable stem packing, O-rings, chevron V-type packing, or other suitable seal. Bronze materials in c...
	2. Where subject to dezincification, bronze valve stems shall conform to ASTM B 62.
	3. Where dezincification is not a problem, bronze conforming to ASTM B 584 may be used, except that the zinc content shall not exceed 16 percent.
	E. Stem Guides
	1. Provide stem guides spaced with an L/R ratio not to exceed 200:1. Submit calculations for L/R ratios and guide spacing to the ENGINEER for review.
	2. Stem guides shall have slotted holes and shall be adjustable in two directions.
	3. Construct submerged stem guides from Type 304 stainless steel.
	F. Internal Parts
	1. Provide internal parts and valve trim as indicated for each individual valve.
	2. Where not indicated, construct valve trim from Type 316 stainless steel or other material best-suited for the intended service.
	G. Nuts and Bolts
	1. Unless otherwise indicated, provide nuts and bolts on valve flanges and supports in accordance with the requirements of Section 05 50 00 – Miscellaneous Metalwork and Section 43 05 00 – Piping, General.
	2.4 VALVE ACTUATORS
	A. Valve actuators shall be as indicated and as specified in Section 43 30 12 – Valve and Gate Actuators
	2.5 VALVE ACCESSORIES
	A. Provide valves complete with the accessories required to provide a functional system.
	2.6 SPARE PARTS
	A. Furnish the required spare parts, suitably packaged and labeled with the valve name, location, and identification number.
	B. Furnish the name, address, and telephone number of the nearest distributor for the spare parts of each valve.
	C. Spare parts are intended for use by the OWNER, after expiration of the correction of defects period.
	2.7 MANUFACTURERS
	A. Valve manufacturers shall have a successful record of not less than 5 years in the manufacture of the indicated valves.
	2.8 VALVE BOXES
	A. All buried valves shall be provided with valve boxes as indicated on the Contract Drawings, with a minimum thickness of 1/2" and constructed so that the removable cover will not be thrown out by travel over it.
	B. Valve boxes shall be of sufficient length to operate all valves buried in the ground.
	C. Valve boxes shall be the telescope extension type with not less than a five-inch (5") diameter shaft and with cast iron covers marked "SEWER". Boxes shall be Model No. 6850 as manufactured by Tyler Union, or approved equal.
	D. The valve boxes and valve box covers shall be of sound close grained cast iron, free from flaws and defects, and built strong and rugged enough to withstand the shock of street traffic.
	E. Two (2) valve operating wrenches shall be supplied in 4-foot lengths with handles. Valve wrenches shall be Model No. 144908 (UP Code) as manufactured by Tyler Union, or approved equal.
	2.9 EXTENSION STEMS
	A. Extension stems shall be provided and installed on all valves in buried locations and where indicated on the Contract Drawings.
	B. Extension stems shall be fabricated from solid steel shafting capable of withstanding the torque imposed, but not smaller than 1.25 inches in diameter.
	C. Stem couplings shall be keyed and of approved design and construction.
	D.  Extension stems for buried valves shall extend to within six inches (6") of the surface of the ground. Each extension stem shall be connected to the valve operator with a suitable universal joint type of coupling. All connections shall be pinned.
	E. Each extension stem shall be provided with spacers which will center the stem in a valve box having an inside diameter of six inches (6"), and shall be equipped with a standard AWWA wrench nut as described in AWWA C500, except where handwheels are ...
	F. A position indicator shall be provided with each buried valve which shows the valve position, number of turns to go from full open to full closed, and type and size of valve. The entire unit shall be constructed of non-corrosive materials.
	3.1 VALVE INSTALLATION AND TRIAL OPERATION
	A. General
	1. Install valves, actuating units, stem extensions, valve boxes, and accessories in accordance with the manufacturer's written instructions and as indicated.
	2. Adequately brace gates in order to prevent warpage and bending under the intended use.
	3. Firmly support valves in order to avoid undue stresses on the pipe.
	4. Where required for satisfactory operation of valves or gates, extension stems, stem guides, valve boxes, floor boxes and other valve appurtenances shall be provided.
	5. Extension stems shall be complete with guide bearings, wrench nut, and tee handle wrench.
	6. All valve stems where packing is specified shall be packed with material properly selected for the service intended.
	7. .
	8. All valves shall be manually opened and closed before installation to check their operation, and the interior of the valve shall be cleaned.

	B. Installation
	1. Install valves with stems upright or horizontal, not inverted.
	2. Use plug valves for wastewater unless otherwise noted.
	3. Install valves so that they are easily accessible for operation, visual inspection and preventative maintenance.
	4. Buried valves shall be firmly set on a foundation or footing of solid concrete, not less than eight inches (8") nor less than one cubic foot (1 cu. ft.) in volume, which shall have been placed on firmly compacted ground.
	5. All buried valves shall be provided with valve boxes. The riser shall rest on the valve and be adjusted so that the cover may be set flush with existing sidewalk, bike path, paved streets, unpaved streets, driveways, road right-of-way, etc. The val...
	6. Valves located on branching pipe shall be tied to mains with tie rods or anchor tees.

	C. Access
	1. Install valves in a manner to provide easy access for actuation, removal, and maintenance, and to avoid interference between valve actuators and structural members, handrails, and other equipment.
	D. Valve Accessories
	1. Where combinations of valves, sensors, switches, and controls are indicated, properly assemble and install such items such that systems are compatible and operating properly.
	2. Clearly note the relationship between interrelated items on Shop Drawing submittals.
	E. Trial Operation
	1. After installation, schedule trial operation witnessed by the ENGINEER and the OWNER representative.
	2. All valves shall be cleaned thoroughly of all foreign materials and final adjustments made. The valves shall then be operated through one complete cycle from a fully closed position to a fully open position and back to a fully closed position to ve...
	3. For control valves that operate in multiple operating scenarios, the CONTRACTOR shall simulate all operational scenarios including the hydraulic power units, pilot control system or pneumatic air supply system to demonstrate compliance to the speci...
	4. A field leakage test meeting the maximum allowable specified requirement shall be conducted.
	5. Test certificate shall be signed by the valve manufacturer and the CONTRACTOR and shall be submitted to the ENGINEER.
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	1.1 THE REQUIREMENT
	A. The CONTRACTOR shall provide gate valves and appurtenances, complete and operable, in accordance with the Contract Documents.
	B. The requirements of Section 43 30 00 – Valves General apply to this Section.
	1.2 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with Section 43 30 00 – Valves General.
	B. Gate valves shall have undergone a proof-of-design test to demonstrate that the valve components operate at the service flow, pressure, temperature, and fluid conditions, free from binding, excessive noise, and premature failures.  Proof-of-design ...
	2.1 GENERAL
	A. Buried valves shall be of the inside screw, non-rising stem type.  The valve actuators shall be as indicated, with counter-clockwise opening stems.
	B. Gate valves 18-inches and larger shall be provided with a bypass line and isolation valve.
	2.2 KNIFE-GATE VALVES (2- to 96-inch)
	A. Construction:  Knife-gate valves shall be of the flanged or wafer design, with raised face and resilient seats for positive seating.  Wetted parts shall be constructed of Type 316 stainless steel, and the gates shall be finish-ground on both sides ...
	B. Flush Ports: The valve body shall be complete with two flush ports consisting of not less than 1-1/2" diameter pipe taps.
	C. The valves shall be rated for tight shut-off at the following pressures:
	1. Valve sizes 4- to 12-inches 150 psi (bi-directional)
	2. Valve sizes larger than 12-inches 50 psi
	D. Actuators: Actuators shall be provided in accordance with Section 43 30 12 – Valve and Gate Actuators.
	E. Manufacturers, or approved equal
	1. DeZURIK Water Controls Corporation
	2. Fabri-Valves
	2.3 RESILIENT-SEATED GATE VALVES
	A. General:  Resilient-seated gate valves may be provided in lieu of metal-seated double-disc or solid-disc gate valves, at the discretion of the ENGINEER.
	B. Construction: Resilient-seated gate valves shall conform to ANSI/AWWA C 509 - Resilient-Seated Gate Valves for Water and Sewerage Systems. The valves shall be suitable for a design working water pressure of 200 psig, with flanged, bell and spigot, ...
	C. Pressure Ratings:
	1. AWWA C509 valves that are 3, 4, 6, 8, and 12 inches in size shall be rated for 250 psig minimum design working water pressure, and valves 16 and larger shall be rated for 250 psig minimum design working water pressure.
	D. Protective Coating:  Valves shall be factory coated in accordance with Section 09 96 00 - Protective Coatings.  The CONTRACTOR shall submit a test report from a coating inspector that the coating is holiday-free.  The CONTRACTOR shall be aware that...
	E. Actuators:  Unless otherwise indicated, resilient-seated gate valves shall have manual actuators in accordance with Section 43 30 12 – Valve and Gate Actuators.
	F. Manufacturers, or approved equal
	1. Mueller Valve 2360
	2. American 2500 (MM,FF)
	3. Kennedy Ken-Seal II
	4. M & H Valve 4067
	5. Clow Valve F-6100, F-6102
	6. US Pipe
	2.4 GATE VALVES (SMALLER THAN 3-INCHES)
	A. Construction:  Gate valves smaller than 3-inches, for general purpose use, shall be non-rising stem, heavy-duty type for industrial service, with screwed or soldered ends to match the piping.  The bodies shall have union bonnets of bronze conformin...
	B. Manufacturers, or approved equal
	1. Mueller Valve
	2. American
	3. Kennedy Valve
	4. M & H Valve
	5. Clow Valve
	6. US Pipe
	3.1 GENERAL
	A. Gate valves shall be installed in accordance with the provisions of Section 43 30 00 – Valves, General.  Care shall be taken that valves in plastic lines are well supported at each end of the valve.
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	1.1 THE SUMMARY
	A. The CONTRACTOR shall provide fire hydrants and appurtenances, complete and operable, in accordance with the Contract Documents.
	2.1 DRY-BARREL FIRE HYDRANTS
	A. Construction:  Unless otherwise indicated, hydrants shall be the dry-barrel type according to AWWA C 502, with a minimum of one 4-1/2 inch pumper nozzle, two each 2-1/2 inch hose connection, except where otherwise required by the local fire departm...
	B. Provide fire hydrants as shown on the Contract Drawings.
	C. Hydrants are to be capable of delivering a flow of 500 gallons per minute with a residual pressure of not less than 20 psi.
	D. Furnish hydrants with an interior valve opening of 5-1/4 inch with a brass-to-brass threaded stationary seat.
	E. Hydrants are to be fitted with a mechanical joint connection per ANSI A21.11/AWWA C-111 with a bury depth not less than 30 inches.
	F. Fire hydrant branches (from the water main to the hydrant) are not to be less than six inches in diameter, with a gate valve located as close as possible to the main.
	G. Hydrants are to be suitably restrained with a thrust block and 5/8" diameter bituminous coated tie rods and bolts. If thrust blocks installation are not possible or cannot provide sufficient restraint, megalugs or approved equal shall be installed ...
	H. Furnish hydrants that are free of corrosion and properly lubricated.
	I. Paint hydrants the color as directed by the OWNER prior to a final walk-through inspection.
	J. Submit to the OWNER a "Certificate of Compliance" from the hydrant manufacturer stating that the hydrant provided meets the Specifications stated herein.
	K. Hydrants shall be placed so as to minimize their vulnerability to traffic. Provide four-inch diameter Schedule 40 galvanized steel pipe stanchions around hydrants where shown on the Contract Drawings or as required by the OWNER. Set pipe stanchion ...
	L. Hydrants are to be located at or near road right-of-way lines with the pumper discharge nozzle facing the roadway.
	M. Hydrants are not to be placed in sidewalks, bicycle paths or parking areas.
	N. Bolts, nuts, and washers shall be Type 316 stainless steel, except where otherwise required for structural reasons.  The hydrants shall be tested to 300 psig and shall be suitable for a working pressure of 150 psig.
	O. Interior and exterior surfaces shall be coated in accordance with AWWA C 550 and Section 09 96 00 - Protective Coatings.
	P. Manufacturers, or approved Equal
	1. American Flow Control (Darling)
	2. American Valve and Hydrant
	3. Dresser (M & H Valve Co.)
	4. East Jordan Iron Works, Inc.
	3.1 INSTALLATION
	A. Fire hydrants shall be installed in strict accordance with the manufacturer's published recommendations, AWWA standards, applicable codes, and the applicable provisions of Section 43 30 00 - Valves General.  Installations shall be to the satisfacti...
	B. Hydrant isolating valves with slip joints, friction type, or caulked joint connections shall be harnessed to the main pipe by means of welded steel harness sets or clamps and steel rods designed for this purpose.  Hydrants with other than flanged i...
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	SECTION 46 00 00 - EQUIPMENT GENERAL PROVISIONS
	1.1 THE SUMMARY
	A. The CONTRACTOR shall provide equipment and appurtenant WORK, complete and operable, in accordance with the Contract Documents.
	B. The provisions of this Section shall apply to equipment throughout the Contract except where otherwise indicated.
	C. All component and support systems of the equipment shall be designed and manufactured to withstand all forces such as internal or external, static, wind, dynamic and seismic loads in order for the equipment to last throughout its expected life with...
	D. Equipment Arrangement:  Unless specifically indicated otherwise, the arrangement of equipment indicated is based upon information available from manufacturers at the time of design and is not intended to show exact dimensions particular to a specif...
	1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. Equipment shall be in accordance with the following standards, as applicable and as indicated in each equipment specification:
	1. American Society for Testing and Materials (ASTM).
	2. American National Standards Institute (ANSI).
	3. American Society of Mechanical Engineers (ASME).
	4. American Water Works Association (AWWA).
	5. American Society of Heating, Refrigerating, and Air Conditioning Engineers (ASHRAE).
	6. American Welding Society (AWS).
	7. National Fire Protection Association (NFPA).
	8. Federal Specifications (FS).
	9. National Electrical Manufacturers Association (NEMA).
	10. Manufacturer's published recommendations and specifications.
	11. Occupational Safety and Health Administration (OSHA).
	12. Hydraulic Institute (HI)
	B. The following standards are referenced in this Section:
	1.3 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with Section 01 33 00 - Submittal Procedures.
	B. Shop Drawings:  Furnish complete drawings and technical information for equipment, piping, valves, and controls.  Where indicated or required by the ENGINEER, Shop Drawings shall include clear, concise calculations showing equipment anchorage force...
	C. Spare Parts List:  The CONTRACTOR shall obtain from the manufacturer and submit as part of Shop Drawings a list of suggested spare parts for each piece of equipment.  CONTRACTOR shall also furnish the name, address, and telephone number of the near...
	1.4 QUALITY ASSURANCE
	A. Costs:  Responsibility shall be the CONTRACTOR'S for performing and paying the costs of inspection, startup, testing, adjustment, and instruction services performed by factory representatives.  The OWNER will pay for costs of power and water.  If a...
	B. Inspection:  The CONTRACTOR shall inform the local authorities, such as building and plumbing inspectors, fire marshal, OSHA inspectors, and others, to witness required tests for piping, plumbing, fire protection systems, pressure vessels, safety s...
	C. Quality and Tolerances:  Tolerances and clearances shall be as shown on the Shop Drawings and shall be closely adhered to.
	1. Machine WORK shall be of high-grade workmanship and finish, with due consideration to the special nature or function of the parts.  Members without machined or milled ends and which are to be framed to other steel parts of the structure may have a ...
	2. Castings shall be homogeneous and free from non-metallic inclusions and defects.  Surfaces of castings which are not machined shall be cleaned to remove foundry irregularities.  Casting defects not exceeding 12.5 percent of the total thickness and ...
	3. Materials shall meet the physical and mechanical properties in accordance with the reference standards.
	D. Machine Finish:  The type of finish shall be the most suitable for the application as recommended by the equipment manufacturer in micro-inches in accordance with ANSI B46.1.  In the absence of manufacturer’s recommendations, the following surface ...
	1. Surface roughness not greater than 63 micro-inches shall be required for surfaces in sliding contact.
	2. Surface roughness not greater than 250 micro-inches shall be required for surfaces in contact where a tight joint is not required.
	3. Rough finish not greater than 500 micro-inches shall be required for other machined surfaces.
	4. Contact surfaces of shafts and stems which pass through stuffing boxes and contact surfaces of bearings shall be finished to not greater than 32 micro-inches.
	E. Manufacturer's Experience:  Equipment manufacturer shall have a record of proven experience of at least 5 years of successful, troublefree operation in similar applications and size equal or larger than the equipment in this Contract.  Where indica...
	2.1 GENERAL REQUIREMENTS
	A. Noise Level:  When the equipment is in operation, no single piece of equipment shall exceed the OSHA noise level requirement of 105 dBA for one hour exposure per day.
	B. High Noise Level Location:  The CONTRACTOR shall provide one personal hearing protection station at each location defined as follows:
	1. Outdoor Location:  Any single equipment item or any group of equipment items that produce noise exceeding OSHA noise level requirements for a 2 hour exposure.  Where such equipment is separated by a distance of more than 20-feet, measured between e...
	2. Indoor Location
	a. Any single equipment item or any group of equipment items located within a single room not normally occupied, that produces noise exceeding OSHA noise level requirements for a 2 hour exposure.
	b. Any single equipment item or any group of equipment items located within a single room normally occupied by workers that produces noise exceeding OSHA noise level requirements for an 8 hour exposure.
	C. Personal Hearing Protection:  The CONTRACTOR shall furnish 3 pairs of high attenuation hearing protectors in the original unopened packaging.  The ear protectors shall be capable of meeting the requirements of ANSI S12.6 and shall produce a noise l...
	D. Drive Trains and Service Factors:  Service factors shall be applied in the selection or design of mechanical power transmission components.  Components of drive train assemblies between the prime mover and the driven equipment shall be designed and...
	E. Mechanical Service Factors
	F. For thermal rating adjustments such as start frequency, ambient temperature, and hourly duty cycle factor, ventilation factor, and fan factor, refer to gear manufacturer sizing information.
	G. For service factors of electric motors, see Section 26 05 10 - Electric Motors.
	H. Where load classifications are not indicated, the equipment manufacturer’s recommendations for service factors shall be utilized.
	I. Welding:  Unless otherwise indicated, welding shall conform to the following:
	1. Latest revision of AWWA D100.
	2. Latest revision of AWWA C206.
	3. Composite fabricated steel assemblies that are to be erected or installed inside a hydraulic structure, including any fixed or movable structural components of mechanical equipment, shall have continuous seal welds to prevent corrosion of hard-to-c...
	4. Welding shall be by the metal-arc method or gas-shielded arc method as described in the American Welding Society's "Welding Handbook" as supplemented by other pertinent standards of the AWS.  Qualification of welders shall be in accordance with the...
	5. In assembly and during welding, the component parts shall be adequately clamped, supported, and restrained to minimize distortion and for control of dimensions.  Weld reinforcement shall be as specified by the AWS code.  Upon completion of welding,...
	J. Protective Coating:  Equipment shall be painted or coated in accordance with Section 09 96 00 – Protective Coatings, unless otherwise indicated.  Non-ferrous metal and corrosion-resisting steel surfaces shall be coated with grease or lubricating oi...
	K. Potable Water Contact:  Materials immersed in or exposed to potable water shall be made of materials or coated compliant with NSF Standard 61. Bronze alloy materials in contact with potable water shall be constructed of zero-lead materials or mater...
	L. Protection of Equipment:  Machined and coated surfaces shall be protected by rust inhibitor material prior to shipment.  Equipment shall be boxed, crated, or otherwise protected from damage and moisture during shipment, handling, and storage.  Equi...
	M. Identification of Equipment Items
	1. At the time of shipping, each item of equipment shall have a legible identifying mark corresponding to the equipment number in the Contract Documents for the particular item.
	2. After installation, each item of equipment shall be given permanent identification.
	a. Pumps, compressors, and blowers of 150 horsepower or less shall receive acrylic plastic nametags.
	b. Pumps, compressors, and blowers larger than 150 horsepower shall receive stainless steel plate nametags.
	N. Vibration Isolators:  Air compressors, blowers, engines, inline fans shall be provided with restrained spring-type vibration isolators or pads per manufacturer's written recommendations. Vibration isolations shall be provided with seismic restraint.
	O. Equipment  Maximum Allowable Vibration Level: Unless otherwise indicated, maximum allowable vibration level shall be in accordance with the acceptance criteria recommended by the reference Standard for that particular type of equipment
	P. Shop Fabrication:  Shop fabrication shall be performed in accordance with the Contract Documents and the ENGINEER reviewed Shop Drawings.
	Q. Controls:  Equipment and system controls shall be in accordance with Division 40..
	2.2 EQUIPMENT SUPPORTS AND FOUNDATIONS
	A. Equipment Supports:  Equipment components and supports, anchors, and seismic restrainers shall be adequately designed for static, dynamic, wind, and seismic loads.  The design horizontal seismic force shall be the greatest of the following design c...
	1. Design criteria as required by the governing building code, or
	2. 10 percent of the total static weight of the equipment.
	B.  Submit design calculations for equipment supports, anchors, and seismic restrainers signed and sealed by an engineer registered in the State wherein the project is to be built.  Calculations shall account for forces and distribution of forces on s...
	1. Wall-mounted equipment weighing more than 250 pounds or which is within 18-inches above the floor shall be provided with fabricated steel supports.  Pedestals shall be of welded steel.  If the supported equipment is a panel or cabinet or is enclose...
	2. Seismic requirements:  Freestanding and wall-hung equipment shall be anchored in place by methods that satisfy the building code.  Calculations shall be performed and signed and stamped for equipment weighing more that 400 pounds.  Calculations sha...
	3. Wind requirements:  Exterior freestanding equipment shall be anchored in place by methods that satisfy the building code.  Calculations shall be performed and signed and stamped, analyzing lateral and overturning forces and shall include a factor o...
	4. Anchors:  Anchor bolts shall be in accordance with Section 05 50 00 – Metal Fabrications.  CONTRACTOR shall determine the size, type, capacity, location, and other placement requirements of anchorage elements.  Anchoring methods and leveling criter...
	5. Equipment Foundations:  Unless otherwise indicated, mechanical equipment, tanks, control cabinets, enclosures, and related equipment shall be mounted on minimum 3.5-inch high concrete bases.  Unless otherwise indicated on the Drawings, pumps, blowe...
	6. Equipment Grout: Mechanical equipment installed on top of concrete foundations or bases shall be provided with non-shrink concrete or epoxy grout as indicated and as specified in Section 03 60 00 - Grouting. Grout shall be applied between the base ...
	2.3 PIPING CONNECTIONS
	A. Flanges and Pipe Threads:  Flanges on equipment and appurtenances shall conform to ASME B16.1, Class 125, or B16.5, Class 150, unless otherwise indicated.  Pipe threads shall be in accordance with ASME B1.20.1 and Section 40 05 00 – Piping, General.
	B. Flexible Connectors:  Flexible connectors shall be installed in piping connections to engines, blowers, compressors, and other vibrating equipment and in piping systems in accordance with the requirements of Section 40 05 00 – Piping, General.  Fle...
	C. Insulating Connections:  Insulating bushings, unions, couplings, or flanges, as appropriate, shall be used in accordance with the requirements of the specifications.
	2.4 NAMEPLATES
	A. Equipment nameplates of stainless steel shall be engraved or stamped and fastened to the equipment in an accessible location with No. 4 or larger oval head stainless steel screws or drive pins.  Nameplates shall contain the manufacturer's name, mod...
	2.5 TOOLS AND SPARE PARTS
	A. Tools:  The CONTRACTOR shall furnish one complete set of special wrenches and other special tools necessary for the assembly, adjustment, and dismantling of the equipment.  Tools shall be of best quality hardened steel forgings with bright finish. ...
	B. Spare parts shall be furnished as indicated in the individual equipment sections.  Spare parts shall be suitably packaged in a metal box and labeled with equipment numbers by means of stainless steel or solid plastic nametags attached to the box.
	2.6 EQUIPMENT LUBRICANTS
	A. The CONTRACTOR shall provide lubricants for equipment during shipping, storage, and prior to testing, in accordance with the manufacturer’s recommendations. Lubricants that could come in contact with potable water shall be food grade lubricants.  A...
	2.7 SAFETY EQUIPMENT
	A. Where work areas are located within a flammable or toxic gas environment, suitable gas detection, ventilating, and oxygen deficiency equipment shall be provided. Workers shall be equipped with approved breathing apparatus.
	3.1 SERVICES OF MANUFACTURER
	A. Installation Supervision, Inspection, Startup, and Field Adjustment:  An authorized, experienced, and competent service representative of the manufacturer shall visit the Site to perform the following:
	1. Supervision of the installation of the equipment
	2. Inspection, checking, and adjusting the equipment and approving its installation
	3. Startup and field testing for proper operation, efficiency, and capacity
	4. Performing field adjustments during the test period to ensure that the equipment installation and operation comply with requirements
	5. Certify in writing that the equipment and controls have been properly installed, aligned, lubricated, adjusted, and readied for operation.
	3.2 INSTALLATION
	A. General:  Equipment shall be installed in accordance with the manufacturer’s written recommendations.
	B. Alignment:  Equipment shall be field tested to verify proper alignment.
	3.3 PACKAGED EQUIPMENT
	A. When any system is furnished as pre-packaged equipment, the CONTRACTOR shall coordinate space and structural requirements, clearances, utility connections, signals, and outputs with Subcontractors to avoid later change orders.
	B. If the packaged system has any additional features (as safety interlocks, etc.) other than required by the Contract Documents, the CONTRACTOR shall coordinate such features with the ENGINEER and provide material and labor necessary for a complete i...
	3.4 FIELD ASSEMBLY
	A. Studs, cap screws, bolt and nuts used in field assembly shall be coated with Never Seize compound or equal.
	3.5 WELDING
	A. Welds shall be cleaned of weld-slag, splatter, etc. to provide a smooth surface.
	3.6 FIELD TESTS
	A. Where indicated by the individual equipment sections, equipment shall be field tested after installation to demonstrate satisfactory operation without excessive noise, vibration, or overheating of bearings or motor.
	B. The following field testing shall be conducted:
	1. Start equipment, check, and operate the equipment over its entire operating range.  Vibration level shall be within the amplitude limits as indicated or as recommended by the reference applicable standards.
	2. Obtain concurrent readings of motor voltage, amperage, capacity, vibration, and bearing temperatures.
	3. Operate equipment indicated in Section 01 75 00 – Starting and Adjusting.
	C. The ENGINEER shall witness field-testing.  The CONTRACTOR shall notify the ENGINEER of the test schedule 72 hours in advance.
	D. In the event that any equipment fails to meet the test requirements, the equipment shall be modified and retested until it satisfies the requirement.
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	5.1 Apprentice Incentive
	Palm Beach County offers an Apprentice Incentive payment to a contractor who actually expends a minimum of $25,000 (including subcontractors) in payroll costs on apprentice wages.  For purposes of this section, “apprentice” means any person who is par...
	Upon completion of the Contract, Contractor may apply for the payment which will be added to the Contract by change order. If the County determines that the Contractor complied with the requirements of this section, it will reimburse the contractor 20...
	For projects with construction costs of $20,000,000 or greater, the threshold amount of expenditures for apprentices which must be paid to qualify for the incentive shall increase to $50,000 and the maximum reimbursement payment to $200,000.

	SECTION 2
	PROPOSAL REQUIREMENTS AND CONDITIONS
	2-1 Prequalification of Bidders DELETE AND INSERT THE FOLLOWING:
	1. Shall clearly identify Palm Beach County, a political subdivision of the State of Florida, its officers, agents and employees as Additional Insured for all required insurance coverages, except Workers’ Compensation and Business Auto Liability.
	2. Shall clearly indicate project name and project number to which it applies.
	3. Shall clearly indicate a notification requirement in the event of cancellation or non-renewal of coverage.
	4. Evidence of renewal coverage or reinstatement of cancelled coverage must be provided in advance of any policy that may expire during the term of this Contract. Failure to provide such certificate shall result in automatic stoppage of the Work until...
	5. Within forty-eight (48) hours of a request by the Department, and subsequently, prior to expiration of any of the required coverage throughout the term of this Contract the Contractor shall deliver to the Department through Department’s designated ...
	Palm Beach County Board of County Commissioners
	A. Upon receipt of any such notice, Contractor and its Surety shall, unless the notice requires otherwise:
	1. Immediately discontinue Work on the date and to the extent specified in the notice;
	2. Place no further orders or subcontracts for Materials, services, or facilities, other than may be necessary or required for completion of such portion of Work under the Contract that is not terminated;
	3. Promptly make every reasonable effort to obtain cancellation upon terms satisfactory to Department of all orders and subcontracts to the extent they relate to the performance of Work terminated or assign to the Department those orders and subcontra...
	4. The Contractor agrees to assign all subcontracts required for performance of this Contract to the Department;
	5. The Contractor shall include in all subcontracts, Equipment leases and purchase order, a provision requiring the subcontractor, Equipment lessor or supplier, to consent to the assignment of their subcontract to the Department;
	6. Assist the Department, as specifically requested in writing, in the maintenance, protection and disposition of property acquired by the Department under the Contract; and
	7. Complete performance of any Work which is not terminated.
	1. All amounts due and not previously paid to Contractor for Work completed in accordance with the Contract prior to such notice, and for Work thereafter completed as specified in such notice.
	2. The reasonable cost of settling and paying claims arising out of the termination of Work under subcontracts or orders as provided in Subparagraph A.3. above.
	3. The verifiable costs incurred pursuant to Subparagraph A.5. above.
	4. Any other reasonable costs which can be verified to be incidental to such termination of Work.
	G. Plant materials may be reserved in advance by the Department from nursery sources provided by the Contractor for predetermined amounts of time prior to shipment and delivery.  The reserve period will be designated by the County Department issuing t...
	Reserve Period       Percent of Unit Price Paid
	for Reservation of Plant Material
	1 - 90 Days          10%
	1 - 180 Days          25%
	1 - 270 Days          50%
	All advance payments shall be applied to the balance owed to the Contractor by the Department upon the completion of any applicable warranty periods.  All post- installation guarantees, as specified in ITEM 585 - 1.11, shall apply to all plants held i...
	E. Use machinery that is designed to root prune tree/palm roots with a clean cut. Do not use machinery that will tear or shred the root system. Cut the root system in quarter sections to allow for new feeder roots to develop. If hand root pruning, use...
	F. Large Hardwoods trees exceeding 8” Cal. shall be transported/moved by the following method.
	To protect the integrity and health of the hardwood to be transplanted, a Certified Arborist or Landscape Architect must be consulted “Prior to Relocation” through the County designated representative to determine the best methodology to relocate the ...
	B. Galvanized Steel:  Galvanized steel pipe shall conform to the requirements of ASTM Designation A 120, Schedule 40.  At threaded joints between PVC and metal pipes, the metal shall contain the socket end and the PVC side, the spigot.  A metal spigot...
	D. All electric control wire shall be sized as recommended by the controller, valve, Two-wire control system and grounding manufacturer, except as otherwise specified. It shall be encased in an orange 1-1/4” HDPE pipe conduit installed in the piping t...
	E. At all wire connections at remote control valves, decoders and at all wire splices, the wire shall be left with sufficient slack so that in case of repair the valve bonnet, decoder or splice may be brought to the surface without disconnecting the w...
	F. Each remote control valve shall be connected to a single station decoder shall have wire sizes and coded colors per the Zone Control Valve/Decoder Wiring/Grounding Detail and as recommended by the manufacturer, except as otherwise specified. All de...
	Only those remote control valves, which are being controlled by one specific controller, shall be connected to that controller’s two-wire control system.
	G. Two-Wire Control System wiring between the single decoders and the zone valves shall be 14/2 AWG Paige DTS Cable, color coded with each pair being different colors than the other solenoid wires within the group of solenoids per the Zone Control Val...
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	1.1 THE SUMMARY
	A. Construct Work as described in the Contract Documents.

	1. Provide the materials, equipment, and incidentals required to make the Project completely and fully operable.
	2. Only the materials listed in Palm Beach County Water Utilities Department Engineering Services Division - Approved Materials and Equipment List (Latest Version) are approved for use within the PBCWUD service area, or as specified herein.
	3. Provide the labor, equipment, tools, and consumable supplies required for a complete Project.
	4. Provide the civil, structural, mechanical, and all other Work required for a complete and operable Project.
	5. Test and place the completed Project in operation.
	6. Provide the special tools, spare parts, lubricants, supplies, or other materials as indicated in Contract Documents for the construction, operation, and maintenance of the Project.
	7. Arrange and coordinate with Supplier for deliveries of OWNER purchased products in accordance with construction schedule, coordinate to avoid conflict with work and conditions at the site. Unload the products at the site, and store and protect the ...
	8. The WORK shall be complete, and all work, materials, and services not expressly indicated or called for in the Contract Documents which may be necessary for the complete and proper construction of the WORK in good faith shall be provided by the CON...
	9. CONTRACTOR shall comply with all applicable federal, state and local safety regulations, laws and standards, as well as any specific Palm Beach County or Water Utilities Department requirements while completing the work.
	10. Except as specifically noted, the CONTRACTOR shall provide and pay for:
	a. Labor, materials, and equipment.
	b. Tools, equipment and machinery.
	c. Water, electricity, and other utilities required to complete project.
	d. Other facilities and services necessary for proper execution and completion of the work.
	e. Permits, surveys, and testing.
	B. The CONTRACTOR and its SUBCONTRACTORS shall meet the qualification requirements as defined in the front end (Div 0) specifications.
	1.2 DESCRIPTION OF WORK
	A. Work is described in general, non-inclusive terms as:

	1. Providing water and sewer system improvements in unincorporated Palm Beach County along Benoist Farms Road from State Road 80 (Southern Blvd) to Belvedere Rd. Improvements include water main and force main extensions, relocation of pipes in conflic...
	2. The CONTRACTOR shall complete all work shown in the Drawings and as indicated in the Technical Specifications and all work and materials shall meet the requirements outlined in these Technical Specifications and the latest edition of the Palm Beach...
	1.3 CONTRACT METHOD
	A. The WORK hereunder will be constructed under a single unit-price contract.

	1.4 WORK UNDER OTHER CONTRACTS
	A. The following construction work is not included in this Contract, but may impact construction scheduling, testing, and startup:
	B. Obtain clarification from the OWNER in the case of a disagreement between the above list and those specified elsewhere in the Contract Documents.
	C. Completion of the Work described in this Contract may impact the construction and testing of the items listed above.

	1. Coordinate construction activities through the OWNER.
	2. Pay claims for damages which result from the late completion of the Project or any specified Milestones.
	1.5 WORK BY OTHERS
	A. Where 2 or more contracts are being performed at one time on the same Site or adjacent land in such manner that work under one contract may interfere with work under another, the OWNER will determine the sequence and order of the Work in either or ...
	B. Interference With Work On Utilities:  The CONTRACTOR shall cooperate fully with all utility forces of the OWNER or forces of other public or private agencies engaged in the relocation, altering, or otherwise rearranging of any facilities which inte...

	1.6 WORK SEQUENCE
	A. The CONTRACTOR's attention is directed to the fact that during the period of construction, no interruption in the flow of utilities to be relocate can be accommodated, and the CONTRACTOR shall so schedule its construction operations that no interfe...
	B. Access to the site is limited to the hours as defined in the front end (Div 0) specifications.

	1.7 CONTRACTOR USE OF SITE
	A. The CONTRACTOR's use of the Site shall be limited to its construction operations, including on-site storage of materials, on-site fabrication facilities, and field offices.

	1.8 OUTAGE PLAN AND REQUESTS
	A. Unless the Contract Documents indicate otherwise, the CONTRACTOR shall not remove from service, de-energize, or modify settings for any existing operating tank pipeline, valve, channel, equipment, structure, road, or any other facility without perm...

	1. The maximum duration of any outage shall be 2 hours unless prior approval is obtained from the OWNER.
	B. Where the WORK requires modifications to existing facilities or construction of new facilities and connection of new facilities to existing facilities, the CONTRACTOR shall submit a detailed outage plan and schedule for the ENGINEER'S approval a mi...
	C. A completed System Outage Request form shall accompany each outage plan.  The outage plans shall be coordinated with the construction schedule and shall meet the restrictions and conditions of the Contract Documents.  The outage plan shall describe...
	D. The ENGINEER shall be notified in writing at least one week in advance of the required outage if the schedule for performing the work has changed or if revisions to the outage plan are required.
	E. The CONTRACTOR shall provide written confirmation of the shutdown date and time 2 working days prior to the actual shutdown.

	1.9 OWNER USE OF THE SITE AND OCCUPANCY
	A. The OWNER may utilize all or part of the existing Site during the entire period of construction for installation of the companion roadway and drainage improvement project.  The CONTRACTOR shall cooperate and coordinate with the OWNER to facilitate ...
	B. Testing of equipment and appurtenances including specified test periods, training, and startup does not constitute acceptance for operation.
	C. Owner may accept the facility for continued use after startup and testing at the option of the Owner.  If acceptance is delayed at the option of the Owner, shut down facilities per approved Operation and Maintenance procedures.
	D. The execution of bonds indicates the consent of the surety to these provisions for occupancy of the structures and use of equipment.
	E. Provide an endorsement from the insurance carrier permitting occupancy of the structures and use of equipment during the remaining period of construction.
	F. Conduct operations to ensure the least inconvenience to the Owner and general public.

	1.10 CONSTRUCTION OF UTILITIES
	A. Utility companies or their CONTRACTOR’s will provide new or enhanced utilities for this Project.  Coordinate with others performing Work associated with this Project.

	B. Power and Electrical Services:
	1. Pay for temporary power, including but not limited to construction cost, meter connection, fees and permits.
	2. CONTRACTOR may use the permanent power source in lieu of temporary power source when permanent power is available at the Site.
	a. Notify ENGINEER and OWNER to use the permanent power source.
	b. Arrange with the power utility and pay the charges for connections and monthly charges for use of this power.
	3. Pay for the power consumed until the Project has been accepted as substantially complete, unless noted otherwise.
	4. The utility company is to provide the electric meter and shall install and connect upon notification of completed work by the CONTRACTOR.
	5. Utility pole mounted transformer to be provided and installed to the new overhead lines by the utility company.
	6. The utility is to provide power cable from the secondary of the transformer to the weatherhead.
	C. Telephone Services:
	1. Telephone Company will provide construction to the point shown on Drawings.
	2. Provide conduit, cable, pull boxes, manholes, and other appurtenances for the installation of telephone fiber between the point shown on the drawings and the main telephone terminal board.
	3. CONTRACTOR shall make all arrangements for any temporary phone service used by the CONTRACTOR including construction cost, telephones and equipment, connection fees, and permit.
	4. CONTRACTOR may use the permanent telephone system when permanent lines are available at the site with the approval of the OWNER.
	5.  Notify OWNER of intent to use the permanent telephone system.
	6. Arrange with Telephone Utility and pay the charges for connections and monthly charges for use of this service.
	7. Pay for the service until the project has been accepted as substantially complete. Provide separate service for OWNER, CONTRACTOR, and ENGINEER.
	1.11 REQUIREMENTS OF OTHER AGENCIES
	A. When performing Work on facilities owned by agencies other than OWNER, comply with all requirements of such agencies which are more restrictive than those specified herein.
	1.12 PROTECTION OF EXISTING STRUCTURES
	A. The CONTRACTOR shall assume full responsibility for the protection of all existing buildings, structures, poles, signs, services to buildings, hydrants, drains, ductbanks and electric and telephone cables, whether or not they are shown on the Drawi...
	B. The CONTRACTOR shall be responsible for the protection of property, in the areas in the vicinity of the project; and for the protection of his own equipment, supplies, materials and work, against any damage resulting from the elements, such as floo...
	C. Protection and temporary removal and replacement of existing structures as described in this Section shall be a part of the Work under the Contract and all costs in connection therewith shall be included in the Lump Sum Bid Price.
	1.13 SITE FAMILIARIZATION
	A. The CONTRACTOR's attention is particularly called to the provisions of the Instructions to Bidders. The CONTRACTOR shall check and familiarize himself with the overall general conditions prevailing along the route of construction and at the constru...
	B. All vertical and horizontal locations for existing surface and subsurface structures, utilities, etc. Have been shown on the drawings according to the best information available. No attempt has been made to show all below grade utilities not visibl...
	C. Prior to the start of construction and/or ordering of any materials or fabricated items, the CONTRACTOR shall confirm, at their own expense, all exact vertical and horizontal locations, and shall be responsible to verify.  If "other" structures, ut...
	1.14 PROTECTION AND RESTORATION OF SURVEY MONUMENTS
	A. The CONTRACTOR shall be responsible for protecting and restoring all land and property corners, such as section corners, ¼ section corners, property corners or block control points, and for maintaining all horizontal and vertical control points.  A...
	1.15 INDEMNIFICATION:
	A. To the fullest extent permitted by Laws and Regulations, CONTRACTOR shall indemnify and hold harmless OWNER and ENGINEER, and the officers, directors, partners, employees, agents, consultants and subcontractors of each and any of them from and agai...
	B. In any and all claims against the OWNER or ENGINEER or any of their respective consultants, agents, officers, directors, partners, or employees by any employee (or the survivor or personal representative of such employee) of CONTRACTOR, any subcont...
	C. The indemnification obligations of CONTRACTOR under Paragraph A shall not extend to the liability of ENGINEER and Engineer’s officers, directors`, partners, employees, agents, consultants and subcontractors arising out of:
	1. The preparation or approval of, or the failure to prepare or approve, maps, Drawings, opinions, reports, surveys, Change Orders, designs, or Specifications; or
	2. Giving directions or instructions, or failing to give them, if that is the primary cause of the injury or damage.
	1.16 CONTRACTORS LIABILITY INSURANCE
	A. CONTRACTOR shall meet all contract insurance requirements providing coverage for not less than the amount specified in the contract or greater where required by Laws and Regulations including but not limited to providing Comprehensive General Liabi...
	B. Prior to beginning work, CONTRACTOR shall provide the OWNER and ENGINEER with its certificates of Insurance and endorsements naming the OWNER and ENGINEER as additional insureds.
	C.
	PART 2 --  PRODUCTS (Not Used)
	PART 3 --  EXECUTION (Not Used)

	01 14 00 - Work Restrictions_v033117
	1.1 THE SUMMARY
	A. WORK shall be scheduled, sequenced, and performed in a manner which minimizes disruption to the public and to the operation and maintenance of existing facilities along the pipeline alignment.
	B. The CONTRACTOR shall incorporate the construction and schedule constraints of this Section in preparing the construction schedules required.
	1.2 EXISTING UTILITIES
	A. The WORK shall be executed while the existing utilities remain in operation or by-pass.  Operation of existing pump stations, watermains, and drainage shall not be jeopardized nor shall the volume of flow be reduced as a result of the execution of ...
	B. Unless indicated otherwise, temporary pumping, piping, power, lighting, controls, instrumentation, alarms, security devices, and safety devices shall be provided by the CONTRACTOR whenever its activity or interruption due to its activity affects th...
	C. The construction constraints in this Section do not include every item affecting the completion of the WORK, but are intended to describe the sequence of critical events necessary to minimize disruption to flows and to ensure compliance with all pe...
	1.3 BYPASSING
	A. Bypassing of untreated or partially treated sewage to surface waters or drainage courses is prohibited during construction.  In the event accidental bypassing is caused by the CONTRACTOR's operations, the OWNER shall immediately be entitled to empl...
	1.4 OUTAGE REQUESTS
	A. Modifications to existing facilities, the construction of new facilities, and the connection of new to existing facilities may require the temporary outage or bypass of existing water and sewer distribution mains.  In such cases, the CONTRACTOR sha...
	B. The outage plans shall be submitted to the ENGINEER for acceptance a minimum of 1 weeks in advance of the time that such outages are required.  The outage plans shall be coordinated with the construction schedule and shall meet the restrictions and...
	C. The CONTRACTOR shall not begin any alteration affecting existing facilities until specific written approval has been granted by the ENGINEER in each case.
	D. The ENGINEER will coordinate the CONTRACTOR's planned procedure with the treatment facility personnel.  The ENGINEER has the authority to modify any proposed shutdown procedures if such procedures would adversely impact the plant operations.
	E. The ENGINEER shall be notified in writing at least one week in advance of the required outage if the schedule for performing the WORK has changed or if revisions to the outage plan are required.  The CONTRACTOR shall provide written confirmation of...
	1.5 TEMPORARY CONNECTIONS
	A. Making connections to existing facilities or other operations that interfere with the operation of the existing equipment shall be thoroughly planned in advance, and required equipment, materials, and labor shall be on hand at the time of undertaki...
	B. The cost of any temporary facilities and night, weekend, or holiday activity and overtime payments required during process interruptions shall be included in the WORK.
	C. Temporary facilities and piping shall be located to minimize interference with CONTRACTOR's construction facilities and OWNER's operation and maintenance of the water distribution and sewer collection systems.  Unless otherwise indicated, each temp...
	D. When temporary electrical power, controls, instrumentation, or alarms are required for routine continuous operations of existing or new equipment, the CONTRACTOR shall provide the necessary equipment and appurtenances.  Prior to installing said equ...
	E. A plan showing the size and location of the temporary facilities and piping shall be submitted to the ENGINEER at the same time as the outage plan required under this Section.  Costs for design, provision, operation, and removal of temporary facili...
	1.6 CONSTRUCTION SEQUENCING
	A. Construction activities shall be scheduled and sequenced to ensure continuous operation of the existing water distribution and sewer collection systems.  The CONTRACTOR's scheduling shall develop construction sequencing so that the WORK will not ad...
	1. Safe working conditions for personnel shall be maintained during rehabilitation, modification, and demolition WORK.  The foregoing includes at least proper trench excavation, the provision of temporary equipment guards, supports, warning signs, wal...

	2. Temporary facilities shall be constructed in accordance with applicable codes and regulations to operate safely and properly.
	3. Valves to be temporarily shut off during the WORK shall be tagged as such and shall be wired shut with a crimped lead seal and padlocked.
	4. Electrical and mechanical equipment shall be similarly shut down.

	1.7 PERMITS
	A. The CONTRACTOR shall abide by the conditions of permits and shall obtain proof of satisfaction of conditions from issuers of permits prior to acceptance of the WORK by the OWNER.
	B. Conditions affecting the CONTRACTOR are found in the following permits.  Copies of obtained permits and conditions are attached as an appendix to these specifications.
	1.8 SEQUENCE AND SCHEDULE CONSTRAINTS
	A. General:  It is the CONTRACTOR's responsibility to coordinate and plan the construction activities to integrate each schedule constraint into performance of the overall WORK.
	B. The listing of sequence and schedule constraints below does not mean that every constraint or special condition has been identified.  The list does not substitute for the CONTRACTOR's coordination and planning for completion of the WORK within the ...
	C. The following constraints affect the construction sequence and schedule.
	1. This project is being performed in coordination with Palm Beach County Engineering and Public Works Department, Roadway Production Division, roadway widening project. The CONTRACTOR shall be responsible for incorporating both projects into the coor...

	01 73 29 - Cutting and Patching_v033117
	1.1 THE SUMMARY
	A. Section Includes:
	1. CONTRACTOR shall be responsible for all cutting, backfill, base replacement, asphalt replacement, milling required to complete the Work.  The Contract Plans list cutting and patching of driveways and roadways.  The CONTRACTOR shall maintain traffic...

	B. Related sections:
	1. Section 01 11 00 – Summary of Work
	2. Section 31 23 33 – Trenching and Backfilling

	1.2 PERFORMANCE REQUIREMENTS
	A. Execute cutting and demolition by methods that will prevent damage to other Work and will provide proper surfaces to receive installation of repairs.
	B. Perform excavation and backfill by methods that will prevent settlement or damage to other Work.
	C. Execute fittings and adjustment of products to provide a finished installation to comply with specified products, functions, tolerances and finishes.
	D. Minimize disruption of vehicular and pedestrian traffic during cutting and patching.  If a property has multiple entrances close only one entrance at a time.
	E. Restoration of Pavement:
	1. General:  Water main and sewer main installed in this project will be coordinated this the PBC Land Development Department’s road widening project. Restoration of pavement shall be coordinated as needed with roadway plans.
	2. Where required for utility work outside the road widening project all paved areas including asphaltic concrete berms cut or damaged during construction shall be replaced with similar materials of equal thickness to match the existing adjacent undis...
	3. Temporary Resurfacing:  Wherever permanent resurfacing is not possible immediately after completing the work, the CONTRACTOR shall place temporary surfacing promptly after backfilling and shall maintain such surfacing until final restoration of imp...
	4. Permanent Resurfacing:  In order to obtain a satisfactory junction with adjacent surfaces, the CONTRACTOR shall saw cut back and trim the edge so as to provide a clean, sound, vertical joint before permanent replacement of an excavated or damaged p...
	5. Restoration of Sidewalks or Private Driveways:  Wherever sidewalks or private roads have been removed for purposes of construction, the CONTRACTOR shall place suitable temporary sidewalks or roadways promptly after backfilling and shall maintain th...

	2.1 MATERIALS
	A. Comply with specifications and standards for each product involved.
	3.1 INSPECTION
	A. Inspect existing conditions of the Project, including elements subject to damage or to movement during cutting and patching.
	B. After uncovering the Work, inspect conditions affecting installation of products or performance of the Work.
	C. Report unsatisfactory or questionable conditions to the ENGINEER in writing; do not proceed with the Work until the ENGINEER has provided further instructions.
	3.2 PREPARATION
	A. Provide adequate temporary support as necessary to assure structural integrity of affected portions of the Work.
	B. Provide devices and methods to protect other portions of the Work from damage.
	C. Provide protection from elements for that portion of the Project which may be exposed by cutting and patching work, and maintain excavations free from water.

	01 74 30 - Pressure Pipe Testing and Disinfection_v033117
	1.1 THE SUMMARY
	A. The CONTRACTOR shall test and disinfect potable water pipelines and appurtenant piping, in accordance with the Contract Documents.
	B. The CONTRACTOR shall be responsible for obtaining permits for discharging excess testing and disinfection water and dechlorination of such water if required to satisfy permit limits.
	1.2 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with submittal procedures.
	B. Furnish:
	1. A testing plan and schedule, including method for water conveyance, control, disposal, and disinfection shall be submitted in writing for approval.
	2. Name of certified bacteriological testing laboratory.
	3. Resume of experienced technician, if liquid chlorine is proposed.
	2.1 MATERIAL REQUIREMENTS
	A. All test equipment, chemicals for chlorination, temporary valves, bulkheads, and other water control equipment, and choice of disinfectant shall be as determined by the CONTRACTOR.  No materials shall be used which would be injurious to the WORK fo...
	B. Chlorine for disinfection may be in the form of liquid chlorine, sodium hypochlorite solution, or calcium hypochlorite granules or tablets.
	1. Liquid chlorine shall be in accordance with the requirements of ANSI/AWWA B301 -Liquid Chlorine, and shall be used only when each of the following conditions are satisfied:
	a. Appropriate gas flow chlorinators and ejectors are used.
	b. An experienced technician directly supervises.
	c. Appropriate safety practices are observed.
	2. Sodium and calcium hypochlorite shall be in accordance with ANSI/AWWA B300 -Hypochlorites.
	C. Dechlorination agents may be sodium bisulfate, sodium sulfite, or sodium thiosulfate.
	3.1 GENERAL
	A. Water for testing and disinfecting water pipelines will be furnished by the OWNER; however, the CONTRACTOR shall convey the water from the OWNER-designated source to the points of use.
	B. All pressure pipelines shall be tested; those for potable water shall be disinfected.  All chlorinating and testing operations shall be performed in the presence of the ENGINEER.
	C. Disposal of flushing water and water containing chlorine shall be by methods acceptable to the ENGINEER.
	D. Disinfection operations shall be scheduled as late as possible during the Contract Time to maximize the degree of sterility of the facilities at the time the WORK is accepted by the OWNER.  Bacteriological testing shall be performed by a certified ...
	3.2 HYDROSTATIC TESTING OF PIPELINES
	A. Pipeline 30-inches diameter and larger shall be visually inspected that all debris has been removed prior to flushing.
	B. Prior to hydrostatic testing, pipelines shall be flushed or blown out as appropriate.  The CONTRACTOR shall test pipelines in sections.  Sections to be tested shall be defined by isolation valves in the pipeline.  Where such valves are not present,...
	C. The pipeline shall be filled at a rate which will not cause any surges or exceed the rate at which the air can be released through the release valves at a reasonable velocity.  The air within the pipeline shall be allowed to escape completely.  The...
	D. The hydrostatic test shall consist of holding the indicated test pressure on the pipeline segment for a period of 2 hours for DIP and PVC.  Visible leaks that appear during testing shall be repaired in a manner acceptable to the ENGINEER.  Add wate...
	E. The maximum allowable leakage for distribution and transmission pipelines shall be the maximum quantity of make-up water that must be supplied into the tested pipe to maintain pressure within 5 psi of the specified test pressure shall not exceed 50...
	E. The maximum allowable leakage for distribution and transmission pipelines shall be the maximum quantity of make-up water that must be supplied into the tested pipe to maintain pressure within 5 psi of the specified test pressure shall not exceed 50...
	3.3 DISINFECTING PIPELINES
	A. General:  Potable water pipelines except those appurtenant to hydraulic structures shall be disinfected in accordance with the requirements of ANSI/AWWA C651 - Disinfecting Water Mains, using the Continuous-Feed Method as modified herein.
	B. Chlorination:  A chlorine-water mixture shall be uniformly introduced into the pipeline by means of a solution-feed chlorinating device.  The chlorine solution shall be introduced at one end of the pipeline through a tap in such a manner that as th...
	C. Retention Period:  Chlorinated water shall be retained in the pipeline for at least 24 hours.  After the chlorine-treated water has been retained for the required time, the free chlorine residual at the pipeline extremities and at other representat...
	D. Chlorinating Valves:  During the process of chlorinating the pipelines, valves and other appurtenances shall be operated from closed to full open to closed while the pipeline is filled with the heavily-chlorinated water.
	E. Sampling Ports:  The CONTRACTOR shall provide sampling ports along the pipeline as defined on AWWA C651.  Taps may be made at manways and air valves to help facilitate the spacing requirement.
	F. Final Flushing:  After the applicable retention period, the heavily chlorinated water shall be flushed from the pipeline until chlorine measurements show that the concentration in the water leaving the pipeline is no higher than that generally prev...
	G. Bacteriological Testing:  After final flushing and before the pipeline is placed in service, a sample, or samples shall be collected from the end of the line, and shall be tested for bacteriological quality in accordance with the requirements of th...
	3.4 CONNECTIONS TO EXISTING SYSTEM
	A. Where connections are to be made to an existing potable water system, the interior surfaces of all pipe and fittings used in making the connections shall be swabbed or sprayed with a one percent hypochlorite solution before installation.  Thorough ...

	01 76 10 - Protection of Existing Facilities_v3
	1.1 THE SUMMARY
	A. The CONTRACTOR shall protect all existing utilities and improvements not designated for removal and shall restore damaged or temporarily relocated utilities and improvements to a condition equal to or better than prior to such damage or temporary r...
	B. Underground utilities shown in these plans are based on the best available information provided to the engineer. Contractor shall contact sunshine 811 and notify Palm Beach County Water Department at (561) 493-6000 two business days before digging ...
	C. The CONTRACTOR shall verify the exact locations and depths of all existing utilities, and the CONTRACTOR shall make exploratory excavations of all utilities that may interfere with the WORK.
	D. The CONTRACTOR is responsible for obtaining an excavation permit from the authority of jurisdictions prior to any excavation or demolition work, as required by local laws.
	E. It may be necessary for contractor to conduct soft/hard digs to confirm location of utilities, cost to conduct soft/hard digs shall be considered incidental.
	F.  Any damage resulting from the contractor's operations shall be repaired at the CONTRACTOR's sole expense.
	G. There may be other underground utilities that exist that are not shown on the plans. The CONTRACTOR shall verify whether or not any other utilities exist prior to construction that would interfere with the proposed improvements and notify OWNER and...
	H. All such exploratory excavations shall be performed as soon as practicable after award of the Contract and a sufficient time in advance of construction to avoid possible delays to the CONTRACTOR’s WORK.
	I. Should conflicts arise between the proposed improvements shown and the location of existing utilities, the CONTRACTOR shall contact the ENGINEER for resolution prior to ordering materials and installation..
	J. The number of exploratory excavations required shall be that number which is sufficient to determine the alignment and grade of the utility.
	K. Related Sections:
	1. Section 01 11 00 – Summary of Work
	2. Section 01 14 00 – Work Restrictions
	3. Section 01 73 29 – Cutting and Patching

	1.2 RIGHTS-OF-WAY
	A. The CONTRACTOR shall not do any WORK that would affect any oil, gas, sewer, or water pipeline; any telephone, communications cable conduits, or electric transmission line; any fence; or any other structure, nor shall the CONTRACTOR enter upon the r...
	B. After authority has been obtained, the CONTRACTOR shall give said party due notice of its intention to begin work, if required by said party, and shall remove, shore, support, or otherwise protect such pipeline, transmission line, ditch, fence, or ...
	C. When two or more contracts are being executed at one time on the same or adjacent land in such manner that work on one Contract may interfere with that on another, the OWNER shall determine the sequence and order of the WORK.
	D. When the limits of one Contract are the necessary or convenient means of access for the execution of another Contract, such access or any other reasonable privilege may be granted by the OWNER to the CONTRACTOR to the extent, amount, in the manner,...
	E. No such decision as to the method or time of conducting the WORK or the use of territory shall be made the basis of any claim for the delay or damage, except as provided for temporary suspension of the WORK.
	1.3 PROTECTION OF STREET OR ROADWAY MARKERS
	A. The CONTRACTOR shall not destroy, remove, or otherwise disturb any existing survey markers or other existing street or roadway markers without proper authorization.
	B. No pavement breaking or excavation shall be started until all survey or other permanent marker points that will be disturbed by the construction operations have been properly referenced.
	C. All survey markers or points disturbed by the CONTRACTOR shall be accurately restored after all street or roadway re-surfacing has been completed.
	1.4 RESTORATION OF PAVEMENT
	A. Restoration of pavement (temporary and permanent resurfacing and sidewalks or private drives) shall be done in accordance with Section – 01 73 29 Cutting and Patching.
	1.5 EXISTING UTILITIES AND IMPROVEMENTS
	A. General
	1. The CONTRACTOR shall protect underground utilities and other improvements which may be impaired during construction operations, regardless of whether or not the Utilities are indicated on the Drawings.
	2. It shall be the CONTRACTOR’s responsibility to ascertain the actual location of all existing utilities and other improvements that will be encountered in its construction operations, and to see that such utilities or other improvements are adequate...
	3. The CONTRACTOR shall take all possible precautions for the protection of unforeseen utility lines to provide for uninterrupted service and to provide such special protection as may be deemed necessary.
	4. Except where the Drawings indicate Utilities have been field located during design or certain Utility locations shall be exposed as part of the WORK, the CONTRACTOR shall be responsible for exploratory excavations as it deems necessary to determine...
	5. CONTRACTOR shall pothole all conflicts within the first 30 days of the Contract to avoid delays while installing the pipelines.

	B. Utilities to be Moved:
	1. In case it may be necessary to move the property of any public utility or franchise holder, such utility company or franchise holder will, upon request of the CONTRACTOR, be notified by the OWNER to move such property within a specified reasonable ...
	2. When utility lines that are to be removed are encountered within the area of operations, the CONTRACTOR shall notify the ENGINEER a sufficient time in advance for the necessary measures to be taken to prevent interruption of service.

	C. Temporary Removal and/or Relocation:
	1. Where the proper completion of the WORK requires the temporary removal, permanent removal, and/or relocation of an existing utility or other improvement which is indicated, the CONTRACTOR shall remove and, without unnecessary delay, temporarily rep...
	2. In all cases of such temporary removal or relocation, restoration to the former location shall be accomplished by the CONTRACTOR in a manner that will restore or replace the utility or improvement as nearly as possible to its former locations and t...

	D. Owner’s Right of Access:
	1. The right is reserved to the OWNER and to the owners of public utilities and franchises to enter at any time upon any public street, alley, right-of-way, or easement for the purpose of making changes in their property made necessary by the WORK of ...

	E. Underground Utilities Indicated:
	1. Existing utility lines that are indicated or the locations of which are made known to the CONTRACTOR prior to excavation and that are to be retained, and all utility lines that are constructed during excavation operations shall be protected from da...
	2. All vertical and horizontal locations for existing surface and subsurface structures, utilities, etc. Have been shown on the drawings according to the best information available. No attempt has been made to show all below grade utilities not visibl...
	3. It shall be the CONTRACTOR’s responsibility for determining the location of underground utilities and should use necessary mean to determine their location prior to WORK.

	F. Underground Utilities Not Indicated:
	1. In the event that the CONTRACTOR damages existing Utility lines that are not indicated or the locations of which are not made known to the CONTRACTOR prior to excavation, a verbal report of such damage shall be made immediately to the damaged Utili...
	2. It shall be the CONTRACTOR’s responsibility for determining the location of underground utilities in the area of WORK and should use necessary mean to determine their location prior to WORK.
	3. If directed by the ENGINEER, repairs shall be made by the CONTRACTOR under the provisions for changes and extra work contained in the General Conditions.

	G. All costs of repairing damage not due to failure of the CONTRACTOR to exercise reasonable care, and removing or relocating such utility facilities not shown on the Contract Documents with reasonable accuracy, and for equipment on the project which ...
	H. All repairs to a damaged utility or improvement are subject to inspection and approval by an authorized representative of the utility or improvement owner being concealed by backfill or other work.
	1. All oil and gasoline pipelines, power, and telephone or the communication cable ducts, gas mains, water mains, irrigation lines, sewer lines, storm drainage, poles, and overhead power and communication wires and cables encountered along the line of...
	2. The CONTRACTOR shall be responsible for and shall repair all damage due to its operations, and the provisions of this Section shall not be abated even in the event such damage occurs after backfilling or is not discovered until after completion of ...

	1.6 TREES WITHIN ROAD RIGHT-OF-WAY AND PROJECT LIMITS
	A. General:
	1. The CONTRACTOR shall exercise all necessary precautions so as not to damage or destroy any trees or shrubs, including those lying within street right-of-way and project limits, and shall not trim or remove any trees unless such trees have been appr...
	2. All existing trees and shrubs which are damaged during construction shall be trimmed or replaced by the CONTRACTOR or a certified tree company under permit from the jurisdictional agency and/or OWNER.
	3. Tree trimming and replacement shall be accomplished in accordance with the following paragraphs.

	B. Trimming:
	1. Symmetry of the tree shall be preserved; no stubs or splits or torn branches left; clean cuts shall be made close to the trunk or large branch.
	2. Spikes shall not be used for climbing live trees.
	3. Cuts over 1 1/2 inches in diameter shall be coated with a tree paint product that is waterproof, adhesive, and elastic, and free from kerosenes, coal tar, creosote, or other material injurious to the life of the tree.

	C. Replacement:
	1. The CONTRACTOR shall immediately notify the jurisdictional agency/or OWNER if any tree is damaged by the CONTRACTOR’s operations.
	2. If, in the opinion of said agency or the OWNER, the damage is such that replacement is necessary, the CONTRACTOR shall replace the tree at its own expense.
	3. The tree shall be of a like size and variety as the tree damaged, or, if of a smaller size, the CONTRACTOR shall pay to the OWNER of said tree a compensatory payment acceptable to the tree owner, subject to the approval of the jurisdictional agency...
	4. The size of the trees shall be not less than 1-inch diameter, nor less than six feet (6’) in height.

	1.7 NOTIFICATION BY THE CONTRACTOR
	A. Prior to any excavation in the vicinity of any existing underground facilities, including all water, sewer, storm drain, gas, petroleum products, or other pipelines; all buried electric power, communications, or television cables; all traffic signa...
	B. The CONTRACTOR shall also notify 1-800-432-4770 “SUNSHINE STATE ONECALL OF FLORIDA, INC.” at least three (3) days, but not more than ten (10) days prior to such excavation.

	02 00 00 - Existing Conditions_v033117
	1.1 General
	A. The plans depict the approximate locations of existing subsurface utilities.
	B. Related sections:
	1. Section 31 23 33 – Trenching and Backfilling

	3.1 CONSTRUCTION
	A. Notify the owners of utilities at least 48 hours in advance of conducting construction near these existing utilities.
	B. Locate cables, ducts, conduits, pipelines, casings, etc., in advance of the proposed construction in cooperation with the owners of such utilities.
	C. Notify the ENGINEER of any substantial changes in the vertical or horizontal orientation of existing utilities that would require a deviation in the Contract Documents.
	D. Repair all damage done to existing utilities at no additional expense to the OWNER of the project, or the owner of the utility.
	4.1 Obstacles encountered not shown on the Drawings which may cause a revision to final grades may be considered grounds for compensation to the CONTRACTOR on a force account (equipment rental) basis for the time expended to re-perform any WORK necess...

	02 41 13.23 - Utility Line Removal_v033117
	1.1 THE REQUIREMENT
	A. Removal or abandonment of existing utilities and underground structures shall include, but not necessarily be limited to, the removal, salvage, demolition in place, abandonment, or other disposition of existing utilities, underground structures, or...
	B. This Section includes abandonment in place of existing sewers, junction structures, manholes, service lines, and force mains. It also includes water lines, fire hydrants, valves and valve boxes. Abandonment using flowable fill will be at the direct...
	1.2 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
	A. The following standards are referenced in this specification:
	1. ASTM C 150 - Standard Specification for Portland Cement
	2. ASTM C 494 - Standard Specification for Chemical Admixtures for Concrete
	3. ASTM C 618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete
	4. ASTM C 937 - Standard Specification for Grout Fluidifier for Preplaced-Aggregate Concrete
	5. ASTM C 940 - Standard Test Method for Expansion and Bleeding of Freshly Mixed Grouts for Preplaced-Aggregate Concrete in the Laboratory
	6. ASTM C 1017 - Standard Specification for Chemical Admixtures for Use in Producing Flowing Concrete
	7. ASTM C 1107 - Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink)
	B. The following sections are referenced in this specification:
	1. Section 31 23 33 – Trenching and Backfilling
	1.3 CONTRACTOR SUBMITTALS
	A. Conform to requirements of submittal procedures.
	B. Submit product data for proposed plugs for approval.
	C. Flowable fill mix design report:
	1. Flowable fill type and production method. Describe if fill will be mixed to final proportions and consistency in batch plant or if constituents will be added in transit mixer at placement location.
	2. Use of ballast. Provide percentage of ballast of total placement and size limits for ballast if fill is intended to be used with ballast.
	3. Aggregate gradation of fill. Aggregate gradation of mix (excluding ballast) shall be used as pilot curve for quality control during production.
	4. Fill mix constituents and proportions including materials by weight and volume, and air content but excluding ballast. Give types and amounts of admixtures including air entrainment or air generating compounds.
	5. Fill densities and viscosities, including wet density at point of placement.
	6. Initial time of set.
	7. Bleeding and shrinkage.
	8. Compressive strength.
	D. Technical information for equipment and operational procedures including projected slurry injection rate, grout pressure, method of controlling grout pressure, bulkhead and vent design, and number of stages of grout application.
	E. Experience record for proposed crew, showing minimum of 100 cubic yards of flowable fill placed using proposed or similar equipment and methods.
	F. At least 60 days prior to commencing abandonment activities, submit plan for abandonment, describing proposed grouting sequence, bypass pumping requirements and plugging, if any, and other information pertinent to completion of work.
	1.4 QUALITY ASSURANCE
	A. The Engineer will inspect all materials and work to ensure compliance with the Contract Documents.
	2.1 FLOWABLE FILL
	A. Design Mix Criteria. Provide design of one or more mixes to meet design criteria and conditions for placement. Present information required by Paragraph 1.05.B in mix design report including following:
	1. Cement: ASTM C 150 Type I or II. Volume and weight per cubic yard of fill. Provide minimum cement content of 100 pounds per cubic yard.
	2. Fly ash: ASTM C 618 Class C or F. Volume and weight per cubic yard of fill. Provide minimum Fly ash content of 200 pounds per cubic yard.
	3. Potable water: Volume and weight per cubic yard of fill. Amount of water determined by mix design testing.
	4. Aggregate gradation: 100 percent passing 3/8-inch sieve and not more than 10 percent passing No. 200 sieve. Mix design report shall define pilot gradation based on following sieve sizes 3/8-inch, Nos. 4, 8, 16, 30, 50, 100, and 200. Do not deviate ...
	5. Aggregate source material: Screened or crushed aggregate, pit or bank run fine gravels or sand, or crushed concrete. If crushed concrete is used, add at least 30 percent of natural aggregate to provide workability.
	6. Admixtures: Use admixtures meeting ASTM C 494 and ASTM C 1017 as needed to improve pumpability, to control time of set, and reduce bleeding.
	7. Fluidifier: Use fluidifier meeting ASTM C 937 as necessary to hold solid constituents in suspension. Add shrinkage compensator if necessary.
	8. Performance additive: Use flowable fill performance additive, such as Darafill or approved equal, to control fill properties.
	B. Flowable Fill Requirements
	1. Unconfined compressive strength: minimum 75 psi and maximum 150 psi at 56 days as determined based on an average of three tests for same placement. Present at least three acceptable strength tests for proposed mix design in mix design report.
	2. Placement characteristics: self-leveling.
	3. Shrinkage characteristics: non-shrink.
	4. Water bleeding for fill to be placed by grouting method in sewers: not to exceed 2 percent according to ASTM C 940.
	5. Minimum wet density: 90 pounds per cubic foot.
	2.2 BALLAST
	A. Ballast Material: Natural rock or concrete pieces with minimum size equal to at least 10 times maximum aggregate size of flowable fill and maximum size of 24 inches. Maximum dimension shall not be more than 20 percent of minimum dimension of space ...
	B. Ballast Composition: Free of regulated waste material.
	2.3 PLUGS
	A. Grout Plugs: Cement-based dry-pack grout conforming to ASTM C 1107, Grade B or C.
	B. Manufactured Plug: Commercially available plug or cap specifically designed and manufactured to be used with pipe being abandoned
	3.1 CUTTING AND CAPPING OF MAINS
	A. Do not begin cut, plug, and abandonment operations until replacement utility has been by-passed or constructed and tested, and all service connections have been installed.
	B. Install plug, clamp, and concrete reaction block and make cut as needed.
	C. Main to be abandoned shall not be valved off and shall not be cut or plugged other than as shown on drawings.
	D. After main to be abandoned has been cut and capped, check for other sources feeding abandoned pipeline. If sources are found, notify Construction Manager immediately. Cut and cap abandoned main at point of other feed as directed by Construction Man...
	E. Plug or cap ends or opening in abandoned main in manner approved by Construction Manager. Install concrete around cap and over pipe to ensure its not penetrable by groundwater. Before backfilling of a capped service line is started, the capping mus...
	F. Removed and dispose of surface identifications such as valve boxes. Valve boxes in improved streets, other than shell, may be filled with concrete after removing cap.
	G. Backfill excavations in accordance with Section 31 23 33 – Trenching and Backfilling.
	H. Repair street surfaces in accordance with plans and specifications.
	I. Mark location of abandoned sewer laterals on drawings and provide to Owner.
	3.2 CUTTING AND CAPPING OF SERVICES
	A. Do not begin cut, plug, and abandonment operations until replacement service, if necessary, has been constructed and tested, and all service connections have been installed.
	B. Service lines shall be cut and capped in two locations. The service line shall be cut and capped as close to the main as practical but no more than 5’ from the main unless obstacles exist to prevent the same (pavement, other utilities, etc). Servic...
	C. Before backfilling of a capped service line is started, the capping must be observed by a representative of the Owner.
	D. After service to be abandoned has been cut and capped, check for any other sources feeding abandoned service. When sources are found, notify Construction Manager immediately. Cut and cap abandoned main at point of other feed as directed by Construc...
	E. Plug or cap ends or opening in abandoned service in manner approved by Construction Manager. Install concrete around cap and over pipe to ensure it’s not penetrable by groundwater.
	F. Removed and dispose of surface identifications such as cleanouts or meter boxes. Clean-outs in improved streets, shall be filled with concrete.
	G. Backfill excavations in accordance with Section 31 23 33 – Trenching and Backfilling.
	H. Repair paved surfaces in accordance with the specifications.
	I. Mark location of abandoned service on drawings and provide to Owner.
	3.3 ABANDONMENT OF FORCE MAINS
	A. Do not begin cut, plug and abandonment operations until forcemain is by-passed or replacement force main has been constructed and tested, and all service connections have been installed.
	B. Install plug, clamp, and concrete reaction block and make cut at location shown on drawings.
	C. Main to be abandoned shall not be valved off and shall not be cut or plugged other than as shown on Drawings.
	D. After force main to be abandoned has been cut and plugged, check for other sources feeding abandoned force main. When sources are found, notify Construction Manager immediately. Cut and plug abandoned force main at point of other feed as directed b...
	E. Plug or cap ends or openings in abandoned force main in manner approved by Construction Manager.
	F. Remove and dispose of surface identifications such as valve boxes. Valve boxes in improved streets, other than shell, may be filled with concrete after removing cap.
	G. Backfill excavations in accordance with Section 31 23 33 - Trenching and Backfilling.
	H. Repair street surfaces in accordance with the specificaions.
	3.4 PREPARATION FOR FLOWABLE FILL
	A. Have fill mix design reports and other submittals required accepted by the Construction Manager prior to start of placement. Notify the Construction Manager at least 24 hours in advance of grouting with flowable fill.
	B. Select fill placement equipment and follow procedures with sufficient safety and care to avoid damage to existing underground utilities and structures. Operate equipment at pressure that will not distort or imperil portion of work, new or existing.
	C. Clean sewer lines and video with closed circuit television to identify connections, locate obstructions, and assess condition of pipe. Locate previously unidentified connections, which have not been redirected and reconnected as part of this projec...
	D. Perform demolition work prior to starting fill placement. Clean placement areas of sewers and manholes of debris that may hinder fill placement. Remove excessive amounts of sludge and other substances that may degrade performance of fill. Do not le...
	E. Remove free water prior to starting fill placement.
	3.5 EQUIPMENT FOR FLOWABLE FILL
	A. Mix flowable fill in automated batch plant and deliver it to site in ready-mix trucks. Performance additives may be added at placement site if required by mix design.
	B. Use concrete or grout pumps capable of continuous delivery at planned placement rate.
	3.6 DEMOLITION OF SEWER MANHOLES, PIPELINE STRUCTURES, AND FORCE MAINS PRIOR TO ABANDONMENT
	A. Remove manhole frames and covers and castings from other existing pipeline structures. Deliver castings to nearest maintenance facility for future use. Alternatively, salvaged castings may be used upon approval by the Construction Manager, for cons...
	B. Demolish and remove precast concrete adjustment rings and corner section, or brick and mortar corbel and chimney, or other pipeline structure, to minimum depth of 4 feet below finished grade. Structure may be removed to greater depth, but not deepe...
	C. When adjacent sewer lines are not to be filled, place temporary plugs in each line connecting to manhole, in preparation for filling manhole.
	D. Excavate overburden from force mains to be abandoned at locations indicated on Drawings, conforming to Section 31 23 33 - Trenching and Backfilling. Cut existing force main, when necessary, to provide an end surface perpendicular to axis of pipe an...
	3.7 INSTALLATION OF FLOWABLE FILL
	A. Abandon sewer lines by completely filling sewer line with flowable fill. Abandon manholes and other structures by filling with flowable fill, together with ballast as applicable, within depth of structures left in place.
	B. Place flowable fill to fill volume between manholes. Continuously place flowable fill from manhole to manhole with no intermediate pour points, but not exceeding 500 feet in length.
	C. Have filling operation performed by experienced crews with equipment to monitor density of flowable fill and to control pressure.
	D. Temporarily plug sewer lines which are to remain in operation during pouring/pumping to keep lines free of flowable fill.
	E. Pump flowable fill through bulkheads constructed for placement of two 2-inch PVC pipes or use other suitable construction methods to contain flowable fill in lines to be abandoned. These pipes will act as injection points or vents for placement of ...
	F. Place flowable fill under pressure flow conditions into properly vented open system until flowable fill emerges from vent pipes. Pump flowable fill with sufficient pressure to overcome friction and to fill sewer from downstream end, to discharge at...
	G. Inject flowable fill through replaced ballast using grouting equipment and series of grout pipes discharging at bottom of placement, allowing fill to rise through ballast effectively filling all voids. Alternatively, sequentially place individual p...
	H. Remediate placement of flowable fill which does not fill voids in sewer, in manhole or other structures, or where voids develop due to excessive shrinkage or bleeding of fill, by using pressure grouting either from inside sewer or from surface.
	I. Plug each end of force main being abandoned.
	J. Force main abandonment
	1. Clean inside surface of force main at least 12 inches from ends to achieve firm bond and seal grout plug or manufactured plug to pipe surface. Similarly, clean and prepare exterior pipe surface if manufactured cap is to be used.
	2. When using grout plug, place temporary plug or bulkhead approximately 12 inches inside pipe. Fill pipe end completely with dry-pack grout mixture.
	3. When using manufactured plug or cap, install fitting as recommended by manufacturer’s instructions, to form water tight seal.
	K. Backfill to surface, above pipe or structures left in place, with flowable fill in restricted areas, compacted bank run sand in unrestricted areas to be paved or select fill in unrestricted areas outside of pavement. Place and compact backfill, oth...
	L. Collect and dispose of excess flowable fill material and other debris as directed by the Construction Manager.
	3.8 FIELD QUALITY CONTROL
	A. Provide batch plant tickets for each truck delivery of flowable fill. Note on tickets addition of admixtures at site.
	B. Check flow characteristics and workability of fill as placement proceeds.
	C. Obtain at least three test cylinders for each placement area for determination of 56-day compressive strength and bleeding. Acceptance of placement will be based on average strength of three tests.
	D. Record volume of ballast together with flowable fill placement for same space to demonstrate that voids have been filled.
	3.9 PROTECTION OF PERSONS AND PROPERTY
	A. Provide safe working conditions for employees throughout demolition and removal operations. Observe safety requirements for work below grade.
	B. Maintain safe access to adjacent property and buildings. Do not obstruct roadways, sidewalks or passageways adjacent to work.
	- END OF SECTION -
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	1.1 THE SUMMARY
	A. The CONTRACTOR shall provide protective coatings, complete and in place, in accordance with the Contract Documents.
	B. Definitions
	1. The term "paint," "coatings," or "finishes" as used herein, shall include surface treatments, emulsions, enamels, paints, epoxy resins, and other protective coatings, excepting galvanizing or anodizing, whether used as a pretreatment, primer, inter...
	2. The term "DFT" means minimum dry film thickness, without any negative tolerance.
	C. The following surfaces shall not be coated:
	1. Concrete, unless required by items on the concrete coating schedule below or the Drawings.
	2. Stainless steel
	3. Machined surfaces
	4. Grease fittings
	5. Glass
	6. Equipment nameplates
	7. Platform gratings, stair treads, door thresholds, and other walk surfaces, unless specifically indicated to be coated.
	8. Platform gratings, stair treads, door thresholds, and other walk surfaces, unless specifically indicated to be coated.
	D. The coating system schedules summarize the surfaces to be coated, the required surface preparation, and the coating systems to be applied.  Coating notes on the Drawings are used to show or extend the limits of coating schedules, to show exceptions...
	E. Where protective coatings are to be performed by a Subcontractor, the Subcontractor shall possess a valid state license as required for performance of the painting and coating WORK called for in this specification and shall provide 5 references whi...
	1.2 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with specifications.
	B. Submittals shall include the following information and be submitted at least 30 Days prior to commencing protective coating WORK:
	1. Materials List:  Eight copies of a coating materials list showing the manufacturer and the product number, keyed to the coating systems herein. The list shall be submitted prior to or at the time of submitting samples.
	2. Manufacturer's Information:  For each coating system to be used, the  following data:
	a. Manufacturer's data sheet for each product proposed, including statements on the suitability of the material for the intended use.
	b. Technical and performance information that demonstrates compliance with the system performance and material requirements.
	c. Paint manufacturer's instructions and recommendations on surface preparation and application.
	d. Colors available for each product (where applicable).
	e. Compatibility of shop and field applied coatings (where applicable).
	f. Material Safety Data Sheet for each product proposed.
	C. Samples
	1. Samples of paint, finishes, and other coating materials shall be submitted on 8-1/2 inch by 11-inch sheet metal.  Each sheet shall be completely coated over its entire surface with one protective coating material, type, and color.
	2. Two sets of color samples to match each color selected by the ENGINEER from the manufacturer's standard color sheets.  If custom mixed colors are indicated, the color samples shall be made using color formulations prepared to match the color sample...
	3. One 5 pound sample of each abrasive proposed to be used for surface preparation for submerged and severe service coating systems.
	D. Experience Requirements of the Field Applicator:
	1. Three references which verify that the coating CONTRACTOR has demonstrated successful application of the specified coating system in the past 3 years. Provide the size (area of coating), time of completion, name, the owner’s address and telephone n...
	2. A written statement from the CONTRACTOR stating that they are qualified and experienced in the application of the specified coating systems. The letter shall state the manufacturer and model number of mixing, heating, and pumping equipment to be us...
	3. A written statement from the manufacturer certifying that the coating CONTRACTOR’s onsite foreman and each applicator performing WORK on the project has been trained and approved to apply the selected coating system.
	4. CONTRACTOR shall provide SSPC QP 1 Certification or the manufacturer’s certification of the applicator for the specified coating system.
	E. Experience Requirements of the Shop Applicator
	1. NACE Coating Inspector Program certification documents for the person responsible for Quality Assurance/Quality Control at the facility. This person will be responsible for submitting inspection reports to the OWNER.
	2. A copy of a typical Quality Assurance/Quality Control inspection report containing items listed in 3.18 of this Specification.
	3. Three references which verify that the shop painting facility has demonstrated successful application of the specified coating systems in the past 3 years. Provide the structure name and size (area of coating), time of completion, the owner’s name,...
	4. The manufacturer shall provide written certification that the shop painting facility’s supervisor and each applicator performing Work on the project have been trained and approved by the manufacturer to apply the selected coating system.
	5. The manufacturer shall state whether or not it has verified that the CONTRACTOR is going to use the proper mixing, coating application, heating, and environmental control equipment for the specified coating products. Only heated plural component eq...
	6. The Shop Coating Applicator shall provide SSPC QP 3 Certification or the coating manufacturer’s certification of the applicator for selected coating system.
	1.3 SPECIAL CORRECTION OF DEFECTS REQUIREMENTS
	A. Inspection:  An inspection may be conducted during the eleventh month following completion of coating WORK.  The CONTRACTOR and a representative of the coating material manufacturer shall attend this inspection.  Defective WORK shall be repaired in...
	2.1 GENERAL
	A. Suitability:  The CONTRACTOR shall use suitable coating materials as recommended by the manufacturer.  Materials shall comply with Volatile Organic Compound (VOC) limits applicable at the Site.
	B. Material Sources:  Where manufacturers and product numbers are listed, it is to show the type and quality of coatings that are required.  If a named product does not comply with VOC limits in effect at the time of Bid opening, that product will not...
	C. Compatibility:  In any coating system only compatible materials from a single manufacturer shall be used in the WORK.  Particular attention shall be directed to compatibility of primers and finish coats.  If necessary, a barrier coat shall be appli...
	D. Containers:  Coating materials shall be sealed in containers that plainly show the designated name, formula or specification number, batch number, color, date of manufacture, and name of manufacturer, all of which shall be plainly legible at the ti...
	E. Colors:  Colors and shades of colors of coatings shall be as indicated or selected by the ENGINEER.  Each coat shall be of a slightly different shade to facilitate inspection of surface coverage of each coat.  Finish colors shall be as selected fro...
	F. Substitute or "Or-Equal" Products
	1. To establish equality, the CONTRACTOR shall furnish satisfactory documentation from the manufacturer of the proposed substitute or "or-equal" product that the material meets the indicated requirements and is equivalent or better in the following pr...
	a. Minimum and maximum recoat times
	b. Minimum and maximum cure time for immersion
	c. Abrasion resistance per ASTM D4060 using CS17 Wheel
	d. Maximum and minimum dry film thickness per coat
	e. Compatibility with other coatings
	f. Suitability for the intended service
	g. Resistance to chemical attack
	h. Temperature limitations during application and in service
	i. Type and quality of recommended undercoats and topcoats
	j. Ease of application
	k. Ease of repairing damaged areas
	l. Stability of colors
	2. Protective coating materials shall be standard products produced by recognized manufacturers who are regularly engaged in production of such materials for essentially identical service conditions.  When requested, the CONTRACTOR shall provide the E...
	3. If a proposed substitution requires changes in the WORK, the CONTRACTOR shall bear such costs involved as part of the WORK.
	2.2 INDUSTRIAL COATING SYSTEMS
	A. System 1 – Not Used
	B. System 2 - Not Used
	C. System 3 – Not Used
	D. System 3 (VOC-Limited) – Not Used
	E. System 4 – Not Used
	F. System 4 (VOC-Limited) – Not Used
	G. System 5 – Not Used
	H. System 5 (VOC-Limited) – Not Used
	I. System 6 – Not Used
	J. System 7 – Not Used
	K. System 8 – Not Used
	L. System 8 (VOC-Limited) – Not Used
	M. System 9 – Not Used
	N. System 9 (VOC-Limited) – Not Used
	O. System 10 – Not Used
	P. System 11 - Not Used
	Q. System 12 – Not Used
	R. System 12 (VOC-Limited) – Not Used
	2.3 SUBMERGED AND SEVERE SERVICE COATING SYSTEMS
	A. System 100 - Amine Cured Epoxy
	1. Material
	2. Application and manufacturers
	PPG- Amercoat 133
	B. System 101 - (Not used)
	C. System 102 – Not Used
	D. System 102 (VOC-Limited) - Polyamide Epoxy
	1. Materials
	2. Application and manufacturers
	Total System DFT
	Devoe Bar-Rust 233H

	E. System 103 - Not Used
	F. System 104 - Not Used
	G. System 105 – Not Used
	H. System 105 (VOC-Limited) – Not Used
	I. System 106 - Fusion Bonded Epoxy
	1. Material
	2. Application in accordance with AWWA C213 and the following:
	J. System 107 – Not Used
	K. System 108 – Not Used
	L. System 109 – Not Used
	M. System 110 - Not Used
	N. System 111 – Not Used
	2.4 SPECIAL COATING SYSTEMS
	A. System 200 - PVC Tape:  Prior to wrapping the pipe with PVC tape, the pipe and fittings first shall be primed using a primer recommended by the PVC tape manufacturer.  After being primed, the pipe shall be wrapped with a 20-mil adhesive PVC tape, h...
	B. System 201 - Rich Portland Cement Mortar: Rich portland cement mortar coating shall have a minimum thickness of 1/8-inch, followed by enclosure in an 8-mil thick polyethylene sheet with all joints and edges lapped and sealed with tape.
	C. System 202 - (Not used)
	D. System 203 Not Used
	E. System 204 – Not Used
	F. System 205 - Polyethylene Encasement: Application of polyethylene encasement shall be in accordance with ANSI/AWWA C105 using Method C.
	G. System 206 - Cement Mortar Coating: A 1-1/2-inch minimum thickness mortar coating reinforced with 3/4-inch galvanized welded wire fabric shall be provided.  The cement mortar shall contain no less than one part Type V cement to 3 parts sand.  The c...
	H. System 207 - Not Used
	I. System 208 – Not Used
	J. System 209 - Not Used
	K. System 210 – Not Used
	3.1 MANUFACTURER'S SERVICES
	A. The CONTRACTOR shall require the protective coating manufacturer to furnish a qualified technical representative to visit the Site for technical support as may be necessary to resolve field problems.
	3.2 WORKMANSHIP
	A. Skilled craftsmen and experienced supervision shall be used on coating WORK.
	B. Coating shall be done in a workmanlike manner so as to produce an even film of uniform thickness.  Edges, corners, crevices, and joints shall receive special attention to insure thorough surface preparation.  The finished surfaces shall be free fro...
	C. Damage to other surfaces resulting from the WORK shall be cleaned, repaired, and refinished to original condition.
	3.3 STORAGE, MIXING, AND THINNING OF MATERIALS
	A. Manufacturer's Recommendations:  Unless otherwise indicated, the coating manufacturer's printed recommendations and instructions for thinning, mixing, handling, applying, and protecting its coating materials, for preparation of surfaces for coating...
	B. Coating materials shall be used within the manufacturer's recommended shelf life.
	C. Storage and Mixing:  Coating materials shall be stored under the conditions recommended by the Product Data Sheets, and shall be thoroughly stirred, strained, and kept at a uniform consistency during application.  Coatings from different manufactur...
	3.4 PREPARATION FOR COATING
	A. General:  Surfaces to receive protective coatings shall be prepared as indicated prior to application of coatings.  The CONTRACTOR shall examine surfaces to be coated and shall correct surface defects before application of any coating material.  Ma...
	B. Protection of Surfaces Not to be Coated:  Surfaces that are not to receive protective coatings shall be protected during surface preparation, cleaning, and coating operations.
	C. Hardware, lighting fixtures, switch plates, machined surfaces, couplings, shafts, bearings, nameplates on machinery, and other surfaces not to be painted shall be removed, masked, or otherwise protected.  Drop cloths shall be provided to prevent co...
	D. Care shall be exercised not to damage adjacent WORK during blasting operations.  Spraying shall be conducted under carefully controlled conditions.  The CONTRACTOR shall be fully responsible for and shall promptly repair any and all damage to adjac...
	E. Protection of Painted Surfaces:  Cleaning and coating shall be coordinated so that dust and other contaminants from the preparation process will not fall on wet, newly-coated surfaces.
	3.5 ENVIRONMENTAL REQUIREMENTS
	A. No coating work shall be performed under the following conditions:
	1. Surface or ambient temperatures exceed the manufacturer’s recommended maximum or minimum allowable.
	2. Dust or smoke laden atmosphere.
	3. Damp or humid conditions, where the relative humidity is above the manufacturer’s maximum allowable.
	4. Substrate and ambient temperatures are less than 5 F above the dew point and are decreasing.  Dew point shall be measured by use of an instrument such as a Sling Psychrometer in conjunction with U.S. Department of Commerce, Weather Bureau psychrome...
	5. Ambient temperature that is expected to drop below 50 F or less than 5 F above the dew point within 8 hours after application of coating.
	3.6 SURFACE PREPARATION STANDARDS
	A. The following referenced surface preparation specifications of the Steel Structures Painting Council shall form a part of this specification:
	1. Solvent Cleaning (SSPC SP 1):  Removal of oil, grease, soil, salts, and other soluble contaminants by cleaning with solvent, vapor, alkali, emulsion, or steam.
	2. Hand Tool Cleaning (SSPC SP 2):  Removal of loose rust, loose mill scale, loose paint, and other loose detrimental foreign matter, by hand chipping, scraping, sanding, and wire brushing.
	3. Power Tool Cleaning (SSPC SP 3):  Removal of loose rust, loose mill scale, loose paint, and other loose detrimental foreign matter, by power tool chipping, descaling, sanding, wire brushing, and grinding.
	4. White Metal Blast Cleaning (SSPC SP 5/NACE 1):  Removal of all visible rust, oil, grease, soil, dust, mill scale, paint, oxides, corrosion products and foreign matter by blast cleaning.
	5. Commercial Blast Cleaning (SSPC SP 6/NACE 3):  Removal of all visible oil, grease, soil, dust, mill scale, rust, paint, oxides, corrosion products, and other foreign matter, except that staining shall be limited to no more than 33 percent of each s...
	6. Brush-Off Blast Cleaning (SSPC SP 7/NACE 4):  Removal of all visible oil, grease, soil, dust, loose mill scale, loose rust, and loose paint.
	7. Near-White Blast Cleaning (SSPC SP 10/NACE 2):  Removal of all visible oil, grease, soil, dust, mill scale, rust, paint, oxides, corrosion products, and other foreign matter, except that staining shall be limited to no more than 5 percent of each s...
	8.  Power Tool Cleaning to Bare Metal (SSPC 11) When viewed without magnification, the surface shall be free of all visible oil, grease, dirt, dust, mill scale, rust, paint, oxides, corrosion products, and other foreign matter. Slight residues of rust...
	9. Surface Preparation of Concrete (SSPC-SP 13/NACE 6):  Removal of protrusions, laitance and efflorescence, existing coatings, form-release agents, and surface contamination by detergent or steam cleaning, abrasive blasting, water jetting, or impact ...
	3.7 FERROUS METAL SURFACE PREPARATION (UNGALVANIZED)
	A. The minimum abrasive blasting surface preparation shall be as indicated in the coating system schedules included at the end of this Section.  Where there is a conflict between these requirements and the coating manufacturer's printed recommendation...
	B. The Shop Painting Facility shall use a minimum blast material mixture of 75% grit and 25% shot material to achieve the proper surface profile.
	C. The Field Coating Applicator shall abrasive blast the shop coated surfaces per SSPC SP 7/NACE 4. The previously shop-painted surfaces shall be abraded prior to the application of the final coats. Special attention shall be given to uncoated steel w...
	D. Grease, oil, and welding fluxes shall be removed by wiping with MEK or naphtha cleaning or with trisodium phosphate detergent per SSPC SP 1.
	E. All sharp edges shall be rounded or chamfered and all burrs, rust, scale, welding slag, and spatter shall be removed and the surface prepared by SSPC SP 2 hand tool cleaning, and SSPC SP 3 power tool cleaning.
	F. The Contractor shall test the surfaces for soluble salts with the use of Chlor*Test as manufactured by Chlor*Rid International or approved equivalent. Any blasted surfaces shall be tested and shall have a maximum concentration of 5 micrograms per s...
	G. If the soluble salt test indicates chloride concentrations greater than those outlined in these Specifications, the Contractor shall use Chlor*Rid, as manufactured by Chlor*Rid International, in the water source during Water Cleaning to remove the ...
	H. The type and size of abrasive shall be selected to produce a surface profile that meets the coating manufacturer's recommendation for the particular coating and service conditions.Abrasive shall not be reused unless an automated blasting system is ...
	I. The CONTRACTOR shall comply with the applicable federal, state, and local air pollution control regulations for blast cleaning.
	J. Compressed air for air blast cleaning shall be supplied at adequate pressure from well-maintained compressors equipped with oil and moisture separators that remove at least 95 percent of the contaminants.
	K. Surfaces shall be cleaned of dust and residual particles of the cleaning operation by dry air blast cleaning, vacuuming, or another approved method prior to painting.
	L. Enclosed areas and other areas where dust settling is a problem shall be vacuum-cleaned and wiped with a tack cloth.
	M. Damaged or defective coating shall be removed by the blast cleaning to meet the clean surface requirements before recoating.
	N. If the required abrasive blast cleaning will damage adjacent WORK, the area to be cleaned is less than 100 square feet, and the coated surface will not be submerged in service, then SSPC SP 2 or SSPC SP 3 may be used.
	O. Shop-applied coatings of unknown composition shall be completely removed before the indicated coatings are applied.  Valves, castings, ductile or cast iron pipe, and fabricated pipe or equipment shall be examined for the presence of shop-applied te...
	P. Shop primed equipment shall be solvent-cleaned in the field before finish coats are applied.
	3.8 SHOP COATING REQUIREMENTS
	A. Unless otherwise indicated, items of equipment or parts of equipment which are not submerged in service shall be shop-primed and then finish-coated in the field after installation with the indicated or selected color.  The methods, materials, appli...
	B. Items of equipment or parts and surfaces of equipment which are submerged or inside an enclosed hydraulic structure when in service, with the exception of pumps and valves, shall have surface preparation and coating performed in the field.
	C. Shop primed surfaces which are to be incorporated in the work shall be prepared in the field by cleaning all surfaces as necessary in accordance with SSPC SP 1 and SP 2.  Damaged shop coating shall be cleaned in accordance with SSPC SP 3, Power Too...
	D. For every 500 square feet, or less, of steel surface blasted, the surface profile shall be tested with the use of Press-o-Film as manufactured by Testex, or other RP0287 approved equal, at locations to be determined by the Inspector. The replica ta...
	E. The interior surfaces of steel water reservoirs, except for Paragraph A surfaces, shall have surface preparation and coating WORK performed in the field.
	F. For certain pieces of equipment it may be undesirable or impractical to apply finish coatings in the field.  Such equipment may include engine generator sets, equipment such as electrical control panels, switchgear or main control boards, submerged...
	G. For certain small pieces of equipment the manufacturer may have a standard coating system that is suitable for the intended service conditions.  In such cases, the final determination of suitability will be made during review of the Shop Drawing su...
	H. Shop-painted surfaces shall be protected during shipment and handling by suitable provisions including padding, blocking, and the use of canvas or nylon slings.  Primed surfaces shall not be exposed to the weather for more than 2 months before bein...
	I. Damage to shop-applied coatings shall be repaired in accordance with this Section and the coating manufacturer's printed instructions.
	J. The CONTRACTOR shall make certain that the shop primers and field topcoats are compatible and meet the requirements of this Section.  Copies of applicable coating manufacturer's data sheets shall be submitted with equipment Shop Drawings.
	3.9 APPLICATION OF COATINGS
	A. The application of protective coatings to steel substrates shall be in accordance with SSPC PA1 - Paint Application Specification No. 1.
	B. Cleaned surfaces and each coat shall be inspected prior to applying each succeeding coat.  The CONTRACTOR shall schedule such inspection with the ENGINEER in advance.
	C. Blast cleaned ferrous metal surfaces shall be painted before any rusting or other deterioration of the surface occurs.  Blast cleaning shall be limited to only those surfaces that can be coated in the same day.
	D. Coatings shall be applied in accordance with the manufacturer's instructions and recommendations and this Section, whichever has the most stringent requirements.
	E. Special attention shall be given to edges, angles, weld seams, flanges, nuts and bolts, and other places where insufficient film thicknesses are likely to be present.  CONTRACTOR shall use an independent stripe coat per SSPC PA Guide 11 for these a...
	F. Special attention shall be given to materials that will be joined so closely that proper surface preparation and application are not possible.  Such contact surfaces shall be coated prior to assembly or installation.
	G. Finish coats, including touch-up and damage repair coats shall be applied in a manner that will present a uniform texture and color matched appearance.
	H. Coatings shall not be applied under the following conditions:
	1. Temperatures exceeding the manufacturer's recommended maximum and minimum allowable.
	2. Concrete surfaces will be in direct sunlight during application or within 3 hours after application.
	3. Dust or smoke laden atmosphere.
	4. Damp or humid weather.
	5. Substrate or air temperature is less than 5 degrees F above the dew point.
	6. Air temperature is expected to drop below 40 degrees F or less than 5 degrees F above the dew point within 8 hours after application of coating.
	7. Wind conditions are not calm.
	I. Dew point shall be determined by use of a sling psychrometer in conjunction with U.S. Dept. of Commerce, Weather Bureau psychometric tables.
	J. Unburied steel piping shall be abrasive blast cleaned and primed before installation.
	K. Finish coats shall be applied after concrete, masonry, and equipment installation is complete, and the working areas are clean and dust free.
	3.10 CURING OF COATINGS
	A. The CONTRACTOR shall maintain curing conditions in accordance with the conditions recommended by the coating material manufacturer or by this Section, whichever is the most stringent, prior to placing the completed coating system into service.
	B. In the case of enclosed areas, forced air ventilation, using heated air if necessary, may be required until the coatings have fully cured.
	3.11 IDENTIFICATION OF PIPING
	A. Identification of piping shall be in accordance with Section 43 10 51 - Piping Identification.
	B. Every valve or connection, where it may be possible for a worker to be exposed to a hazardous substance, shall be labeled per  OSHA Occupational Safety and Health Standards 29CFR1910.1200.
	3.12 SHOP AND FIELD INSPECTION AND TESTING
	A. General:  The CONTRACTOR shall give the ENGINEER a minimum of 3 Days advance notice of the start of any field surface preparation or coating application, and a minimum of 7 Days advance notice of the start of any surface preparation activity in the...
	B. Such WORK shall be performed only in the presence of the ENGINEER, unless the ENGINEER has granted prior approval to perform such WORK in its absence.
	C. Inspection by the ENGINEER, or the waiver of inspection of any particular portion of the WORK, shall not relieve the CONTRACTOR of its responsibility to perform the WORK in accordance with these Specifications.
	D. Scaffolding shall be erected and moved to locations where requested by the ENGINEER to facilitate inspection.  Additional illumination shall be furnished on areas to be inspected.
	E. Inspection Devices:  The CONTRACTOR shall furnish inspection devices in good working condition for the detection of holidays and measurement of dry film thicknesses of coatings.  Dry-film thickness gauges shall be made available for the ENGINEER's ...
	F. Holiday Testing:  The CONTRACTOR shall test for continuity all coated ferrous surfaces inside a steel reservoir, other surfaces that will be submerged in water or other liquids, surfaces that are enclosed in a vapor space in such structures, and su...
	1. Coatings with thickness exceeding 20-mils total DFT:  Pulse-type holiday detector such as Tinker & Rasor Model AP-W, D.E. Stearns Co. Model 14/20, or equal shall be used.  The unit shall be adjusted to operate at the voltage required to cause a spa...
	2. Coatings with thickness of 20-mils or less total DFT:  Tinker & Rasor Model M1 non-destructive type holiday detector, K-D Bird Dog, or equal shall be used.  The unit shall operate at less than 75 volts.  For thicknesses between 10- and 20-mils, a n...
	G. Film Thickness Testing:  On ferrous metals, the dry film coating thickness shall be measured in accordance with the SSPC Paint Application Specification No. 2 using a magnetic type dry film thickness gauge such as Mikrotest Model FM, Elcometer Mode...
	H. Surface Preparation:   Confirm proper surface profile with Testex Press-O-Film replica tape in accordance with NACE RP0287-02.
	3.13 Coating System Schedule, Ferrous Metal - Not Galvanized
	3.14 COATING SYSTEM SCHEDULE, NON-FERROUS METAL, PLASTIC, FIBER GLASS
	A. Where isolated non-ferrous parts are associated with equipment or piping, the CONTRACTOR shall use the coating system for the adjacent connected surfaces.  Do not coat handrails, gratings, frames or hatches.  Only primers recommended by the coating...
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	SECTION 09 96 02 – CORROSION BARRIER SYSTEM
	1.1 WORK INCLUDED
	A. Furnish all labor, surface preparation and coating material, tools, rigging, harness, lighting, ventilation, gas monitor and other related items of equipment and materials necessary to clean, prepare, cure, coat and cleanup a complete corrosion bar...
	B. The work includes the application of the approved corrosion barrier system on the interior surface of existing and/or new wet wells, manholes and valve pits. These areas are located within confined space areas.  All workers must be confined space c...
	C. Clean, prepare, and coat all surfaces in strict accordance with the manufacturer’s published recommendations and specifications.
	D. Perform all work by the use of skilled work persons in a safe and productive manner using equipment and procedures consistent with good coating practices.
	1.2 RELATED SECTIONS
	1. PBCWUD Approved Materials List (Current Addtion)
	2. Section 09 96 00 - Protective Coatings
	3. Section 01 33 00 - Contractor Submittals.
	1.3 COATING SYSTEMS
	A. For existing terminal manholes (last manhole before the lift station wet well), existing wet wells, and new valve vaults, use one of the following approved corrosion barrier systems:
	1. Mortar/Epoxy Corrosion Barrier System (Mainstay System)
	2. Calcium Aluminate Cementitious Corrosion Barrier System (SewperCoat, Strong Seal, and REFRATTA HAC 100)
	B. For new precast wet wells and new manholes, use the following approved corrosion barrier system:
	1. Thermo-Plastic Protective Cast-In Liner System (Agru SURE-GRIP)
	1.4 GENERAL REQUIREMENTS
	A.  For installation of systems listed on the applicable approved material list indicate by circling the appropriate name of the manufacturer on the material list.
	B. Prior to preconstruction meeting submit a certification stating the applicator is:
	1. Currently approved by the Manufacturer of the specified products.
	2. Licensed and qualified in the application of the specified products
	1.5 QUALITY ASSURANCE
	A. Preconstruction meeting: A preconstruction meeting shall be held prior to start of any application of restoration and corrosion barrier system.  During the meeting, the process of preparation, application, curing, field inspection and coordination ...
	B. The approved specified products shall be applied in accordance with the Manufacturer’s recommendations unless noted otherwise in this specification.
	C. Material delivered to the site shall be in manufacturer’s original, unopened containers and packaging, with label clearly identifying product name and Manufacturer, batch and lot number, and expiration date as applicable.  The material shall be pro...
	D. The liner manufacturer shall warrant the corrosion barrier system for five (5) years from the time of:
	1. First permanent service activation discharging wastewater into the new structure, or;
	2. Final payment to the CONTRACTOR by the OWNER.
	The liner manufacturer shall warrant the corrosion barrier system for all labor and materials cost necessary to repair or replace the failed application, including related work (permits, bypass piping, pumps, flow monitoring, restoration, and record i...
	1.6 ENVIRONMENTAL CONDITIONS
	A. Do not apply materials under the following conditions:
	1. Temperature exceeding the manufacturer’s recommended maximum or minimum allowable.
	2. Overflowing water condition.
	2.1 MANUFACTURER REQUIREMENTS
	A. Manufacturer must be listed on the OWNER’s approved materials list.
	B. Material must be from a single manufacturer.
	2.2 MORTAR/EPOXY CORROSION BARRIER SYSTEM
	A. Hydraulic Cement Mortar: Fast setting mortar used to stop leaks through cracks and holes.
	1. Composition: Blend of hydraulic cements and fillers
	2. Compressive strength: ASTM C109
	a. 1 day 2,400 psi
	b. 28 days 5,500 psi
	3. Tensile Strength, ASTM C190
	a. 7 days 290 psi
	b. 28 days 575 psi
	4. Working Time: 45 - 90 seconds at 77 degrees  F
	5. Color: Dark Grey
	B. Restoration Mortar:  Low shrinkage, high strength, polymer modified, sprayable microsilica mortar.
	1. Composition: Blend of cements, microsilica, thermo-plastic fibers, densifiers, polymer admixtures, and modifiers not to contain calcium aluminate cements or aggregates.
	2. Compressive strength:  ASTM C109
	a. 2 days 3,875 psi
	b. 7 days 4,550 psi
	c. 14 days 5,640 psi
	d. 28 days 6,190 psi
	3. Flexural strength:  ASTM C78
	a. 7 days 825 psi
	b. 28 days 985 psi
	4. Tensile strength:  ASTM C190
	a. 7 days 290 psi
	b. 28 days 575 psi
	5. Shrinkage:  ASTM C157 modified
	a. 28 days - 0.04 percent
	6. Uniaxial tensile bond strength:  ACI 503R, Appendix A:
	a. 28 days - greater than 500 psi
	7. Color:  Dark Gray
	C. Corrosion Barrier Topcoat
	1. Composition: 100 percent solids, modified epoxy sprayable coating
	2. Thickness: min. of 100 mils in one (1) or two (2) coats (dry film thickness)
	3. Number of components:  wo (2)
	4. Finish: Gloss
	5. Color: White or Gray
	D. Water: Water shall be potable and clean.
	E. Manufacturer:
	Madewell Products Corporation
	7561 Industrial Court
	Alpharetta, GA  30004
	(770)-475-8199
	(770)-475-8167 Fax
	Or approved equal.
	2.3 CALCIUM ALUMINATE CEMENTITIOUS CORROSION BARRIER SYSTEM
	A. Material furnished under this specification shall be a prepackaged mortar mix, including all cement, aggregates, and any required additives.  It is the intent of this specification that the CONTRACTOR only be required to add the proper amount of po...
	B. The chemical composition of the cement portion as well as the aggregates of the mortar mix shall be as follows:
	C. The design properties of the mortar mix shall be as follows:
	D. The mortar mix shall be on the OWNER’s Approved Material List.
	E. Mortar mix must have at least five (5) years of successful performance in similar applications and be supplied by an ISO 9002 certified manufacturer.  Manufacturer’s ISO 9002 certificate shall be submitted to ENGINEER and OWNER.
	F. In addition, the mortar mix shall be designed to withstand long-term exposure to a bacterially corrosive hydrogen sulfide environment that may be expected to produce a pH of one (1) on normal Portland cement concrete or typical brick and mortar sur...
	G. Water used in mixing shall be fresh, clean, potable water, free from injurious amounts of oil, acid, alkali, vegetable, sewage and/or organic matter.  Water shall be considered as weighing 8.33 pounds per gallon.
	H. Mortar mix shall be stored with adequate provisions for the prevention of absorption of moisture.  It shall be stored in a manner that will permit easy access for inspection and identification of each shipment.
	I. Manufacturers:
	1. Kerneos, Inc.
	2. Madewell Corp.
	3. Strong Seal
	4. Global Materials Company
	2.4 THERMO-PLASTIC PROTECTIVE CAST-IN LINER SYSTEM
	A. Thermoplastic liner to be polypropylene, random copolymer (PP-R) concrete protective liner in the pre-cast wet wells.
	B. Physical Properties
	1. The concrete protective liner shall be free of pores, pinholes, voids and foreign bodies.  All anchoring studs and/or vertical and horizontal flanges shall be manufactured during the injection/extrusion process in one piece with the sheet.  No weld...
	C. Liner Design
	1. The lining system shall be designed to be repaired or modified at anytime during the design life of the system.
	2. Studded PP-R liner sheets shall have a minimum design thickness of two (2) mm (.079 Inches) and have a minimum of 39 wedge shaped anchoring studs per square foot of liner.  Minimum stud height shall be no less than nine (9) mm (.39 inches) with a m...
	3. Ribbed PP-R liner sections shall have a minimum thickness of eight (8) mm (0.3”) and consist of three (3) or more segments of equal height and radial length that when welded together will form a section which corresponds to the inside diameter of t...
	4. If the application or conditions warrant, the Thermoplastic Liner System may be substituted upon approval of the ENGINEER and the OWNER.
	3.1 INSTALLATION OF MORTAR/EPOXY LINER CORROSION BARRIER SYSTEM
	A. Examination
	1. Inspect surfaces to receive restoration and corrosion barrier system for leaks, deteriorated concrete, cracks and voids.  Notify the ENGINEER and the PBCWUD Construction Coordinator in writing if surfaces do not meet the minimum conditions as set b...
	2. Give the PBCWUD Construction Coordinator a minimum of two (2) days advance notice of completion of surface preparation and start of application.  If the application required a wastewater service shut-down, a minimum 10-day notice is required in ord...
	3. Before application of each material, surfaces to be sprayed or coated will be inspected by the ENGINEER and by the PBCWUD Construction Coordinator.  Correct defects or deficiencies before application of subsequent material.
	4. Inspection or the waiver of inspection by the PBCWUD Construction Coordinator and /or the ENGINEER of any portion of the work shall not relieve the CONTRACTOR of responsibility to perform the work as specified.
	B. Surface Preparation
	1. Coordinate with the PBCWUD’s Construction Coordinator any wastewater service shut-downs, invert plugging, temporary wastewater pumping arrangements and by-passing of existing facilities.
	2. Place covers over inverts to isolate the structure receiving the surface restoration.
	3. Place masking tape to protect equipment not intended for spraying/coating.
	4. Prepare surfaces in accordance with manufacturer’s instructions.
	5. Cleaning:  Clean surfaces by water (minimum 3500 psi) or abrasive blasting, or hand or power tools as required to remove all previously applied coatings, unsound concrete, contaminants, dirt, debris, and deteriorated reinforcing steel, laitance, ef...
	6. Rehabilitation of existing structures only:
	a. Inspect cleaned surfaces to identify and mark corroded reinforcing steel, and to locate cracks, leaks, and joints.
	b. Replace or treat corroded reinforcing steel, repair cracks and leaks, and treat joints in accordance with manufacturer’s instructions and as approved by the ENGINEER.
	c. Refer to ICRI Technical Guideline No. 03730 - Surface Preparation Guidelines for the Repair of Deteriorated Concrete Resulting from Reinforcing Steel Corrosion.
	d. Apply approved epoxy putty promptly after cleaning reinforcing steel to protect the steel from contamination and re-rusting.
	e. Hydrostatic Leak Correction
	1) Stop visible hydrostatic leaks by application of hydraulic cement mortar, after completion of surface preparation.
	a) Mix only 1 to 2 pounds of mortar at a time.
	b) Add water to form a viscous mass with consistency of modeling clay.
	c) Apply by hand or trowel.
	d) Press mixed material firmly into place, starting at top of leak and working downward.
	2) Inject flowing leaks using a suitable polymer gel or foam.  Be sure to remove any excess or spilled material and clean/saturate the concrete surface with water prior to application of the restoration mortar.
	7. Prepare surfaces to have a minimum profile of 1/16-inch, with aggregate exposed, then remove the water and any loose material.
	8. Inspect surfaces for soundness.
	9. Saturate all surfaces thoroughly with clean water.
	10. Apply mortar as soon as water sheen is no longer visible (saturated surface dry).
	C. Application of Restoration Mortar
	1. Apply restoration mortar in accordance with manufacturer’s instructions, no more than 24 hours after surface preparation.
	2. Apply by one (1) of the following methods:
	a. Low pressure, low volume spray equipment.
	b. Wet mix shotcrete equipment.
	3. Apply uniformly to substrate
	4. Do not trap air in corners, behind exposed reinforcing steel, or between lifts.
	5. Mortar Thickness:  Apply in layers of a minimum thickness of ½ inches and no more than four (4) inches above peaks of existing profile after surface preparation.  If material sags or slumps, remove it and replace with new material.
	6. Finishing:  Finish surface with wood float, sponge float, broom, or brush to produce a textured surface to apply corrosion barrier topcoat.
	7. Remove excess material and overspray promptly.
	8. Hot Weather Application:
	a. Follow manufacturer’s instructions to reduce evaporation rate of surface moisture until topcoat can be applied.
	b. If applying mortar under conditions such as high temperatures of mortar, substrate, or air; high winds; and low humidity; alone or in combination; rapid evaporation of surface moisture can occur and cause plastic shrinkage cracking.  Apply approved...
	c. If conditions prevent application of epoxy topcoat or primer, refer to ACI 305R-91, Figure 2.1.5 to estimate the evaporation rate of surface moisture from the mortar, based on temperatures, relative humidity, and wind velocity.  Cover with plastic ...
	9. Cold Weather Application:
	a. Follow manufacturer’s instructions for minimum application temperature and minimum number of days to protect from freezing
	D. Application of Corrosion Barrier Topcoat
	1. Provide mixing and application equipment designed for mixing and spraying epoxy coating.
	2. Apply corrosion barrier topcoat epoxy to all prepared surfaces in accordance with manufacturer’s instructions.
	3. Apply topcoat as soon as possible after finishing of restoration mortar.
	4. Do not allow surface contamination to the finished restoration mortar before application of topcoat.
	5. Topcoat Thickness:  Spray apply a minimum thickness of 100 mils DFT.
	E. Curing of Corrosion Barrier Topcoat:
	1. Foot Traffic:  Allow a minimum cure time of 24 hours at 70 degrees F.
	2. Chemical Service:  Allow a minimum cure time of 6 hours at 70 degrees F.
	3. Curing Conditions:
	a. Continue to protect system from freezing throughout protection periods specified for cold weather application after application of corrosion barrier topcoat.
	b. Shelter system from direct impingement of water until 1 to 3 hours after application of topcoat, depending on substrate temperatures, after which cure sufficiently to be undamaged by water impingement or immersion at ordinary velocities.
	c. Sanitary Sewer Systems:  It may be necessary to plug services or main lines temporarily in order to achieve these environmental conditions.
	4. Immersion Service:  Reach a tack-free condition before being immersed.
	5. Remove any loose debris, plugs, covers and masking prior to inspection.
	F. Field Quality Control:
	1. The CONTRACTOR shall hire an independent testing laboratory to perform and certify check the application for minimum thickness of coatings (minimum ½-inches of restoration mortar, minimum 100 mils MDFT of epoxy topcoat).  The test for the topcoat s...
	a. Perform minimum one (1) set of tests for every manhole, and minimum of three (3) 100 square foot areas shall be randomly selected and measured for every wet well.
	2. If the dry film thickness for any 100 square foot area is not in compliance with the average of 100 mils MDFT, then each 100 square foot area shall be tested.  Check the application for holidays using recognized testing procedures and equipment, su...
	3. Coated Surfaces will be rejected by the OWNER if they fail:
	a. To meet the MDFT requirements, or;
	b. To stop inflow, infiltration, exfiltration, or;
	c. To restore the structural integrity of the reconstructed structure (if applicable), or;
	d. To pass the OWNER’s inspections and testing.
	4. Rejected Coated Surfaces:  Coated and rejected areas must be identified and marked.  To repair and recoat: sand or grind down to substrate, clean, spray with approved primer/ sealer, and recoat with specified corrosion barrier topcoat.  Re-inspecti...
	5. The certified laboratory performing the testing shall issue a written statement to the OWNER confirming the compliance of each structure.
	6. The OWNER may require that additional testing of the liner be performed at the manufacturer’s expense any time during the five-year warranty period.  Any deficiencies in performance shall be corrected without delay by the manufacturer’s CONTRACTOR ...
	3.2 INSTALLATION OF CALCIUM ALUMINATE CEMENTITIOUS CORROSION BARRIER                SYSTEM
	A. Surface Preparation
	1. To ensure sufficient bond, all sub-surfaces shall be cleaned and prepared to a degree of roughness designated as CSP 3 by the International Concrete Repair Institute (ICRI) Guideline No. 03732 – Selecting and Specifying Concrete Surface Preparation...
	2. Ensure all sub-surfaces are clean and free of laitance or loose material.
	3. All surfaces to be lined shall be saturated with water just prior to lining materials application.  If saturation does not occur naturally, it can be accomplished by presoaking all sub-surfaces for a minimum of 24 hours immediately prior to the app...
	B. Application of Materials
	1. Mortar mix shall not be applied to a frozen surface or to a surface that may freeze within 24 hours of application.  Frozen conditions shall be defined as ambient temperatures of 32 degrees Fahrenheit or below.
	2. Sequence of application may be from bottom to top or vice versa if rebound is properly removed.
	3. Application shall be from an angle as nearly perpendicular to the surface as practicable, with the nozzle held at least one (1) foot from the working sub-surface (except in confined control).  If the flow of material at the nozzle is not uniform an...
	4. Application shall be suspended if:
	a. Air velocity separates the cement from the aggregate at the nozzle.
	b. Ambient temperature approaches freezing and the newly placed mortar mix cannot be protected and insulate.
	5. The time interval between successive layers of material application must be sufficient to allow “tackiness” to develop but not final set.  If final set does occur, this surface shall be prepared in accordance with Section 3.2.A of this document in ...
	6. Construction joints within a manhole shall be avoided.  In the event a construction joint is necessary and approved by the ENGINEER, it shall be sloped off to a thin, clean, regular edge, at a 45-degree angle.  Prior to placement of the adjoining m...
	7. Nozzleman shall bring the material to an even plane and to well formed corners.
	8. Manhole chimneys constructed with bricks or precast concrete rings shall be completely lined with the mortar mix but not overlap the bottom inside edge of the manhole frame.  After the body coat has been placed, the surface shall be trued with a th...
	9. For manhole applications, the minimum thickness of the mortar mix shall be a ½-inch cover over all surfaces.  For other larger structures (lift stations, wet wells, treatment plant structures, etc.), the minimum thickness of the mortar mix shall be...
	C. Curing
	1. If the material has been applied and furnished in accordance to the Technical Specifications, and it has been determined that the environment is not moist enough for natural curing, the CONTRACTOR will be required to apply a curing compound to all ...
	2. Moist curing may also be used in lieu of curing compound.  If moist curing is selected, it should be implemented just after the notice of uniform heat generation of the installed lining.  Moist curing can consist of the use of soaker hoses, water s...
	D. Quality Control:
	1. The installation of the Calcium Aluminate Rehabilitation System into existing structures shall be performed in accordance with the manufacture’s recommendation unless noted otherwise in this specification.  Only personnel certified by the manufactu...
	2. All work shall be supervised and performed by confined space trained and certified personnel.  All work shall conform to OSHA safety requirements.
	3. Contractor shall demonstrate to inspector with a depth gauge at the time of application that the liner thickness meets contract requirements.
	4. The cementitious liner shall be tested for cracks, voids, pinholes and delamination, the presence of each shall create a reason to reject the work.
	5. If work is rejected by the owner the contractor will at no cost to the OWNER, correct all work to the satification of the owner or the CONTRACTOR may be required to hire an independent material-testing firm to perform appropriate testing and certif...
	3.3 INSTALLATION OF THERMO-PLASTIC PROTECTIVE CAST-IN LINER SYSTEM
	A. Installation/Quality Control
	1. The installation of the Thermo-plastic concrete protective liner into precast wet wells and manholes shall be accomplished only by a precast concrete manufacturer certified by the liner manufacturer with a minimum of five (5) years of manufacturing...
	2. Placement of the liner on forms shall conform to the liner manufacturer’s written instructions and shall conform to the approved shop drawings and standard details.  All shop and field welding shall be performed only by thermo-plastic extrusion wel...
	3. Approved sealing gasket, cast-in flexible connection sleeves, cast-in conduit connectors, waterstops, manhole adjusting rings, and access covers shall be installed in accordance with the manufacturer’s specifications, approved shop drawings and sta...
	4. The precaster shall insure proper quality control procedures in handling of completed structures during loading, transport, and unloading.  All structures shall be inspected by the OWNER’s Construction Coordinator prior to installation.  Any cracks...
	5. The on-site CONTRACTOR shall exercise utmost care while handling and installing the approved structures.  Structures with any visible damage will not be accepted.  The structures shall be installed in accordance with the precaster’s specifications,...
	6. At no cost to the OWNER, the CONTRACTOR shall hire an independent material testing firm to perform appropriate testing and certify that the liner is free of holidays using recognized testing procedures and equipment, such as high voltage holiday de...
	7. The liner manufacturer and the structure manufacturer shall warrant the lined structure for minimum five (5) years from the time of: Acceptance of bill of sale by the OWNER or final payment to the CONTRACTOR by the OWNER. The warranty shall cover a...
	8. The structure manufacturer’s warranty shall be accountable for protection against water infiltration.
	9. The liner manufacturer’s warranty shall be accountable for protection of the concrete structure against chemical attack and microbial corrosion typically found in the wastewater environment.
	3.4 SAFETY
	A. Make all necessary provisions regarding materials, confined space entry, equipment, personnel, procedures, and practices, to assure that the work is done safely and that the working area is maintained free of all health and safety hazards.
	B. Observe manufacturer’s health and safety precautions when storing, handling, and applying coating materials.
	C. Direct personnel’s attention to all product warnings and information given on the labels of all products.
	D. Post warning signs outside of the work to apprise personnel of the hazards in the work area.
	E. Remove waste coating materials and contaminated disposable items from the job site and dispose of them at the completion of work each a day in accordance with all applicable rules and regulations.
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	1.1 THE SUMMARY
	A. The CONTRACTOR shall perform all earthwork indicated and required for construction of the WORK, complete and in place, in accordance with the Contract Documents.
	1.2 CONTRACTOR SUBMITTALS
	A. The CONTRACTOR shall submit samples of all materials proposed to be used in the work in accordance with the requirements in Section 01 33 00 – Submittal Procedures.  Sample sizes shall be as determined by the testing laboratory.
	2.1 suitable fill and backfill material requirements
	A. General: Fill, backfill, and embankment materials shall be suitable selected or processed clean, fine earth, rock, or sand, free from grass, roots, brush, or other vegetation.
	B. Fill and backfill materials to be placed within 6 inches of any structure or pipe shall be free of rocks or unbroken masses of earth materials having a maximum dimension larger than 3 inches.
	C. Suitable Materials: Materials not defined as unsuitable below are defined as suitable materials and may be used in fills, backfilling, and embankment construction subject to the indicated limitations. In addition, when acceptable to the ENGINEER, s...
	D. Suitable materials may be obtained from on-site excavations, may be processed on-site materials, or may be imported. If imported materials are required to meet the quantity requirements of the project, the CONTRACTOR shall provide the imported mate...
	E. The following types of suitable materials are defined:
	1. Type A (three-quarters inch minus granular backfill): Crushed rock or gravel, and sand with the gradation requirements below. The material shall have a minimum sand equivalent value of 28 and a minimum R-value of 78.  If the sand equivalent value e...
	2. Type B (Class I crushed stone):  Manufactured angular, crushed stone, crushed rock, or crushed slag with the following gradation requirements. The material shall have a minimum sand equivalent value of 75.
	3. Type C (sand backfill): Sand with 100 percent passing a 3/8-inch sieve, at least 90 percent passing a Number 4 sieve, and a sand equivalent value not less than 30.
	4. Type D: Not used.
	5. Type E (pea gravel backfill): Crushed rock or gravel with 100 percent passing a 1/2-inch sieve and not more than 10 percent passing a Number 4 sieve.
	6. Type F (coarse drainrock): Crushed rock or gravel meeting the following gradation requirements:
	7. Type G (aggregate base): Crushed rock aggregate base material of such nature that it can be compacted readily by watering and rolling to form a firm, stable base for pavements. At the option of the CONTRACTOR, the grading for either the 1-1/2-inch ...
	8. Type H (graded drainrock): Drainrock shall be crushed rock or gravel, durable and free from slaking or decomposition under the action of alternate wetting or drying. The material shall be uniformly graded and shall meet the following gradation requ...
	9. Type I: Any other suitable material as defined herein.
	10. Type J (cement-treated backfill): Material which consists of Type H material, or any mixture of Types B, C, G, and H materials which has been cement-treated so that the cement content of the material is not less than 5 percent by weight when teste...
	11. Type K (topsoil): Stockpiled topsoil material obtained at the site by removing soil to a depth not exceeding 2 feet. Removal of the topsoil shall be done after the area has been stripped of vegetation and debris.
	12. Type L (controlled low strength material): Controlled low strength material, if required, shall be in accordance with Section 33 23 23.33 Flowable Fill.
	13. Type M (aggregate subbase): Crushed rock aggregate subbase material that can be compacted readily by watering and rolling to form a firm stable base.  The sand equivalent value shall be not less than 18 and the material shall meet the following gr...
	14. Type N (trench plug):  Low permeable fill material, a non-dispersible clay material having a minimum plasticity index of 10.

	2.2 unsuitable material
	A. Unsuitable materials include the materials listed below.
	1. Soils which, when classified under ASTM D 2487, fall in the classifications of Pt, OH, CH, MH, or OL.
	2. Soils which cannot be compacted sufficiently to achieve the density specified for the intended use.
	3. Materials that contain hazardous or designated waste materials including petroleum hydrocarbons, pesticides, heavy metals, and any material which may be classified as hazardous or toxic according to applicable regulations.
	4. Soils that contain greater concentrations of chloride or sulfate ions, or have a soil resistivity or pH less than the existing on-site soils.
	5. Topsoil, except as allowed below.

	2.3 USE OF FILL, backfill, and embankment material types
	A. The CONTRACTOR shall use the types of materials as designated herein for all required fill, backfill, and embankment construction hereunder.
	B. Where these Specifications conflict with the requirements of any local agency having jurisdiction or with the requirements of a pipe material manufacturer, the ENGINEER shall be immediately notified. In case of conflict between types of pipe embedm...
	C. Fill and backfill types shall be used in accordance with the following provisions:
	1. Embankment fills shall be constructed of Type I material, as defined herein, or any mixture of Type I and Type A through Type H materials.
	2. Pipe zone backfill, as defined under "Pipe and Utility Trench Backfill" below, shall consist of the following materials for each pipe material listed below.
	a. Mortar coated pipe, concrete pipe, and uncoated ductile iron pipe shall be provided Type A or B pipe bedding and embedment backfill material.
	b. Coal tar enamel coated pipe, polyethylene encased pipe, tape wrapped pipe, and other non-mortar coated pipe shall be backfilled with Type C bedding and embedment zone backfill material.
	c. Plastic pipe and vitrified clay pipe shall be backfilled with Type B bedding and embedment zone backfill material. Vitrified clay pipe shall be backfilled with Type B material to the top of the pipe zone.
	d. Where pipelines are installed on grades exceeding 4 percent, and where backfill materials are graded such that there is less than 10 percent passing a Number 4 sieve, trench plugs of Type J, L, or N material shall be provided at maximum intervals o...
	3. Trench zone backfill for pipelines as defined under "Pipe and Utility Trench Backfill" shall be Type I backfill material or any of Types A through H backfill materials or any mixture thereof, except:
	a. Type K material may be used for trench zone backfill in agricultural areas unless otherwise shown or specified.
	4. Final backfill material for pipelines under paved areas, as defined under "Pipe and Utility Trench Backfill" shall be Type G backfill material. Final backfill under areas not paved shall be the same material as that used for trench backfill, except...
	5. Trench backfill and final backfill for pipelines under structures shall be the same material as used in the pipe zone, except where concrete encasement is required by the Contract Documents.
	6. Aggregate base materials under pavements shall be Type G material constructed to the thicknesses indicated. Aggregate subbase shall be Type M material.
	7. Backfill around structures shall be Type I material, or Types A through Type H materials, or any mixture thereof, except as shown.
	8. Backfill used to replace pipeline trench over-excavation shall be a layer of Type F material with a 6-inch top filter layer of Type E material or filter fabric to prevent migration of fines for wet trench conditions or the same material as used for...
	9. The top 6 inches of fill on reservoir roofs, embankment fills around hydraulic structures, and all other embankment fills shall consist of Type K material, topsoil.
	10. Filter fabric shall be Mirafi 140 N, Mirafi 700X, or approved equal.

	2.4 MATERIALS TESTING
	A. All soils testing of samples submitted by the CONTRACTOR will be done by a testing laboratory of the CONTRACTOR’S choice approved by the OWNER at the CONTRACTOR’S expense. At its discretion, the ENGINEER may request that the CONTRACTOR supply sampl...
	B. Particle size analysis of soils and aggregates will be performed using ASTM D 422 - Method for Particle-Size Analysis of Soils.
	C. Determination of sand equivalent value will be performed using ASTM D 2419 - Test Method for Sand Equivalent Value of Soils and Fine Aggregate.
	D. Unified Soil Classification System:  References in this Section to soil classification types and standards shall have the meanings and definitions indicated in ASTM D 2487 -Classification of Soils for Engineering Purposes. The CONTRACTOR shall be b...
	E. The testing for chloride, sulfate, resistivity, and pH will be done in accordance with accepted State laboratory standards and procedures.
	3.1 excavation - general
	A. General: Except when specifically provided to the contrary, excavation shall include the removal of all materials of whatever nature encountered, including all obstructions of any nature that would interfere with the proper execution and completion...
	3.2 REMOVAL AND EXCLUSION OF WATEr
	A. The CONTRACTOR shall remove and exclude water, including stormwater, groundwater, irrigation water, and wastewater, from all excavations. Dewatering wells, wellpoints, sump pumps, or other means shall be used to remove water and continuously mainta...
	B. The CONTRACTOR shall dispose of water from the WORK in a suitable manner without damage to adjacent property. CONTRACTOR shall be responsible for obtaining any permits that may be necessary to dispose of water. No water shall be drained into work b...
	3.3 STRUCTURE, ROADWAY, AND EMBANKMENT EXCAVATION
	A. Excavation Beneath Structures and Embankments: Except where otherwise indicated for a particular structure or ordered by the ENGINEER, excavation shall be carried to the grade of the bottom of the footing or slab. Where indicated or ordered, areas ...
	B. Excavation Beneath Paved Areas: Excavation under areas to be paved shall extend to the bottom of the aggregate base or sub-base, if such base is called for; otherwise it shall extend to the paving thickness. After the required excavation has been c...
	C. Notification of ENGINEER: The CONTRACTOR shall notify the ENGINEER at least 3 days in advance of completion of any structure excavation and shall allow the ENGINEER a review period of at least one day before the exposed foundation is scarified and ...
	3.4 PIPELINE AND UTILITY TRENCH EXCAVATION
	A. General: Unless otherwise indicated or ordered, excavation for pipelines and utilities shall be open-cut trenches with widths as indicated.
	3.5 OVER-EXCAVATION NOT ORDERED OR INDICATED
	A. Any over-excavation carried below the grade ordered or indicated, shall be backfilled to the required grade with the indicated material and compaction. Such work shall be performed by the CONTRACTOR at no additional cost to the OWNER.
	3.6 EXCAVATION IN LAWN AREAS
	A. Where excavation occurs in lawn areas, the sod shall be carefully removed.  Excavated material shall be placed in a manner not to damage any additional lawn area as necessary. Immediately after completion of backfilling and testing of the pipeline,...
	3.7 EXCAVATION IN VICINITY OF TREES
	A. Except where trees are indicated to be removed, trees shall be protected from injury during construction operations. No tree roots over 2 inches in diameter shall be cut without express permission of the ENGINEER. Trees shall be supported during ex...
	3.8 EXPLOSIVES AND BLASTING
	A. Blasting is not permitted.
	3.9 DISPOSAL OF EXCESS EXCAVATED MATERIAL
	A. The CONTRACTOR shall remove and dispose of all excess excavated material at a site selected by the CONTRACTOR and reviewed by the ENGINEER.
	B. The CONTRACTOR shall obtain all required permits, landowner and agency approvals for disposal of excess material, and pay all costs associated with the removal and disposal.
	3.10 BACKFILL - GENERAL
	A. Backfill shall not be dropped directly upon any structure or pipe. Backfill shall not be placed around or upon any structure until the concrete has attained sufficient strength to withstand the loads imposed. Backfill around water retaining structu...
	B. Except for drainrock materials being placed in over-excavated areas or trenches, backfill shall be placed after all water is removed from the excavation, and the trench sidewalls and bottom have been dried to a moisture content suitable for compact...
	C. If a moveable trench shield is used during excavation, pipe installation, and backfill operations, the shield shall be moved by lifting the shield free of the trench bottom or backfill and then moving the shield horizontally, The CONTRACTOR shall n...
	D. Immediately prior to placement of backfill materials, the bottoms and sidewalls of trenches and structure excavations shall have all loose sloughing, or caving soil and rock materials removed. Trench sidewalls shall consist of excavated surfaces th...
	3.11 PLACING AND SPREADING OF BACKFILL MATERIALS
	A. Backfill materials shall be placed and spread evenly in layers not exceeding 18 inches. When compaction is achieved using mechanical equipment, the layers shall be evenly spread so that when compacted each layer shall not exceed 6 inches in thickness.
	B. During spreading, each layer shall be thoroughly mixed as necessary to promote uniformity of material in each layer. Pipe zone backfill materials shall be manually spread around the pipe so that when compacted the pipe zone backfill will provide un...
	C. Where the backfill material moisture content is below the optimum moisture content, water shall be added before or during spreading until the proper moisture content is achieved.
	D. Where the backfill material moisture content is too high to permit the specified degree of compaction the material shall be dried until the moisture content is satisfactory.
	3.12 COMPACTION OF FILL, BACKFILL, AND EMBANKMENT MATERIALS
	A. Each layer of Types A, B, C, G, H, I, and K backfill materials as defined herein, where the material is graded such that at least 10 percent passes a No. 4 sieve, shall be mechanically compacted to the indicated percentage of density. Equipment tha...
	F. Compaction Requirements: The following compaction test requirements shall be in accordance with ASTM D 1557 - Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate Mixtures, Using 10 lb Rammer and 18-in. Drop for Type A, B, C, G, ...
	Pipe embedment backfill for flexible pipe  95 70
	3.13 PipE AND UTILITY TRENCH BACKFILL
	A. Pipe Zone Backfill
	1. The pipe zone is defined as that portion of the vertical trench cross-section lying between a plane 6 inches below the bottom surface of the pipe and a plane at a point 6 inches above the top surface of the pipe. The bedding is defined as that port...
	2. After compacting the bedding the CONTRACTOR shall perform a final trim using a stringline for establishing grade, such that each pipe section when first laid will be continually in contact with the bedding along the extreme bottom of the pipe. Exca...
	3. The pipe zone shall be backfilled with the indicated backfill material. The CONTRACTOR shall exercise care to prevent damage to the pipeline coating, cathodic bonds, and the pipe itself during the installation and backfill operations.
	4. If a moveable trench shield is used during backfill operations the shield shall be lifted to a location above each layer of backfill material prior to compaction of the layer. The CONTRACTOR shall not displace the pipe or backfill while the shield ...

	B. Trench Zone Backfill: After the pipe zone backfills have been placed, backfilling of the trench zone may proceed. The trench zone is defined as that portion of the vertical trench cross-section lying between a plane 6 inches above the top surface o...
	C. Final Backfill: Final backfill is all backfill in the trench cross-sectional area within 18 inches of finished grade, or if the trench is under pavement, all backfill within 18 inches of the roadway subgrade.
	3.14 FILL AND EMBANKMENT CONSTRUCTION
	A. The area where a fill or embankment is to be constructed shall be cleared of all vegetation, roots and foreign material. Following this, the surface shall be moistened, scarified to a depth of 6 inches, and rolled or otherwise mechanically compacte...
	B. When an embankment or fill is to be made and compacted against hillsides or fill slopes steeper than 4:1, the slopes of hillsides or fills shall be horizontally benched to key the embankment or fill to the underlying ground. A minimum of 12 inches ...
	C. Where embankment or structure fills are constructed over pipelines, the first 4 feet of fill over the pipe shall be constructed using light placement and compaction equipment that does not damage the pipe. Heavy construction equipment shall maintai...
	3.15 FIELD TESTING
	A. General: All field soils testing will be done by a testing laboratory of the CONTRACTOR’s choice approved by the OWNER at the CONTRACTOR’s expense.
	B. Where soil material is required to be compacted to a percentage of maximum density, the maximum density at optimum moisture content will be determined in accordance with Method C of ASTM D 1557. Where cohesionless, free draining soil material is re...
	C. In case the test of the fill or backfill show non-compliance with the required density, the CONTRACTOR shall accomplish such remedy as may be required to insure compliance. Subsequent testing to show compliance shall be by a testing laboratory appr...

	31 23 23.33 - Flowable Fill_v033117
	1.1 THE SUMMARY
	A. The CONTRACTOR shall provide Controlled Low Strength Material (CLSM), complete and in place, in accordance with the Contract Documents.
	B. CLSM shall be placed where indicated and may be used, if the ENGINEER approves, for the following purposes:
	1. Normal CLSM with high slump, non-segregating consistency that readily flows and fills voids and difficult to reach places: pipe zone fill, trench zone fill, pipe abandonment, structure backfill, and structure cavity fill.
	2. Foundation CLSM is used where higher early strengths are required and future excavation is not likely to be required.

	1.2 DEFINITIONS
	A. Flowable Fill: is defined as Controlled Low Strength Material or CLSM.
	1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. Furnish submittals in accordance with Section 01 33 00 – Submittal Procedures.
	B. FDOT Standard Specifications for Road and Bridge Construction - Section 121
	1.4 Contractor submittals:
	A. CLSM mix designs which show the proportions and gradations of materials proposed for each type of CLSM indicated.  Each mix design shall be accompanied by independent laboratory test results of the indicated properties.
	B. If the CONTRACTOR proposes to provide lower strength CLSM with aggregates that do not conform to ASTM C 33 - Concrete Aggregate, Shop Drawings shall include a testing program that will be used to control the variability of the aggregates.  The test...
	1.5 QUALITY ASSURANCE
	A. Testing will be performed by a testing laboratory approved by the OWNER at the CONTRACTORS expense, except as otherwise indicated.
	B. If tests of the CLSM show non-compliance with the specifications, the CONTRACTOR shall make changes as may be required to achieve compliance.  Performing and paying for subsequent testing to show compliance shall be the CONTRACTOR's responsibility.
	C. Correlation Tests
	1. The CONTRACTOR shall perform a field correlation test for each mix of CLSM used in pipe zone, trench zone, or backfill used in amounts greater than 100 cubic yards or when CLSM is required to support traffic or other live loads on the fill less tha...
	2. Field correlation tests shall be performed in a test pit similar in cross section to the WORK and at least 10-feet long at a location near the WORK.  The proposed location shall be acceptable to the ENGINEER.
	3. Laboratory and field tests shall be performed on samples taken from the same CLSM batch mix.  Tests shall be performed by a laboratory at the CONTRACTOR's expense.
	4. Testing shall be performed once each 2 hours during the first 8 hours, once each 8 hours during the first week, and once each 24 hours until the CLSM mix reaches the maximum design strength.
	a. Compression testing shall be in accordance with ASTM D 4832 - Preparation and Testing of Soil-Cement Slurry Test Cylinders.
	b. Setting test shall be in accordance with ASTM C 403 - Time of Setting of Concrete Mixtures by Penetration Resistance.
	c. Density tests shall be in accordance with ASTM C 138 - Unit Weight, Yield and Air Content (Gravimetric) of Concrete.

	2.1 CONTROLLED LOW STRENGTH MATERIAL
	A. CLSM shall be a mixture of cement, pozzolan, coarse and fine aggregate, admixtures, and water, mixed in accordance with ASTM C 94 - Ready Mixed Concrete.
	B. Composition:  The following parameters shall be within the indicated limits and as necessary to produce the indicated compressive strengths.
	1. In accordance with current FDOT Standard Specifications
	2. Mix proportions as necessary.
	3. Water reducing agent content as necessary.

	C. Properties
	1. Density shall be between 60 PCF minimum and 125 PCF maximum, based on application Excavatable, Non-Excavatable, or Cellular Concrete, design mix shall be submitted to the ENGINEER for acceptance.
	2. Slump shall be as required by the CONTRACTOR's methods, but shall not promote segregation nor shall slump exceed 9 inches.
	3. Compressive strength at 28 Days:
	a. Normal CLSM: Between 75 psi minimum and 300 psi maximum.  Unless specifically indicated otherwise, CLSM shall be Normal CLSM.

	b. Foundation CLSM: 1,000 psi minimum.
	2.2 CEMENT
	A. Cement shall be Type II in accordance with ASTM C 150 - Portland Cement.
	2.3 POZZOLAN
	A. Pozzolan shall be Type F or C in accordance with ASTM C 618 - Flyash and Raw or Calcined Natural Pozzolan for Use as a Mineral Admixture in Portland Cement Concrete.  Pozzolon content, by weight, in Normal CLSM shall not be greater than cement cont...
	2.4 AGGREGATE
	A. Aggregate shall consist of a well graded mixture of crushed rock, soil, or sand, with a nominal maximum size of 3/8-inch.  One hundred percent shall pass the 1/2-inch sieve; no more than 30 percent shall be retained on the 3/8-inch sieve; and no mo...
	2.5 ADMIXTURES
	A. Air entraining admixtures shall be in accordance with ASTM C 260 - Air-Entraining Admixtures for Concrete.
	B. Water reducing admixtures shall be in accordance with ASTM C 494 - Chemical Admixtures for Concrete.
	2.6 WATER
	A. Water shall be potable, clean, and free from objectionable quantities of silt, organic matter, alkali, salt, and other impurities.
	3.1 PREPARATION
	A. Subgrade and compacted fill to receive CLSM shall be prepared according to Section 31 23 00 – Excavation and Fill.
	3.2 BATCHING, MIXING AND DELIVERY
	A. Batching, mixing, and delivery of CLSM shall conform to ASTM C 94.  CLSM shall be mixed at a batch plant acceptable to the ENGINEER and shall be delivered in standard transit mix trucks.
	3.3 placement
	A. CLSM shall be placed by tailgate discharge, conveyor belts, pumped, or other means.  CLSM shall be directed in place by vibrator, shovel, or rod to fill crevices and pockets.  Avoid over-consolidation which causes separation of aggregate sizes.
	B. CLSM shall be continuously placed against fresh material unless otherwise approved by the ENGINEER.  When new material is placed against existing CLSM, the placement area shall be free from loose and foreign material.  The surface of the existing m...
	C. Temperature of the CLSM shall be between 50 and 90 degrees F, when placed.  CLSM shall not be placed when the air temperature is below 40 degrees F.  No CLSM shall be placed against frozen subgrade or other materials having temperature less than 32...
	3.4 finishing
	A. The finish surface shall be smooth and to the grade indicated or directed by the ENGINEER.  Surfaces shall be free from fins, bulges, ridges, offsets, and honeycombing.  Finishing by wood float, steel trowel, or similar methods is not required.
	3.5 CURING
	A. CLSM shall be kept damp for a minimum of 7 Days or until final backfill is placed.
	3.6 PROTECTION
	A. CLSM shall be protected from freezing for 72 hours after placement.
	B. No fill or loading shall be placed on CLSM until probe penetration resistance, as measured in accordance with ASTM C 803 - Standard Test Method for Penetration Resistance of Hardened Concrete, exceeds 650 psi.
	C. CLSM shall be protected from running water, rain, and other damage until the material has been accepted and final fill completed.

	31 23 33 - Trenching and Backfilling_v033117
	1.1 THE SUMMARY
	A. Furnish labor, materials and equipment to excavate for all underground piping and conduit.
	B. Place and compact granular bedding and fill over pipelines and conduits.
	C.  Dewater excavations as required to maintain dry conditions.
	D. In order to avoid existing operational utilities, it may be necessary for pipe to be laid up to twelve inches deeper than the cover specified. At such time the CONTRACTOR is not allowed extra compensation for additional excavation involved, whether...
	E. Density tests for determination of the specified compaction shall be made by a testing laboratory approved by the ENGINEER.
	1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. Section 31 23 19 – Dewatering
	B. Section 31 23 00 – Excavation and Fill
	1.3 Quality Assurance
	A. Testing of compacted fill materials is required in accordance with these specifications.
	B. If results of tests taken during the progress of the work indicate compacted materials do not meet specified requirements, such defective work will be removed, replaced and re-tested as directed by the ENGINEER and at the CONTRACTOR's sole expense.
	C. Compacted fill is to be tested before proceeding with the placement of surface materials.
	1.4 PROTECTION
	A. Protect trees, hedges, shrubs, and lawn areas to receive plantings, rock out-croppings and other features remaining as part of the final landscaping.
	B. Protect survey bench marks and existing structures, roads, sidewalks, paving and curbs against damage from vehicular or foot traffic. Install and maintain proper bridging, planking and to provide access to buildings. Maintain access to streets and ...
	C. Protect excavations by shoring, bracing, sheet piling underpinning, or by other methods, as required to prevent cave-ins or loose soil from falling into excavations.
	D. Underpin or otherwise support adjacent structures which may be damaged by excavation work. This includes other utilities.
	E. Notify the ENGINEER of any unexpected sub-surface conditions. Discontinue work in the area until the ENGINEER provides notification to resume work.
	2.1 BEDDING AND FILL MATERIALS
	A. Refer to specification 31 23 00 Excavation and Fill for material requirements.
	3.1 PREPARATION AND LAYOUT
	A. Establish the limits of excavations by area and elevation. Identify datum elevation.
	B. Set lines and levels. Maintain survey benchmarks, monuments and other reference points.
	C. Clear the site of all trees, shrubs, paving and objectionable material which interfere with the prosecution of the Work. Vegetation not interfering with the construction shall be protected from damage.
	3.2 utilities
	A. Before starting excavation operations, establish the location and extent of underground utilities existing in the area of work.
	B. Notify the ENGINEER if utility lines which are in the way of the excavation are uncovered.
	C. Protect active utility services uncovered by the excavation.
	D. Remove abandoned utility lines from areas of excavation. Cap, plug or seal such lines as directed by the ENGINEER and identify at grade.
	E. Accurately locate and record the location of abandoned utility lines and active utility lines that are re-routed, re-located or extended on Project Record Documents.
	F. Accurately locate and record the location on Project Record Documents of active utility lines whose locations are not accurately reflected on the Contract Drawings.
	3.3 TRENCHING
	A. Ensure that trenching does not interfere with normal 45 degree bearing splay of any building foundation.
	B. Excavate in accordance with lines and grades shown on the Contract Drawings or specified in these Specifications.
	C. Cut trenches sufficiently wide to enable safe and proper installation of pipe and to allow for thorough inspection. Trim and shape the trench bottom and leave it free of irregularities, lumps and projections. Excavate whatever substances are encoun...
	D. Do not disturb soil within the branch spread of existing trees or shrubs that are to remain. If it is necessary to excavate through roots, perform work by hand and cut roots with a sharp axe.
	E. When complete, notify the ENGINEER for inspection of excavations. Correct unauthorized excavations as directed, at no cost to the OWNER.
	F. Where encountered in the trench bed, rock shall be excavated to a depth of 1/2 of the pipe diameter, but in no case less than 6" below the bottom of the pipe. All undercut trench excavations shall be backfilled and tamped with suitable materials.
	G. Unsuitable materials encountered at or below the excavation depth specified or shown on the Contract Drawings shall be removed and replaced to a depth of six inches below the excavation depth and replaced with suitable material.
	H. Keep pipe laying operations as close to the excavation operation as possible.
	I. All trench excavations shall comply with OSHA Standards.
	J. The CONTRACTOR shall provide all trench and structural bracing, sheeting or shoring necessary to construct and protect the excavation, existing utilities, structures and private property as required. Sheeting shall be removed or cut off by the CONT...
	3.4 dewatering
	A. Keep trenches dry. Provide necessary dewatering equipment including wellpoints, pumps, piping and temporary drains.
	B. Do not discharge drainage water into municipal sewers without municipal approval. Ensure water does not contain unacceptable levels of suspended solids.
	C. Direct surface drainage away from excavated areas in such a manner as to not create a nuisance to adjacent property or public thoroughfares.
	D. Control the grading in and adjacent to excavations to prevent water from running into excavated areas or onto adjacent properties or into public thoroughfares.
	E. Direct surface drainage away from excavated areas in such a manner as to not create a nuisance to adjacent property or public thoroughfares.
	3.5 backfilling
	A. Do not start backfilling until piping has been inspected by the ENGINEER.
	B. Maintain trenches free of debris, wood, rocks over 3-1/2 inches in diameter and water.
	C. Backfill as early as possible after pipe installation to allow maximum time for natural settlement and compaction. Backfill on both sides of the pipe simultaneously.
	D. After backfill has reached a point one foot above the top of the pipe, a variation in the procedure of the placement and amount of compaction of fill may be permitted by the ENGINEER, depending upon the location of the work and the danger from subs...
	1. For backfilling in unimproved areas (along utility easements and beyond the edge of driveways and graveled parking areas) from an elevation of one foot above the top of pipe to the surface of the ground, backfill may be deposited by equipment. Depo...
	2. For backfilling beneath driveways and parking areas, alleys and streets where non-rigid type surfacing is to be replaced (including dirt, gravel or cinder driveways and alleys):
	a. Backfill material shall be carefully deposited in uniform layers not to exceed six inches in thickness and each layer shall be compacted to 98% of maximum density in accordance with AASHTO T-180 with manually operated machine tampers.
	b. Excavated material may not be compacted by the water jetting method.
	c. In lieu of the foregoing compaction method, the backfill material and procedure used may be as specified under Method 3, below.
	3. For backfilling across and beneath driveways, sidewalks, parking areas or streets where a rigid type paving is to be replaced (i.e., concrete, asphaltic concrete and brick or block surfaces):
	a. All backfill material shall be approved granular material of high weight and density. The material shall be carefully deposited in uniform layers not to exceed six inches in thickness (loose measure) and each layer shall be compacted to a density o...


	33 01 12 - Sewer Flow Control_v033117
	1.1 THE SUMMARY
	A. The objective of flow bypass and/or diversion pumping (SEWER FLOW CONTROL) is to:
	1. Maintain an efficient and uninterrupted level of service to wastewater collection system users while maintenance or construction operations (including rehabilitation, repair or replacement) are facilitated on the segment or segments being bypassed ...
	2. Ensure all levels of sewage flow are continuously and effectively handled around the segment or segments of sewer being bypassed and/or from which flow is being diverted.

	B. Related sections:
	1. Section 31 23 33 – Trenching and Backfilling
	2. Section 33 01 30.61 – Sewer and Pipe Joint Sealing
	3. Section 33 01 30.41 – Cleaning of Sewers
	4. Section 33 01 30.16 – TV Inspection of Gravity Pipelines
	5. Section 33 01 30.72 – Relining Sewers
	6. Section 33 01 30.71 – Rehabilitation of Sewer Utilities

	1.2 PERFORMANCE REQUIREMENTS
	A. It is essential to the operation of the existing sewerage system that there is no interruption in the flow of sewage throughout the duration of the project. To this end, the CONTRACTOR shall provide, maintain and operate all temporary facilities su...
	B. The design, installation and operation of the temporary pumping system shall be the CONTRACTOR’s responsibility. The bypass system shall be the CONTRACTOR's responsibility. The bypass system shall meet the requirements of all codes and regulatory a...
	C. The CONTRACTOR shall provide all necessary means to safely convey the sewage past the WORK area.
	D. The CONTRACTOR shall maintain sewer flow around the work area in a manner that will not cause surcharging sewers or damage to sewers, and that will protect public and private property from damage and flooding.
	E. The CONTRACTOR shall protect water resources wetlands and other natural resources.
	F. In the event of a bypass failure, the CONTRACTOR shall be responsible for all necessary corrective action, as approved by the OWNER, to complete the original assignment.
	G. The CONTRACTOR shall be solely responsible for planning and executing sewer flow control, bypass and diversion pumping operations. The CONTRACTOR shall be entirely liable for damages to private or public property that may result from his operations...
	3.1 CONSTRUCTION
	A. All WORK and testing shall comply with the applicable Federal codes, including Federal Occupational Safety and Health Act of 1970 and the Construction Safety Act of 1969, as amended, and applicable State and local codes and standards; and to the ex...
	B. If during normal rehabilitation work on manholes and sewers, where flow control devices, including flow bypass and diversion pumping, have not been deployed, wastewater flow depth exceeds the workable levels, rehabilitation work shall be immediatel...
	C. During all bypass-pumping or other flow control operations, the CONTRACTOR shall prevent mains, manholes, and all local sewer lines from damage inflicted by any equipment. The CONTRACTOR shall be responsible for all physical damage to mains, manhol...
	D. The CONTRACTOR shall coordinate with the OWNER as necessary to determine and effect optimum working arrangements.
	E. The CONTRACTOR shall immediately cease bypass and/or diversion pumping when so ordered by the OWNER.
	F. The CONTRACTOR shall notify the OWNER 24 hours prior to commencing actual flow bypass and/or diversion pumping operations. The CONTRACTOR flow control proposal shall be agreed to by the OWNER before the CONTRACTOR shall be allowed to commence sewer...
	3.2 FIELD QUALITY CONTROL
	A. During flow bypass and/or diversion pumping, the CONTRACTOR is prohibited from allowing any sewage to be dumped, or spilled in or onto the ground or any area outside of the existing wastewater collection system. In addition, due care and attention ...
	B. When flow bypass and diversion pumping operations are complete, the residual contents of sewage in piping shall be drained into the existing sewer prior to disassembly.
	C. It shall be the responsibility of the CONTRACTOR to schedule and perform his/her work in a manner that does not cause or contribute to incidence of overflows or spills of sewage from the sewer system.
	D. In the event that the CONTRACTOR work activities contribute to overflows or spills the CONTRACTOR shall immediately take appropriate action to contain and stop the overflow, clean up the spillage, disinfect the area affected by the spill, and notif...
	E. CONTRACTOR will indemnify and hold harmless the OWNER for any fines or third-party claims for personal or property damage arising out of a spill or overflow that is fully or partially the responsibility of the CONTRACTOR, including the legal, engin...

	33 26 60 Water Transmission Systems
	1.1 THE SUMMARY
	A. The work covered by this section consists of providing all labor, equipment, materials, and performing all construction required to install the various piping, valves, fittings and accessories for potable water distribution mains as specified and s...
	B. RELATED SECTIONS
	1. Section 01 11 00 -Summary of Work.
	2. Section 01 74 30 -Pressure Pipe Testing and Disinfection.
	3. Section 31 23 33 -Trenching and Backfilling.

	1.2 CONTRACTOR SUBMITTALS
	A. Submittals for the various types of pipe, fittings and restrained joints.
	B. Catalog cuts and shop drawings for all valves and valve boxes.
	C. Record drawings in accordance with specification requirements.
	D. The manufacturer will furnish a sworn affidavit that the pipe, fittings and lining furnished under the Contract comply with all applicable provisions of the ANSI and/or AWWA Standards.
	E. Reports of pressure tests, leakage tests and bacteriological clearance tests in accordance with Section 01 74 30 – Pressure Pipe Testing and Disinfection.
	F. Shop drawing submittals for materials listed as approved in the Water Utilities Department "Manual of Minimum Engineering and Construction Standards" are not required if the Contractor submits a signed "shop specification" form attached hereto.
	1.3 JOB CONDITIONS
	A. The Contractor will submit plans and schedules for approval by the Owner before any shutdown or any interruption in service takes place or any large flows and volumes of water are used for flushing or disinfection.
	B. Design criteria for all pipe and fittings:  150 psi test pressure, ANSI laying condition Type 4, trench width of 2 feet plus the pipe diameter.
	C. Pipe and fittings shall be marked with the diameter, date of manufacture, and the name or trademark of the manufacturer.
	2.1 DUCTILE IRON PIPE (D.I.P.)
	A. Ductile Iron Pipe shall be in accordance with Section 33 95 45 -Ductile Iron Pipe and Fittings
	2.2 POLYVINYLCHLORIDE (PVC)
	A. PVC Pipe shall be in accordance with Section 33 95 50 -Polyvinylchloride (PVC) Pressure Pipe
	2.3 RESTRAINED JOINTS
	A. Provide ductile iron Class 350 restrained joint pipe. Where the drawings do not specify a type of restrained joint, but require a specified length of restraining, ductile iron retainer glands may be used.
	2.4 FITTINGS
	A. All fittings shall be ductile iron, cement lined with a bituminous seal coat, mechanical joint, Class 250 conforming to ANSI A21.10 and AWWA C-104/110/111.
	B. Joints for fittings 24" in diameter and under shall be restrained mechanical joint, except above ground fittings which shall be flanged.
	C. Joints for fittings 16" in diameter and smaller shall be restrained type in accordance with the schedule shown on the Contract Drawings.
	2.5 GATE VALVES
	A. Provide mechanical joint, iron body, resilient seat gate valves conforming to the latest edition of AWWA C-509, for all valves smaller than 12”.
	B. Gate valves smaller than 4" shall conform to federal specifications W W-V-54D, Type 1, Class A, 125 psi steam pressure rating.
	C. Furnish non-rising stem gate valves, with parallel seats, interior parts coated with thermo-setting epoxy, and mechanical joint ends.
	D. Gate valves are to open left (counter-clockwise) with a 2-inch square operating nut. Unless otherwise shown, valves are to be set with their stems vertically above the centerline of the pipe.
	E. Gate valves are to be carefully inspected, opened wide, then tightly closed, and all the nuts and bolts thereon tested for tightness.
	F. Any gate valve that does not operate correctly will be removed and replaced at the Contractor's expense.
	G. Valve operating nuts are to be brought within 30" of finished grade.
	H. Special care shall be taken by the Contractor to prevent joint material, stones, or other substances from becoming lodged in the valve seat.
	I. Gate valves shall be tied to mains with tie rods or anchor tees.
	2.6 BUTTERFLY VALVES
	A. Provide Class 150A mechanical joint butterfly valves conforming to the latest edition of AWWA C-504, suitable for buried service, for all valves 12" and larger (except tapping valves).
	B. Furnish butterfly valves with "O" ring shaft seals and cast iron body and disc.
	C. Butterfly valves shall be tied to mains with tie rods or anchor tees.
	D. Laying length of all classes shall be Table 2, short body.
	E. Actual port diameter shall not be less than one inch (1") smaller than the nominal pipe size to which it is attached.
	F. Valves shall be equipped with adjustable mechanical stop limiting devices in the operator to prevent over travel of the valve disc in the open and closed position. Disc position stops located in the valve body are not acceptable.
	G. Valve bodies shall be constructed of ASTM A126 Class B cast iron and shall have two (2) integrally cast trunnions for shaft bearings.
	H. Valve discs shall operate through a 90-1/4 degree angle from full closed to full open position.
	I. Valve discs shall be alloy cast iron ASTM A436 Type 1, or ASTM A48, or ASTM A126 for valves on lines of nominal pipe sizes of twenty inches (20") and smaller.
	J. Valve discs shall be ASTM A48 cast iron or ASTM A536 ductile iron for valves on lines of nominal pipe sizes of twenty-four inches (24") or larger.
	K. Valve discs shall also be provided with a type 316 stainless steel seating edge for ASTM A48, A126 or A536 cast iron discs, and shall not have any hollow chambers which can entrap water.
	L. Valve shafts shall be type 316 stainless steel. Shaft diameter shall meet minimum requirements established by AWWA Standard C504.
	M. Valve shafts shall be one (1) piece for valves with nominal pipe sizes twenty inches (20") and smaller.
	N. Valve shafts shall be two (2) piece for valves with nominal pipe sizes twenty-four inches (24") and larger.
	O. Valve seats shall have the bond with the valve body tested with a seventy-five pound (75 lb.) pull in accordance with test procedures ASTM D-429 method B for valves with nominal pipe sizes twenty inches (20") and smaller.
	P. For valves twenty-four inches (24") and larger, seats shall be retained in the body by mechanical means without retaining rings, segments, screws or hardware of any kind in the flow streams.
	Q. Valve seats shall be field adjustable around the full circumference of the valve body without interruption for valves with nominal pipe sizes twenty-four inches (24") and larger.
	R. Valve seats shall be replaceable without dismantling the operator, disc or shaft and without removing the valve from the line. The manufacturer shall certify that the valve seat is field replaceable as specified for valves with nominal pipe sizes t...
	S. Valve bearings shall be sleeve type bearings, and shall be 100% nylon or teflon for valves with nominal pipe sizes twenty inches (20") and smaller.
	T. Valve bearings shall be teflon lining with fiberglass backing for valves with nominal pipe sizes twenty-four inches (24") and larger. Valve bearings shall be self lubricating and bearing loads shall not exceed 20% of the compressible strength of th...
	U. Valve shaft seals shall be self compensating split V-type, and shall be adjustable and replaceable without removing the operator and/or the shaft.
	V. Valve shaft seals shall be the same elastomer as specified for the valve seats for the intended service.
	W. Manual operators shall conform to AWWA C504, except where modified or supplemented herein, and shall be of the worm gear or traveling nut type and shall be self-locking to prevent the valve disc from creeping or fluttering when in any intermediate ...
	X. Manual operators shall be totally enclosed and permanently lubricated, and shall have a gear ratio and hand-wheel diameter designed to produce an output torque equivalent to the maximum valve shaft torque required to operate the valve under actual ...
	Y. For buried service, valves shall be totally enclosed, fully gasketed, grease packed and shall be designed to operate indefinitely when submerged under twenty feet (20') of water. Buried service operators shall be provided with a valve extension ste...
	Z. Laying length of all classes shall be Table 2, short body.
	AA. Valves shall be rated at not less than a 150 psi working pressure.
	BB. Valves shall be the manually operated type opening counterclockwise.
	CC. Valves shall be as manufactured by Mueller Lineseal, Keystone, M & H, American/Darling, Pratt, Dezurik BAW, Dresser #1450, Clow, or U.S. Pipe
	2.7 TAPPING SLEEVES AND TAPPING VALVES
	A. Provide ductile iron, mechanical joint tapping sleeves. Factory epoxy coated steel tapping sleeves are permissible on existing SDR-26 and SDR-21 PVC pipe only.
	B. Provide as a tapping valve a mechanical joint, iron body, resilient seat gate valve, conforming to those described in these Specifications.
	C. Pressure test the tapping sleeve and valve at 150 psi for one (1) hour. The Owner and the Engineer (if applicable) must be given not less than 48 hours advance notice of the test and must be present to witness the test.
	D. The pipe coupon will be carefully preserved and turned over to the Owner.
	E. Provide double strap tapping saddles with AWWA threads and ball valve curb stop with operating nut gate valve for 1-1/2" and 2" taps.
	F. Provide double strap tapping saddle with AWWA threads and corporation stop with AWWA inlet threads for taps 1" and smaller.
	G. All taps must be not less than 18" from a fitting or bell.
	H. The tapping line must be smaller than the tapped line, except as approved by the Owner and the Engineer.
	I. A ductile iron tapping sleeve is required for all taps unless the tapping line is less than 1/2 the diameter of the line to be tapped. A steel tapping sleeve is permissible in those cases.
	J. Cut-in tee construction may be required by the Owner depending on the circumstances and sizes involved.
	2.8 VALVE BOXES
	A. Provide cast iron valve boxes with screw type riser sections and a minimum inside shaft diameter of 5-1/4" for all valves 4" and larger installed underground.
	B. Furnish valve box lids with a 1-1/2" deep skirt and the word "water" cast in the top.
	C. Valve boxes are to be adjustable to fit the depth of earth cover over the valve and be designed and installed to prevent the transmission of surface loads directly to the valve or piping. Extensions shall be provided as required to meet grade.
	D. Valve boxes are to be carefully centered over the valve-operating nut so as to permit a valve key to be easily fitted to the operating nut.
	E. Valve box tops are to be set flush with finished grade, with allowance made for the settlement of surrounding backfill or surface. In paved areas, the top of the cover shall be set flush with the finished paving.
	F. Valves lying outside of paved areas shall be provided with an eight inch (8") thick concrete collar surrounding the top of the valve box.
	2.9 AIR RELEASE VALVE
	A. Air release valves shall be of the manual type unless otherwise specified.
	B. Air release valves shall have cast iron bodies and stainless steel floats.
	2.10 SAMPLE POINTS
	A. Install sample taps required to take all necessary water  samples at points designated on the Contract Drawings.
	B. Provide 3/4" type "K" copper tubing or schedule 40 PVC for all in-line sample points.
	C. The Contractor will make arrangements for a certified laboratory to take all water samples required for bacteriological tests.
	D. Water main being tested must remain under line pressure  throughout the test and until such time as regulatory agency approval to place the main in service has been received by the Owner.
	E. Following the receipt of regulatory agency approval, the Contractor will remove all sample point tubing and install a brass plug on all sample point corporation stops.
	2.11 METER BOXES/VAULTS AND YOKES – Not used
	2.12 BACKFLOW PREVENTION DEVICES – Not used.
	2.13 WATER SERVICE LINE.
	A. Polyethylene services shall be PE 3408/3608 CTS DR9 blue or blue striped. Services shall be installed in accordance with the construction details of this manual and shall have corporation stops.
	2.14 TRANSITION COUPLINGS
	A. Heavy duty flexible couplings are acceptable for transition joints with existing facilities only.
	B. Couplings must have stainless steel clamps only and be manufactured by Fernco, or approved equal.
	3.1 MARKING BY MANUFACTURER
	A. Provide pipe with special markings indicating the weight, class of pipe, casting period, manufacturer's mark and the year the pipe was produced.
	3.2 TESTING
	A. All tests are to be made in the presence of the Owner and the Engineer (if applicable), unless waived in writing.
	B. Notify the Owner not less than 48 hours prior to performing a test.
	3.3 INSTALLATION
	A. All work must conform to the latest revision of AWWA C-600.
	B. A pre-construction meeting must be held prior to beginning any work. All necessary permits must be obtained and presented at the pre-construction meeting.
	C.  The Owner and the Engineer (if applicable) must be given not less than 72 hours notice prior to beginning construction.
	D. Avoid causing damage when loading and unloading pipe, fittings, valves and accessories.
	E. Place pipe and fittings along the route of construction with spigots pointing in the direction of flow and situated to cause the least interference with pedestrian and vehicular traffic. Pipe shall be handled by mechanical equipment.
	F. Clean and inspect all pipe to insure that no dirt or foreign material are in the finished line.
	G. Groundwater and trench water are to be kept out of the pipe and the pipe kept closed with a test plug when work is not in progress.
	H. Trenches are to be dewatered and the cost thereof included in the price for installing the water line. All pipes shall be laid in trenches having a dry and stable bottom.
	I. Pipe is to be laid to line and grade with valves and hydrant stems plumb. Minimum cover is 36" for pipes 12" and larger and 30" for pipes 10" and smaller, unless otherwise noted on the plans.
	J. Deflections from a straight line or grade made necessary by field conditions are not to exceed the manufacturer's recommendations. If the specified alignment requires deflection in excess of that recommended by the manufacturer, provide fittings in...
	K. Commence laying of the water line immediately after the excavation is started and keep pipe laying closely behind the trenching.
	L. Excavation may be stopped when, in the opinion of the Engineer, the trench is open too far in advance of the pipe laying operation. Pipe shall be fully supported along its entire length. Backfill shall be free of boulders and debris. Sharp or rocky...
	M. Damaged or unsound pipe or fittings will be removed and replaced by the Contractor at no additional cost to the Owner.
	N. Remove from the pipe all lumps, blister, excess coating material and oil prior to jointing of the pipe.
	O. Water lines are to be thrust blocked or restrained to prevent movement of lines under pressure. Provide thrust blocks, anchor blocks, or restrained joints at all bends, tees, crosses, wyes, plugs and behind all main line taps.
	P. Provide support thrust blocks or restrained joints (megalugs or approved equal) at all main line valves, hydrant valves, tapping valves and tapping sleeves.
	Q. All joints are to be watertight. Leaks or defects will be repaired immediately.
	R. Pipe which has been disturbed after being laid will be taken up, the joints cleaned, and the pipe properly re-laid. Superfluous material inside the pipe must be flushed or removed by means of an approved follower or scraper after joints are made.
	S. Install fittings and pipe joints in strict accordance with the manufacturer's specifications and recommendations.
	T. Place EMS magnetic markers horizontally 12" above all bends and changes in alignment.
	U. Unanticipated conflicts with other underground utilities must be immediately brought to the attention of the Owner and the Engineer (if applicable). Resolution of each conflict must receive prior approval from the Owner and the Engineer.
	V. Any proposed deviations from the Contract Drawings must be approved by the Engineer and the Owner.
	W. Maintain 10' horizontal separation (centerline of pipe to centerline of pipe) from sanitary sewer mains and 5' horizontal separation (outside of pipe to outside of pipe) from drainage pipes. Where 10' separation cannot be maintained between sanitar...
	X. Maintain 18" vertical separation (centerline of pipe to centerline of pipe) between all pipes, if possible. Where 18" separation cannot be maintained between gravity sewers and water mains, a 6" separation may be permitted provided D.I.P. is used.
	Y. Ductile Iron Pipe is required in the following circumstances:
	1. Water mains 16” in diameter or larger.
	2. Water mains smaller than 6”.
	3. Within 10’ of gravity or pressure sewage pipes.
	4. Within 10’ of storm sewers and exfiltration trenches.
	5. Within 15’ of building structures.(near side of concrete footing).
	6. Within 15’ of the top of canal and lake banks.
	7. Crossings under any wastewater, reclaimed water, and storm drainage pipes with no joints within 10' of the crossing.
	8. Crossings over wastewater, reclaimed water, and storm drainage pipes with less than 18" vertical separation with no joints within 10' of each other.
	9. Jack and bores (mechanical joint with MEGALUGS or equal).
	10. Within the right-of-way of major roads as determined by the Owner and as shown on the Contract Drawings.
	11.  Under existing or proposed paved areas, including   bicycle paths, sidewalks and parking areas.

	Z. Water mains shall not be laid in fuel contaminated areas.
	AA. Unnecessary transitions between ductile iron pipe and PVC pipe that are not specified or required by the Contract Drawings are not permitted.
	3.4 MISCELLANEOUS INSTALLATION CONDITIONS
	A. New connections to existing mains are to be made using proper specials and fittings to suit the actual conditions.
	B. Verify all pipe dimensions before ordering special fittings and couplings.
	C. Locate existing in-line fittings and valves prior to starting trench work on a line to be connected to an existing fitting or valve.
	D. Line tie-ins are to be done on a date and at a time approved by the Owner.
	E. All connections to existing mains shall be made under the direct supervision of the Owner. Valves on existing mains shall be operated only by the Owner's personnel.
	F. If service must be cut off to existing customers, the Owner must receive four (4) days prior notice to make necessary notifications. The Contractor may be required to assist the Owner in making notifications.
	G. In the event of cutting off service to existing customers, the Contractor shall be ready to proceed with as much material pre-assembled as possible at the site to minimize the length of service interruption. Such connections may be required to be m...
	H. Local chlorination will be required for all pipe and fittings used to complete connections with potable water.
	3.5 FIELD INSPECTION OF SYSTEM
	A. Furnish and install temporary testing plugs or caps for the water line, all necessary pressure pumps, hose, pipe connections, meters, gauges and other similar equipment for conducting pressure and leakage tests and flushing of the new water lines.
	B. Perform tests between valves and in sections not exceeding 1,500 lineal feet in length. Use potable water from a source approved for use by the Owner.
	C. Mains tested shall either be physically separated from existing potable water lines or isolated from existing lines by a double valve arrangement.
	D. Maintain a water line pressure of at least 150 psi for a period of not less than two (2) hours. All joints, fittings and thrust blocks must be exposed during the pressure test.
	E. The maximum quantity of water that must be supplied into the tested pipe to maintain pressure within 5 psi of the specified test pressure shall not exceed 50% of the applicable AWWA C-600 Standard.
	F. Uncover and repair leaks evident at the surface regardless of the total leakage indicated by the test. Remove all pipe, valves, fittings and other materials found defective under the test at no additional expense to the Owner. Tests will be repeate...
	G. The Contractor is responsible for the ultimate tightness of the water line within the preceding requirements. Necessary modifications to the foregoing procedure are subject to prior approval by the Engineer and the Owner.
	H. Inspections will be scheduled for regular working hours only, except for nights when service interruptions are involved. Inspections will not be scheduled for weekends or holidays.
	I. Inspectors will make routine passes on call to inspect such items as thrust blocks, material on-site and clearances between conflicting lines.
	J. Scheduled inspections are required for jack and bores, pipe slippage through jack and bore casings, main line taps, pressure and leakage tests, flushing of sections of completed mains and any time an existing facility of the Owner is to be connecte...
	3.6 THRUST BLOCKS
	A. Brace all fittings, hydrants, and plugs with concrete thrust blocks of adequate size placed between the fittings and the side of the trench in accordance with the details shown in the Contract Drawings.
	B. Fittings, hydrant bases, and plugs are not to be encased in concrete.
	C. Thrust blocks are to remain uncovered until inspected and approved by the Owner.
	D. At all thrust blocks, visqueen protection of plugs and bolts shall be provided.
	3.7 CONCRETE
	A. Provide ready-mixed concrete for thrust blocks, encasements, and protective slabs having a 28-day compressive strength not less than 2,500 psi.
	3.8 FINAL CONNECTION
	A. No connection of the new water main to an existing water main in service shall be made until all tests, including but not limited to pressure, leakage, and bacteriological clearance tests, have been completed and are approved. Thorough flushing of ...
	3.9 RESTORATION AND CLEAN-UP
	A. All areas disturbed by the Work shall be immediately cleaned and restored in to its original condition or better by the Contractor at no cost to the Owner.
	END OF SECTION


	33 95 45 Ductile Iron Pipe and Fittings
	1.1 THE SUMMARY
	A. The WORK covered by this section and the related sections following consists of providing all labor, equipment, material and supplies and performing all operations required to install ductile iron piping and fittings, complete, with appurtenances f...
	B. Related sections:
	1. Section 01 11 00 – Summary of Work
	2. Section 01 74 30 – Pressure Pipe Testing and Disinfection
	3. Section 31 23 00 – Excavation and Fill
	4. Section 31 23 19 - Dewatering
	5. Section 31 23 33 – Trenching and Backfilling
	6. Section 33 26 60 – Water Transmission Systems

	1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. AWWA C105 Polyethylene Encasement for Ductile-Iron Pipe Systems
	B. AWWA C110 Ductile-Iron and Gray-Iron Fittings, 3-in through 48-in for Water
	C. AWWA C111 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	D. AWWA C115 Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges
	E. AWWA C116 Protective Fusion-Bonded Epoxy Coatings for the Interior and Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings for Water Supply Service.
	F. AWWA C150 Thickness Design of Ductile-Iron Pipe
	G. AWWA C151 Ductile-Iron Pipe, Centrifugally Cast for Water
	H. AWWA C153 Ductile-Iron Compact Fittings. for Water Service
	I. AWWA C600 Installation of Ductile Iron Water Mains and Their Appurtenances
	J. AWWA C606 Grooved and Shouldered Joints
	1.3 CONTRACTOR SUBMITTALS
	A. Furnish Submittals in accordance with Section 01 33 00 – Submittal Procedures and the following supplemental requirements:
	B. Shop Drawings
	1. Certified dimensional drawings of valves, fittings, and appurtenances.
	2. For pipe 24-inches diameter and larger, line layout and marking diagrams which indicate the specific number of each fitting and the location and the direction of each fitting in the completed line. In addition, the line layouts shall include:  the ...

	C. Certifications: Certified affidavit of compliance for pipe and other products or materials furnished under this Section and as specified in the referenced standards and the following supplemental requirements:
	1. Physical and chemical properties.
	2. Hydrostatic test reports.

	D. The CONTRACTOR shall be responsible for performing and paying for sampling and testing as necessary for the certifications.
	E. QUALITY ASSURANCE
	1. Where local building and/or plumbing codes conflict with the use of any material, pipe, or type of fittings, or where the local code is more restrictive or specific than this Specification, the material, pipe or type of fitting producing a better q...
	2. To aid in the proper performance and inspection of the subaqueous work, the Contractor shall furnish the services of competent and registered commercial divers and helpers complete with equipment in such numbers as may be necessary.
	3. The Contractor shall at any time permit the Engineer access to the site and provide all equipment and necessary assistance for making subaqueous inspections, including the services of a diver to accompany and assist the Engineer on such inspections.
	4. Diving equipment and procedures shall conform with the Bureau of Ship's Diving Manuals NAVSHIPS 0994-001-9010 Occupational Safety and Health Act (OSHA) and all regulations pertaining to underwater construction.
	5. The Contractor shall provide or make arrangements for air re-filling facilities and other auxiliary equipment and shall arrange for any emergency facilities needed.
	6. Tests: Except as modified herein, materials used in the manufacture of the pipe shall be tested in accordance with the requirements of the referenced standards as applicable.
	7. The CONTRACTOR shall perform said material tests as part of the WORK.  The ENGINEER shall have the right to witness testing conducted by the CONTRACTOR; provided, that the CONTRACTOR's schedule is not delayed for the convenience of the ENGINEER.
	8. In addition to those tests specifically required, the ENGINEER may request additional samples of any material including lining and coating samples for testing by the OWNER.  The additional samples shall be furnished as a part of the WORK.
	9. Inspection: Pipe shall be subject to inspection at the place of manufacture in accordance with the provisions of the referenced standards, as supplemented by the requirements herein.  The CONTRACTOR shall notify the ENGINEER in writing of the manuf...
	10. During the manufacture of the pipe, the ENGINEER shall be given access to areas where manufacturing is in process and shall be permitted to make inspections necessary to confirm compliance with the Specifications.
	11. Three certified records of the tests made by the manufacturer or by a reliable commercial laboratory shall be submitted with each shipment of pipe of any type used for force mains.

	1.4 WORK INCLUDED
	A. In general, the Work under this Section shall include but is not limited to furnishing and installing the following:
	1. Raw Water Transmission Main:
	a. Flanged ductile iron pipe and fittings with an interior cement mortar lining for use on aerial crossings.
	b. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining for use on subaqueous crossings.
	c. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining for use on road crossings.
	d. Ductile iron push-on pipe with an interior cement mortar lining.
	e. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining.
	2. Potable Water Transmission and distribution Main:
	a. Flanged ductile iron pipe and fittings with an interior cement mortar lining for use on aerial crossings.
	b. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining for use on subaqueous crossings.
	c. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining for use on road crossings.
	d. Ductile iron push-on pipe with an interior cement mortar lining.
	e. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining.
	3. Domestic Wastewater Force Main:
	a. Flanged ductile iron pipe and fittings with an interior ceramic epoxy coating for use on aerial crossings.
	b. Ductile iron restrained mechanical joint pipe and fittings with an interior ceramic epoxy coating for use on subaqueous crossings.
	c. Ductile iron restrained mechanical joint pipe and fittings with an interior ceramic epoxy coating for use on road crossings.
	d. Ductile iron push-on pipe with an interior ceramic epoxy coating.
	e. Ductile iron restrained mechanical joint pipe and fittings with an interior ceramic epoxy coating.
	4. Membrane Concentrate Force Main:  (Not used.)

	B. The Work shall also include the furnishing of all labor, materials, equipment including buoys, sounding equipment, lights, transportation, and performing all operations necessary for the proper construction of the project in accordance with these S...
	C. Where the term "subaqueous work" is used herein or where "subaqueous" is referred to, this shall be understood to mean work under water using equipment and methods that are accepted practice for such work.
	D. Where the term "aerial crossing" is used herein, this shall be understood to mean work over water using equipment and methods that are accepted practice for such work.
	E. Where the term “road crossing” is used herein, this shall be understood to mean work under or across an existing paved roadway or thoroughfare using equipment and methods that are accepted practice for such work.
	2.1 GENERAL EQUIPMENT REQUIREMENTS
	A. Lined and polyethylene-wrapped ductile iron pipe shall conform to AWWA C151 and C105, subject to the supplemental requirements in this Section.  The pipe shall be of the diameter and class indicated, shall be provided complete with rubber gaskets, ...
	B. Markings:  The CONTRACTOR shall legibly mark specials 24-inches diameter and larger in accordance with the laying schedule and marking diagram.  Each fitting shall be marked at each end with top field centerline.
	C. Handling and Storage:  The pipe shall be handled as a minimum at the 1/3 points by use of wide slings, padded cradles, or other devices designed and constructed to prevent damage to the pipe coating/exterior.  The use of chains, hooks, or other equ...
	D. Laying Lengths:  Nominal pipe laying lengths shall be 20-feet.
	E. Finish:  The pipe shall have smooth dense interior surfaces and shall be free from fractures, excessive interior surface crazing, and roughness.
	F. Closures and Correction Pieces:  Closures and correction pieces shall be provided as required so that closures may be made due to different headings in the pipe laying operation and so that correction may be made to adjust the pipe laying to confor...
	2.2 MATERIALS
	A. Ductile Iron Pipe:
	1. Ductile Iron Pipe shall be centrifugally cast in metal or sand lined molds conforming to ANSI/AWWA C151 A21.51, latest revision. Minimum pressure class as per ANSI/AWWA C150/A21.50, shall be as follows:
	a. All ductile iron pressure pipe shall be manufactured to withstand an additional 100 psi surge allowance over and above the rated water working pressure specified herein.
	b. All piping shall be factory pressure tested, including end connections and weld-on outlets.
	2. Minimum Special Thickness Class 53 is required for all flanged pipe.
	3. All ductile iron pipe and fittings installed for potable water transmission mains and/or raw water transmission main shall be furnished with an interior cement mortar lining per AWWA C-104 A21.50.  All flanges shall be made of ductile iron.  Flange...
	4. All ductile iron pipe and fittings installed for domestic wastewater force mains shall be furnished with an interior ceramic epoxy coating.
	5. Types of Joints:
	a. Push-On Joint - ANSI/AWWA C111 A21.11.
	b. Flanged Joint - ANSI/AWWA C110 A21.10 or C115 A21.15.
	c. Restrained Mechanical Joints - ANSI/AWWA Standard C111/A21.11 using T-head bolts, coupling nuts and threaded studs.

	Rated Working Plus Surge Pressure (psi)
	Rated Working Pressure (psi)
	Pipe Size
	500
	350
	3” and 4”
	500
	350
	6” to 18”
	450
	300
	20”
	400
	250
	24”
	350
	200
	≥30”
	B. Polyethylene Encasement Material:
	1. Ductile Iron Pipe furnished and installed under this Contract shall be polyethylene encased in the areas shown on the Contract Drawings and in the field as directed by the Engineer. The Contractor shall supply all encasement materials.
	2. The material shall be extruded tube form, flat sheets of high quality virgin polyethylene, 8 mils thick, pigmented with 2.0% to 2.5% of well dispersed carbon black with stabilizers. Minimum tensile strength will be 500 volts per mil thickness.
	3. A plastic adhesive tape approximately two inches wide will be used to close seams and overlaps. The tape must bond securely under water to polyethylene and metal surfaces. Approved types are Polyken No. 900 Polyethylene, Scotchrap No. 50 Polyvinyl,...

	2.3 FITTINGS
	A. Ductile Iron Fittings shall be as shown on the Contract Drawings and shall conform to the following:
	1. Mechanical Joint and Flanged Fittings - ANSI/AWWA C110 A21.10, AWWA C-153, and ANSI/AWWA C111 A21.11.
	2. Ductile Iron Fittings shall be centrifugally cast in metal or sand lined molds and conform to ANSI/AWWA C151 A21.51, latest revision. Minimum pressure rating shall be as follows:
	All ductile iron fittings shall be manufactured to withstand an additional 100 psi surge allowance over and above the rated water working pressure specified herein.

	B. Welded-on outlets may be used in place of reducing tees and reducing crosses, if the nominal outlet diameter is not more than 2 DIP sizes less than the nominal pipe diameter.  If welded-on outlets are used, show and note on the line laying drawings...
	2.4 RESTRAINED JOINTS
	A. Mechanical joint restraint shall be incorporated in the design of the follower gland and shall include a restraining mechanism which, when actuated, imparts multiple wedging action against the pipe, increasing its resistance as the pressure increases.
	B. Lengths of pipe restraint specified on the drawings are approximations only. Actual lengths of restrained joint pipe required for installation shall be based on the calculation specified herein. The Contractor and the pipe manufacturer shall coordi...
	C. Flexibility of the joint shall be maintained after burial. Glands shall be manufactured of ductile iron conforming to ASTM A 536-80.
	D. Restraining devices shall be of ductile iron heat treated to a minimum hardness of 370 BHN. Dimensions of the gland shall be such that it can be used with the standardized mechanical joint bell and tee-head bolts conforming to ANSI/AWWA A21.11 and ...
	E. Twist-off nuts shall be used to insure proper actuating of the restraining devices.
	F. The mechanical joint restraint device shall have a water working pressure of at least 250 psi with a minimum safety factor of 2:1.
	2.5 CERAMIC EPOXY COATING
	A. The interior of all domestic wastewater force main ductile iron pipe and fittings shall be furnished with a factory applied ceramic epoxy coating.
	B. Condition of the Pipe Prior to Surface Preparation:
	1. All pipe and fittings shall be delivered to the application facility without asphalt, cement mortar lining, or any other coating or lining on the interior surface.

	C. Coating Material:
	1. The material shall be an amine cured novalac epoxy containing at least 20% by volume of ceramic quartz pigment.
	2. Coating shall be “Protecto 401 Ceramic Epoxy”, “Linerguard 100”, or PERMITE 9043 type 2”, no equal.

	D. Coating Application:
	1. Coating shall be applied by a competent firm with a successful history of applying coatings to the interior of pipe and fittings.
	2. Prior to abrasive blasting, the entire area to receive the protective compound shall be inspected for oil, grease, etc. Any areas where oil, grease, or any substance which can be removed by solvent is present shall be solvent cleaned using the guid...
	3. After the surface has been solvent cleaned, all areas to receive the protective compounds shall be abrasive blasted using compressed air nozzles with sand or grit abrasive media. The entire surface to be lined shall be struck with the blast media s...
	4. Only slight stains and tightly adhering annealing oxide may be left on the surface. Any area where rust reappears before lining must be re-blasted.
	5. Within eight hours after completion of surface preparation, the interior of the pipe and fittings shall receive 40 mils nominal dry film thickness of Protecto 401. No coating shall take place when the substrate or ambient temperature is below 40o F...
	6. If flange pipe or fittings are included in the project the coating shall not be applied on the face of the flange.
	7. The gasket area and spigot end up to six inches back from the end of the spigot end must be coated with 6 mils nominal, 10 mils maximum Protecto Joint Compound. The joint compound shall be applied by brush to ensure coverage. Care shall be taken to...
	8. The number of coats applied to achieve 40 mils nominal DFT shall be as recommended by the coating manufacturer. In no case shall the material be applied above the DFT per coat recommended by the coating manufacturer in printed literature. The maxim...
	9. Procedures for sealing cut ends and repairing field damaged areas of interior coated pipe and fittings shall be in accordance with the coating manufacturers procedures and recommendations.
	10. Protecto Joint Compound shall be used for touch-up or repair in accordance with the coating manufacturer’s recommendations.

	E. Inspection and Certification:
	1. Coating shall be checked for thickness using a magnetic film thickness gauge. The thickness testing shall be done using the method outlined in SSPC-PA-2 Film Thickness Rating.
	2. The interior coating of all pipe and fittings shall be tested for pinholes with a non-destructive 2,500 volt test. Any defects found shall be repaired prior to shipment.
	3. Each pipe joint and fitting shall be marked with the date of application of the coating system along with its numerical sequence of application on that date and records maintained by the applicator of his work.
	4. The pipe or fitting manufacturer shall supply a certification attesting to the fact that the applicator met the requirements of this specification, and that the material used was as specified.

	F. Handling:
	1. Interior coated pipe and fittings shall be handled only from the outside. No forks, chains, straps or hooks shall be placed inside the pipe and fittings for lifting, positioning, or laying.

	2.6 POLYETHYLENE LINING
	Not Used.
	2.7 MANUFACTURERS
	A. Refer to the Palm Beach County Water Utilities Department Engineering Services Division – Approved Materials and Equipment List (Latest Version)
	3.1 GENERAL
	A. Pipe must be delivered to the job site by means which will adequately support it, and not subject it to undue stresses. Pipe shall be unloaded carefully and strung or stored as close to the final point of placement as practical.
	B. Utmost care shall be exercised in loading and placing of all pipe, fittings, valves, etc., in order to avoid shock and/or damage. Lifting shall be by hoist or skids when hand lifting is not feasible. Dropping will not be permitted. Pipe handled on ...
	C. Any pipe, special casting, or other appurtenances broken or damaged after delivery to the site shall be replaced by the Contractor at its own expense. All pipes and special castings shall be carefully examined for defects, and no pipe or special ca...
	3.2 PREPARATION
	A. The layout of some of the piping systems shown on the Contract Drawings is diagrammatic, but shall be followed as closely as the work will permit.
	B. Clean off scale and dirt both inside and outside before assembly. Remove welding slag or other foreign material from piping.
	C. Before running lines, the Contractor shall carefully verify the location, depth, type of joint needed, and size of pipe to which connection is proposed. The Contractor shall then assure itself that the lines can be run as contemplated without inter...
	D. All lengths of pipe shall be dimensioned accurately to measurements established at the site, and shall be worked into place without springing or forcing. Cut sections of pipe shall be reamed to remove all burrs.
	E. The Contractor shall cut all pipe and drill all holes that may be necessary, whenever and wherever so required. This work shall be done in a thorough and workmanlike manner.
	F. All field-cut or drilled pipe shall be hermetically sealed along the cut edge and for a distance of six inches inside and outside of the pipe with at least 15 mils of coal tar epoxy such as Koppers Bitumastic 300M or equal applied in no less than t...
	G. Changes in direction, unless otherwise noted on the Contract Drawings or approved by the Engineer, shall be made with restrained mechanical joint fittings. The bending of pipe is strictly prohibited.
	H. Any transition from one pipe size to another shall be made with a reducing fitting. Reducing bushings are prohibited except where specifically called for on the Contract Drawings.
	I. Deflection of piping at joints is permitted. The maximum allowable deflection shall be 50% of the maximum allowable deflection recommended by the pipe manufacturer.
	3.3 INSTALLATION OF PIPING
	A. Lines, Grades, Stakes and Templates:
	1. The Contractor shall, at its own expense, furnish all stakes, templates, patterns, platforms, and labor required in the layout of any part of the Work.
	2. The line and grade of all piping, as well as the location of all appurtenances, will be as shown on the Contract Drawings, or as directed by the Engineer.
	3. The Contractor shall give the Engineer a minimum of 48 hours notice for any engineering or inspection necessary to continue or complete the Work.
	4. The Contractor shall establish all limit marks and bench marks reasonably necessary for the execution of the Work. The locations of all such marks so established shall be indicated and identified on the project record drawings as maintained by the ...

	B. Excavation:
	1. The Contractor shall perform all excavation required for the installation of all parts of the project. All excavation shall be in strict accordance with the requirements of Section 31 23 00.
	2. The excavation of the trench shall not advance more than 100 feet ahead of the completed pipe work except where in the opinion of the Engineer it is necessary to drain wet ground, or for other reasons as approved by the Engineer.
	3. All excavations shall be made by open cut except as shown on the Contract Drawings. The sides of the trench shall be kept as nearly vertical as possible, especially from the trench floor to a level of one foot above the top of the pipe. Trench bott...
	4. The bottom of trenches shall be accurately graded to provide uniform bearing and support for each section of pipe on undisturbed soil at every point along its entire length, except for portions of the pipe sections where it is necessary to excavate...
	5. Excavation carried beyond or below grades specified by the Engineer shall be backfilled at the Contractor's expense with earth, sand, or gravel as directed by the Engineer, and shall be thoroughly tamped.
	6. The materials excavated shall be deposited on the sides of the trenches and beyond the reach of slides, with the banks trimmed up so as little inconvenience as possible is made to public travel or occupants of adjoining property.
	7. Sidewalks, roads, streets, and pavements shall not be obstructed by excavated materials, except as authorized by the Engineer. In this case, adequate temporary provisions will be made for a satisfactory temporary passage of pedestrians and vehicles.
	8. Adequate bridging and planked crossings must be provided and maintained across all open trenches for pedestrians and vehicles. Barriers, lights, flares and any other necessary warning devices shall be provided and maintained by the Contractor at tr...
	9. In case it is necessary to place excavated material adjacent to buildings, the Contractor shall erect barriers to keep the earth at least four feet from the front of such buildings. In case earth is deposited on grass plots, the Contractor shall re...
	10. The Contractor shall, without additional expense, provide suitable temporary channels for any water that may flow along or across the site of the Work.
	11. Where the bottom of the trench is found to consist of material which is unstable to such a degree that, in the opinion of the Engineer, it cannot be removed and shaped to adequately support the pipe, the trench bottom shall be stabilized by the Co...
	12. The Contractor shall excavate the trench for subaqueous crossings to the elevations and typical sections shown on the Contract Drawings:
	a. Trench bottoms shall be excavated to the bottom grade at which the pipe is to be laid, plus over dig as necessary. Excavation in water shall be made from equipment by use of approved methods. The trench will remain open until the pipe can be proper...
	b. Excavated material shall be stored in such a manner as not to interfere with the progress of the Work. Excavated material may be used to refill the trench, subject to the requirements outlined herein.
	c. Excess materials shall be spread over the top of the trench to bring areas to final finished grade. If additional material is required, the Contractor will furnish acceptable material from other sources.
	d. All unsuitable material will be stock-piled and disposed of by the Contractor in a manner meeting the approval of the Engineer.
	e. The Contractor shall anticipate that the work will be performed under the vigilance and periodic inspection of the Lake Worth Drainage District (LWDD), the Palm Beach County Public Health Unit (PBCPHU), the Palm Beach County Department of Engineeri...
	f. Upon completion of the Work, all trenches shall have been backfilled to a level equal to the original contour of the site before the start of construction and at least three feet above the top of the new pipeline. Backfilling shall be accomplished ...

	C. Pipe Clearances in Rock:
	1. Ledge rock, boulders and large stones shall be removed to provide a clearance of at least six inches below and on each side of all pipe, valves and fittings. Before the pipe is laid, all irregularities of the rock are to be filled with earth or san...
	2. The specified minimum clearances are the minimum clear distances which will be permitted between any part of the pipe and appurtenances being laid and any part, projection, or point of such rock, boulder or stone.

	D. Blasting:
	1. Blasting for rock excavation will not be permitted.

	E. Bracing and Shoring:
	1. The Contractor shall do all bracing, sheeting and shoring necessary to perform and protect all excavations as required for safety and as otherwise directed by the Engineer.

	F. Dewatering:
	1. The Contractor shall at all times during construction of the Work, provide and maintain ample means and devices with which to promptly and efficiently remove and properly dispose of all water entering trenches and excavations and keep said excavati...
	2. No pipe joints shall be made in water, nor shall water be allowed to rise over masonry or mortar until the concrete or mortar has set for at least 24 hours. Dewatering operations shall be in strict accordance with the requirements of Section 31 23 19.

	G. Bedding and Base Fill:
	1. After pipe joints have been inspected and given preliminary approval, and sufficient time has elapsed for setting of joints, backfilling shall be performed by hand, together with tamping, until fill has progressed to an elevation at least one foot ...
	2. During this initial stage of backfilling, approved granular materials or loose soil free from lumps, organic materials or stones shall be deposited in layers six inches thick and compacted by hand, or with manually operated machine tampers actuated...
	3. It is the intention of these Specifications to lay the subaqueous crossing pipe on a sand or crushed gravel foundation. Should rock be encountered above the trench bottom it shall be excavated to a depth of twelve inches under the pipe to allow for...
	4. In no case shall the gradient or alignment of any aerial, subaqueous, or road crossing be changed from that indicated on the Contract Drawings without the permission of the Engineer.

	H. Backfilling:
	1. The Contractor shall perform all backfilling that may be required for the installation of any and all parts of the Project. Backfilling shall be performed in accordance with Section 31 23 33.
	2. After the pipe is laid as specified herein, the trench shall be backfilled with selected fine materials from the excavation or borrow.

	I. Clean-Up:
	1. The Contractor shall clean up and legally dispose of all trash, wood forms and other        debris and restore the job site to a condition acceptable to the Owner.
	2. Excess excavated material within the FDOT right-of-ways shall be hauled to a located designated by the Engineer, within 20 miles.  The Contractor shall include in the cost of the pipe installation removal and disposal of all excess excavated material.
	3. Pipe laying operations shall not be permitted to extend excessive distances ahead of clean-up. Unless otherwise directed by the Engineer, clean-up activities shall not lag behind pipe installation by more than 500 feet.

	J. Tees, Crosses, Bends, Plugs, Caps, Blind Flanges, Etc.:
	1. Standard plugs shall be inserted into the bells of all dead end pipes, tees or crosses; spigot ends shall be capped; flanged ends shall have suitable blind flanges.
	2. All tees, crosses, bends, plugs, and other fittings shall be mechanically restrained in accordance with the pipe manufacturers design manual for restrained joints.
	3. In addition to full mechanical restraint, concrete reaction or thrust blocks may be used for supplemental restraint at all tees, crosses, plugs, caps, and at bends deflecting 11-1/4 degrees or more.
	4. Concrete reaction or thrust blocks shall have a 28-day compressive strength of not less than 2,500 psi. The concrete mix shall consist of one part cement, two parts sand and five parts stone or gravel, by weight.
	5. Concrete reaction or thrust blocks are to be poured between undisturbed solid ground and the fitting. The concrete will be so placed that pipe joints and fitting joints will be accessible for repair.

	K. Temporary Plugging:
	1. Piping shall be temporarily plugged at the end of each day's work. Plugging shall be adequate to prevent the entry of animals into the pipe or the entrance or insertion of deleterious materials. Plugs installed for pressure testing shall be fully s...
	2. Where plugging is required because of contract division or phasing for later connection, the ends of such lines shall be equipped with a permanent type plug or blind flange. Installation or removal of such plugging shall be considered incidental to...

	L. Flanged Joints:
	1. Care shall be taken in bolting flanged joints that there is no restraint on the opposite end of the that would prevent pressure from being evenly and uniformly applied on the gasket.
	2. Bolts shall be gradually tightened, each in turn, at a uniform rate of gasket compression around the entire flange.

	M. Pipe Laying in Cinders:
	1. Where pipe must be laid through cinder fill, garbage dumps, slag piles, or where harmful corrosive conditions exist in the soil, notify the Engineer immediately.
	2. At the Engineer's direction, encase the pipe in accordance with subsection 2.1.C of these specifications and backfill with sand, limestone, or shell material.

	N. Subaqueous Crossing:
	1. Subaqueous piping shall be placed by suitable means to the line and grade shown on the profile. The actual work of laying the pipe shall be accomplished by experienced personnel well qualified in this type of work.
	2. Sand bags may be used to support the pipe in the ditch but no pipe shall be laid on blocks. Before backfilling, the barrel of the pipe shall be firmly supported along its entire length by the sand or crushed bedding.
	3. The Engineer shall approve each section of pipe installed prior to and after placing backfill. Such approval shall not relieve the Contractor of the responsibility of re-excavating for and repairing any leaks discovered when the hydrostatic pressur...
	4. Precautions shall be taken during installation to prevent silt and other foreign matter from entering the pipeline. Sheet piling may be required where the trench is in muck.
	5. Before assembling the pipe all lumps, blisters and excess coal tar coating shall be removed from the mating ends of each pipe, and both bell and spigot ends shall be wire-brushed and wiped clean and dry.
	6. The method of assembly of the locked joint type of fittings and the ball type joints shall be in accordance with these Specifications and the Manufacturer's recommendations and standards.
	7. Where required, the Contractor shall use a non-toxic type lubricant for assembly of rubber gasket joints in accordance with the manufacturer's recommendations.

	O. Turbidity Control:
	1. The Contractor shall take adequate precautions to minimize siltation and bank erosion in waterways.
	2. The Contractor must control turbidity on subaqueous and aerial crossing work so that it does not exceed established background turbidity by more than 50 Jackson Turbidity Units (JTU's) at a distance greater than 100 feet from the point of work.
	3. This shall be done by the use of four turbidity screens suspended by floats or other methods approved by the Engineer. The turbidity screens shall be spaced twenty-five feet apart, with two screens on each side of the crossing.

	P. Conformity with Permits and Regulations:
	1. The subaqueous and aerial construction is licensed under formal permits issued by the Lake Worth Drainage District and the State of Florida Department of Environmental Regulation. Permits shall be obtained by the Owner with copies provided to the C...
	2. The Contractor shall comply with all regulations, conditions and other requirements promulgated under these permits or by other governmental agencies having jurisdiction.

	Q. Crossing Signs:
	1. The Contractor shall install a sign at each location where the pipeline crosses the shoreline.
	2. The sign shall be 3/32 inches thick aluminum and shall conform to Sections 700-1 through 700-7 of the F.D.O.T. Specifications, latest revision. The signs shall be painted with baked enamel.
	3. All sign dimensions and design shall be in accordance with the U.S. Department of Transportation, Federal Highway Administration Manual of Uniform Traffic Control Devices and as specified on the Contract Drawings.
	4. All sign installations shall conform to the F.D.O.T. Specifications, Section 700-8 and 700-9, and as approved by the Engineer.

	R. Restrained Joints:
	1. Restrained joints shall be provided as shown on the Contract Drawings.
	2. Restrained joint fittings shall be constructed using a PBCWUD approved field installed joint restraint system capable of holding against line pressures up to the rated water working pressure as specified below (with a 2:1 safety factor):
	3. The minimum number of restrained joints required for resisting forces at fittings and changes in direction of pipe is shown on the Contract plans.  The pipe manufacturer will verify that the length of restraint indicated on the plans is adequate. T...

	3.4 PIPELINE TESTING
	A. All pipe shall be hydrostatically tested in accordance with Section 01 74 30.
	B. Before testing, all parts of the pipeline must be backfilled and braced sufficiently to prevent movement under pressure. If concrete thrust blocks are used, ample curing time must be provided prior to pressure testing to allow time for concrete to ...
	C. All sections of lines must be thoroughly flushed and filled with clean water obtained from an approved source. Air shall be vented from all high points in the pipeline before conducting pressure and leakage tests. Prior to beginning testing, the te...
	D. All pipelines shall be disinfected and bacteriologically cleared to potable water main standards of the Palm Beach County Public Health Unit (PBCPHU) and the State of Florida Department of Environmental Protection (FDEP).
	3.5 PIPELINE CLEANING
	A. The entire length of pipeline shall be cleaned and flushed using the progressive poly pig method in accordance with Section 02661.
	B. Potable water supplied by the Owner shall be used for flushing the pipeline.
	3.6 DISINFECTION
	A. Disinfection of the pipeline shall be accomplished after successful pressure testing in accordance with Section 01 74 30 and cleaning in accordance with Section 01 74 40.
	B. The disinfecting agent shall be liquid chlorine or sodium hypochlorite solution. Dry hypochlorite, similar or equal to “HTH” may also be used.
	C. The piping shall be disinfected by the introduction of a disinfecting agent into potable water being pumped into the system, in such a manner that the entire system is filled with water containing a minimum chlorine concentration of 50 PPM througho...
	D. The disinfected water will be allowed to remain in the pipeline for a minimum contact period of eight hours before the system is flushed. After the disinfecting agent has been permitted to remain for the specified contact period, the pipeline and v...
	E. After the system has been disinfected and flushed as specified herein, samples of water will be taken from the sample points specified on the Contract Drawings, collected in suitable sterilized containers, and forwarded to an independent testing la...
	F. If the analyzed samples show the presence of coliform bacteria, the disinfection procedure will be repeated by the Contractor until tests indicate the absence of coliforms.
	G. Two consecutive daily samples shall be satisfactorily tested before the system is placed into service. The Contractor is responsible for collection of samples and paying for tests.
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	1.1 THE SUMMARY
	A. Provide polyvinyl chloride (PVC) pressure pipe, complete in place, as indicated in accordance with the Contract Documents.
	1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. Section 01 11 00 – Summary of Work.
	B. Section 01 74 30 – Pressure Pipeline Testing and Disinfection.
	C. Section 31 23 33 – Trenching and Backfilling.
	D. Commercial Standards
	AWWA C104/A21.5 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
	AWWA C110/A21.10 Ductile-Iron and Gray-Iron Fittings 3-in Through 48-in for Water and Other Liquids
	AWWA C111/A21.11 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	AWWA C600 Installation of Ductile-Iron Water Mains and Appurtenances
	AWWA C900 Polyvinyl Chloride (PVC) Pressure Pipe 4-in Through 12-in for Water Distribution
	ASTM D 2584  Test Method for Ignition Loss of Cured Reinforced Resins
	PPI Technical Report TR 3/4 Policies and Procedures for Developing Recommended Hydrostatic Design Stresses for Thermoplastic Pipe Materials
	AWWA Manual M23 PVC Pipe - Design and Installation
	1.3 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with the submittal specification requirements.
	B. Shop Drawings
	1. Submit drawings of pipe, fittings, and appurtenances.
	2. Submit design calculations in order to demonstrate compliance of pipe and fittings with the requirements of this Section.
	3. Furnish manufacturer's literature for metallic locating tape.
	C. Certifications
	1. Furnish a certified affidavit of compliance for pipe and other products or materials under this Section and the following supplemental requirements:
	a. hydrostatic proof test reports;
	b. sustained pressure test reports; and,
	c. burst strength test reports.
	D. Perform and pay for sampling and testing as necessary for the certifications.
	E. Shop drawing submittals for materials listed as approved in the Water Utilities Department Manual of Minimum Engineering and Construction Standards are not required if the Contractor submits a signed shop specification form attached hereto
	1.4 QUALITY ASSURANCE
	A. Inspection
	1. Pipe shall be subject to inspection at the place of manufacture.
	2. Notify the ENGINEER in writing of the manufacturing starting date, not less than 14 Days prior to the start of any phase of the pipe manufacture.
	3. During the manufacture of the pipe, give the ENGINEER access to areas where manufacturing is in process, and permit the ENGINEER to make inspections as necessary to confirm compliance with the indicated requirements.
	B. Testing
	1. Test the materials used in the manufacture of the pipe in accordance with the requirements of this Section and the referenced standards, as applicable.
	2. The ENGINEER shall have the right to witness testing, provided that the CONTRACTOR'S schedule is not delayed for the convenience of the ENGINEER.
	3. Additional Samples
	a. In addition to those tests specifically required, the ENGINEER may request additional samples of any material for testing by the OWNER.
	b. Furnish the additional samples as a part of the WORK.
	2.1 GENERAL
	A. Provide PVC pressure pipe (4-inch through 12-inch) conforming to the applicable requirements of AWWA C900, and the requirements indicated in this Section.
	2.2 PIPE DESIGN CRITERIA
	A. General
	1. All domestic wastewater force main 12-inch diameter and smaller shall be constructed of polyvinylchloride (PVC) C900 SDR 18 conforming to the requirements of this section.

	B. Determination of External Loads
	1. Compute the dead (earth) loads using the following 2 equations for trench or embankment conditions, as applicable:
	a. Trench Condition:
	Wd = HwBc
	Where:  Wd = earth load in pounds per linear foot
	H = height of soil cover, feet
	w = 130 lb/cu ft
	Bc = outside diameter of pipe, feet
	b. Positive Projecting Embankment Condition:
	Wc = CcwBc2
	Where:  Wc = Earth load in pounds per linear foot
	Cc = Calculation coefficient (based on rsdP of 0.75)
	Ku = 0.19
	w = 130 lb/ft3
	Bc = Outside diameter of pipe, feet
	C. Truck Live Loads
	1. Determine the truck live loads using the method recommended by AASHTO in "Standard Specifications for Highway Bridges."
	2. For depths of cover less than 10 feet, add HS-20 live loads to the earth loads in order to determine the total load.
	3. For depths of cover 3 feet or less, include HS-20 live load plus impact.
	D. Deflection Control
	1. The deflection of the pipe after installation, as determined from the Modified Iowa Formula outlined in AWWA M23, shall not exceed 0.03 times the outside diameter.
	2. If the calculated deflection exceeds 0.03 times the outside diameter, increase the pipe class or improve the quality of the pipe zone backfill in order to achieve a higher modulus of soil reaction, E'.
	3. For purposes of calculation, values of E' shall be 1100 psi at 90 percent Standard Proctor; 1500 psi at 95 percent Standard Proctor; and 2500 psi at 100 percent Standard Proctor, and the deflection lag factor shall be 1.5.
	2.3 PIPE
	A. Provide pipe of the indicated diameter and pressure class, complete with rubber gaskets.
	B. Provide specials and fittings as indicated.
	C. The dimensions and pressure classes for Dimension Ratios for large PVC pressure pipe with Cast-Iron Pipe Equivalent O.D.s shall conform to the requirements of AWWA C900.
	D. Additives and Fillers
	1. Unless otherwise allowed in alternate qualification procedures of PPI-TR3, compounds which have a Hydrostatic Design Basis (HDB) of 4000 psi at 73.4 degrees F and for water shall not contain additives and fillers that exceed the recommended values ...
	2. If requested by the ENGINEER, determine the additive and filler content using the pyrolysis method as specified in ASTM D 2584.
	E. Joints
	1. Joints for the buried PVC pipe shall be either an integral bell manufactured on the pipe or a separate coupling both employing a rubber ring joint.
	2. Provide the bell and coupling of the same thickness as of the pipe barrel, or greater thickness.
	3. Provide the sealing ring groove in the coupling of the same design as the groove in cast iron fittings and valves available from local water works supply distributors.
	4. Where indicated, provide ductile iron restrained joint pipe.
	5. No restrained joint PVC pipe will be accepted.
	F. Joint Deflection
	1. Deflection at the joint shall not exceed 1.5 degrees or the maximum deflection recommended by the manufacturer.
	2. No deflection of the joint will be accepted for joints that are over-belled or not belled to the stop mark.
	2.4 FITTINGS
	A. Provide ductile iron fittings conforming to the requirements of AWWA C110, Class 250.
	B. PVC pipe fittings shall be mechanical joint.
	C. Line and coat fittings in accordance with the requirements of Section 09 96 00 – Protective Coatings.
	D. Clearly label each fitting in order to identify its size and pressure class.
	2.5 Adapters
	A. Where it is necessary to joint pipe of different types, the necessary adapters shall be utilized. Adapters shall have ends conforming to the above specifications for the appropriate type of joint to receive the adjoining pipe.
	B. Adapters joining two classes of pipe may be of the lighter class provided that the annular space in bell and spigot type joints will be sufficient for proper jointing.
	C. The joining of PVC to ductile iron pipe shall be accomplished with flexible compression couplings. Such couplings shall meet the requirements of ASTM C 425.
	D. Refer to the attached “Shop Specifications” for a listing of adapters approved for use on this project.
	2.6 Tapping Sleeves and Tapping Valves
	A. Provide ductile iron, mechanical joint tapping sleeves. Factory epoxy coated steel tapping sleeves are permissible on existing SDR-26 and SDR-21 PVC pipe only.
	B. Provide as a tapping valve a mechanical joint, iron body, resilient seat gate valve, conforming to those described in these Specifications.
	C. Pressure test the tapping sleeve and valve at 150 psi for one hour. The OWNER and the ENGINEER must be given no less than 48 hours advance notice of the test and must be present to witness the test. The pipe coupon will be carefully preserved and t...
	D. Provide double strap tapping saddles with AWWA threads and ball valve curb stop with operating nut gate valve for 1.5-inch and 2-inch taps. Provide double strap tapping saddle with AWWA threads and corporation stop with AWWA inlet threads for taps ...
	E. All taps must be not less than 24-inches from a fitting or bell. The tapping line must be smaller than the tapped line, except as approved by the OWNER and the ENGINEER.
	F. A ductile iron tapping sleeve is required for all taps unless the tapping line is less than 1/2 the diameter of the line to be tapped. A steel tapping sleeve is permissible in those cases. Cut-in tee construction may be required by the OWNER depend...
	G. Refer to the attached “Shop Specifications” for a listing of tapping sleeves and tapping valves approved for use on this project.
	3.1 GENERAL
	A. Perform laying, jointing, and testing for defects and leakage in the presence of the ENGINEER, and obtain the ENGINEER's approval before acceptance.
	B. Material found to have defects will be rejected, and the CONTRACTOR shall promptly remove such defective materials from the Site.
	C. Installation shall conform to the requirements of AWWA M23, instructions furnished by the pipe manufacturer, and to the supplementary requirements indicated herein.
	D. Wherever the provisions of this Section and the aforementioned requirements are in conflict, the more stringent provision shall apply.
	3.2 HANDLING AND STORAGE
	A. Handling
	1. Carefully inspect pipe, fittings, and accessories before and after installation, and reject those found to be defective.
	2. Pipe and fittings shall be free from fins and burrs.
	3. Before being placed in position, clean the pipe, fittings, and accessories and maintain them in a clean condition.
	4. Provide proper facilities for lowering sections of pipe into trenches.
	5. Under no circumstances drop or dump pipe, fittings, or any other material into trenches.
	B. Storage
	1. Store pipe, if possible, at the Site in unit packages provided by the manufacturer.
	2. Exercise caution to avoid compression damage or deformation to bell ends of the pipe.
	3. Store pipe in such a way as to prevent sagging or bending, and protect pipe from exposure to direct sunlight by covering with an opaque material while permitting adequate air circulation above and around the pipe.
	4. Store gaskets in a cool, dark place out of the direct rays of the sun, preferably in original cartons.
	3.3 TRENCHING AND BACKFILL
	A. Trench excavation and backfill shall conform to the requirements of Section 31 23 33 – Trenching and Backfilling.
	3.4 INSTALLATION
	A. Lay bell-and-spigot pipe with the bell end pointing in the direction of laying.
	B. Grade the pipe in straight lines, taking care to avoid the formation of any dips or low points.
	C. Do not lay pipe when the conditions of trench or weather are unsuitable.
	D. At the end of each day's WORK, temporarily close the open ends of pipe with wood blocks or bulkheads.
	E. Supports
	1. Support pipe at its proper elevation and grade, taking care to provide firm and uniform support.
	2. Wood support blocking will not be accepted.
	3. The full length of each section of pipe and fittings shall rest solidly on the pipe bed, with a recessed excavation in order to accommodate bells, joints, and couplings.
	4. Provide anchors and supports where indicated and where necessary for fastening WORK into place.
	5. Independently support fittings.
	F. Use short lengths of pipe in and out of each rigid joint or rigid structure.
	G. Replace piping that does not allow sufficient space for proper installation of jointing material with piping of proper dimensions.
	H. Blocking or wedging between bells and spigots will not be accepted.
	I. Install joints in accordance with the manufacturer's recommendations.
	J. Keep trenches free of water until joints have been properly made.
	K. The maximum combined deflection at couplings shall be in accordance with the manufacturer's recommendations.
	L. Cutting
	1. Cut the pipe by means of saws, power-driven abrasive wheels, or pipe cutters, which will produce a square cut.
	2. Cuts by wedge-type roller cutters will not be accepted.
	3. After cutting, bevel the end of the pipe using a beveling tool, portable type sander, or abrasive disc.
	M. Groundwater and trench water shall be kept out of the pipe and the pipe kept closed with a test plug when work is not in progress. Trenches are to be dewatered and the cost thereof included in the price for installing the pipe. All pipe shall be la...
	N. Excavation may be stopped when, in the opinion of the ENGINEER, the trench is open too far in advance of the pipe laying operation. Pipe shall be fully supported along its entire length. Backfill shall be free of boulders and debris. Sharp or rocky...
	O. Damaged or unsound pipe or fittings will be removed and replaced by the CONTRACTOR at no additional cost to the OWNER. Remove from the pipe all lumps, blister, excess coating material and oil prior to jointing of the pipe.
	P. Force mains are to be restrained to prevent movement of lines under pressure. Provide restrained joints at all bends, tees, crosses, wyes, plugs and main line taps. Provide support thrust blocks under all main line valves, tapping valves and tappin...
	Q. Pipe which has been disturbed after being laid will be taken up, the joints cleaned, and the pipe properly re-laid. Superfluous material inside the pipe must be flushed or removed by means of an approved follower or scraper after joints are made.
	R. Install fittings and pipe joints in strict accordance with the manufacturer's specifications and recommendations.
	S. Unanticipated conflicts with other underground utilities must be immediately brought to the attention of the OWNER and the ENGINEER (if applicable). Resolution of each conflict must receive prior approval from the OWNER and the ENGINEER. Any propos...
	T. For sewage force mains, maintain 10' horizontal separation (outside of pipe to outside of pipe) from water mains and drainage pipes. Where 10' separation cannot be maintained between force mains and water mains, the ENGINEER may permit a lesser sep...
	U. Maintain 18" vertical separation (outside of pipe to outside of pipe) between all pipes, if possible. Where 18" vertical separation cannot be maintained, the ENGINEER may permit a lesser separation, provided restrained joint pipe and fittings are u...
	V. Miscellaneous Installation Conditions
	1. New connections to existing mains are to be made using proper specials and fittings to suit the actual conditions. Verify all pipe dimensions before ordering special fittings and couplings.
	2. Locate existing in-line fittings and valves prior to starting trench work on a line to be connected to an existing fitting or valve. Line tie-ins are to be done on a date and at a time approved by the OWNER.
	3. All connections to existing mains shall be made under the direct supervision of the OWNER. Valves on existing mains shall be operated only by the OWNER’s personnel.

	W. Thrust Blocks
	1. In addition to full mechanical restraint, concrete reaction or thrust blocks may be used for supplemental restraint at fittings, and plugs. Concrete reaction or thrust blocks shall be placed between the fittings and the side of the trench in accord...
	2. Thrust blocks are to remain uncovered until inspected and approved by the OWNER. At all thrust blocks, visqueen protection of plugs and bolts shall be provided.

	X. Concrete
	1. Provide ready-mixed concrete for thrust blocks, encasements, and protective slabs having a 28-day compressive strength not less than 2,500 psi.

	3.5 INSTALLATION OF COPPER WIRE
	A. Provide polyvinyl chloride pipelines with No. 10 AWG bare copper wire, laid along the top of the pipe and held in place with ties or hitches of the same kind of wire and spaced not more than 13 feet apart, or metallic locating tape laid along the c...
	B. Furnish manufacturer's literature, completely describing the tape proposed to be furnished.
	C. No tape shall be used prior to receipt of written approval of the ENGINEER.
	3.6 SERVICE CONNECTIONS
	A. Direct tapping will not be accepted.
	B. Use double-strap bronze service clamps for service connections.
	C. Provide service clamps with a bearing area of sufficient width along the axis of the pipe such that the pipe will not be distorted when the saddle is made tight.
	D. Cutting
	1. Use an internal shell cutter to drill through the corporation stop in order to minimize PVC shavings, retain the coupon, and reduce stress.
	2. Cuts by single-fluted shell cutters or twist drills will not be accepted.
	3. Lubricate the cutting and tapping edges of the tool with cutting lubricant.
	4. Make the cuts slowly, use the follower very lightly, and do not force the cutter through pipe wall.
	5. Provide the shell cutter with sufficient throat depth to handle the heavy-wall PVC pipe.
	6. Maximum outlet size permitted with service clamps or saddle is 2-inches.
	E. Tapping Sleeves
	1. Use tapping sleeves and valves for outlet sizes greater than 2 inches in diameter.
	2. Assemble and install tapping sleeves in accordance with the manufacturer's recommendations.
	3.7 FIELD TESTING AND DISINFECTION
	A. Field testing and disinfection of water mains shall conform to the requirements of Section 01 74 30 – Pressure Pipe Testing and Disinfection.
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	1.1 THE REQUIREMENT
	A. Provide the piping systems indicated, complete and operable, in accordance with the Contract Documents.
	B. The provisions of this Section shall apply to piping sections in Divisions 33 and 40.
	C. The Drawings define the general layout, configuration, routing, method of support, pipe size, and pipe type.
	D. The Drawings are not pipe construction or fabrication drawings. CONTRACTOR shall prepare pipe spooling and fabrication drawings and shall submit to the ENGINEER for review.
	E. Where pipe supports and spacing are indicated on the Drawings and are referenced to a Standard Detail, the CONTRACTOR shall use that Detail.
	F. Where pipe supports are not indicated on the Drawings, it is the CONTRACTOR'S responsibility to develop the details necessary to design and construct mechanical piping systems to accommodate the specific equipment provided, and to provide spacers, ...
	1.2 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
	A. AISI C 1012   Carbon Steel
	B. ANSI/ASME B1.1  Unified Inch Screw Threads, (UN and UNR Thread Form).
	C. ANSI/ASME B1.20.1  Pipe Threads, General Purpose (inch).
	D. ASCE 7-05   Minimum Design Loads for Buildings and Other Structures
	E. ASME B16.5   Pipe Flanges and Flanged Fittings, Steel Nickel Alloy and
	other Special Alloys.
	F. ASME B 31   Standards for Pressure Piping
	G. ASME Section 9  Boiler and Pressure Vessel Code
	H. ASTM A 36    Standard Specification for Carbon Structural Steel
	I. ASTM A 108   Standard Specification for Chromium and Chromium-Nickel
	Stainless Steel Plate, Sheet, and Strip for Pressure Vessels
	and for General Applications
	J. ASTM A 167   Standard Specification for Stainless and Heat-Resisting
	Chromium-Nickel Steel Plate, Sheet, and Strip
	K. ASTM A 193    Standard Specification for Alloy-Steel and Stainless Steel
	Bolting for High Temperature or High Pressure Service and  Other Special Purpose Applications
	L. ASTM A 194   Standard Specification for Carbon Steel, Alloy Steel, and
	Stainless Steel Nuts for Bolts for High Pressure or High Temperature Service, or Both
	M. ASTM A 240   Standard Specification for Chromium and Chromium-Nickel
	Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications
	N. ASTM A 276   Standard Specification for Stainless Steel Bars and Shapes
	O. ASTM A 307   Specification for Carbon Steel Bolts and Studs, 6,000 psi
	Tensile.
	P. ASTM A 325   Specification for High-Strength Bolts for Structural Steel
	Joints.
	Q. ASTM F 436   Standard Specification for Hardened Steel Washers
	R. ASTM F 467    Standard Specification for Nonferrous Nuts for General Use
	S. ASTM F 468   Standard Specification for Nonferrous Bolts, Hex Cap
	Screws, Socket Head Cap Screws, and Studs for General Use
	T. ASTM A 512   Standard Specification for Cold-Drawn Buttweld Carbon
	Steel Mechanical Tubing
	U. ASTM A 513   Standard Specification for Electric-Resistance-Welded
	Carbon and Alloy Steel Mechanical Tubing
	V. ASTM A 563    Standard Specification for Carbon and Alloy Steel Nuts
	W. ASTM A 576   Standard Specification for Steel Bars, Carbon, Hot-
	Wrought, Special Quality
	X. ASTM D 792   Test Methods for Specific Gravity and Density of Plastics by
	Displacement.
	Y. ASTM F 844   Standard Specification for Washers, Steel, Plain (Flat),
	Unhardened for General Use
	Z. AWS D1.1   Structural Welding Code
	AA. AWWA M 11   Steel Pipe – A Guide for Design and Installation
	BB. AWWA C 115    Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron
	Threaded Flanges
	CC. AWWA C 207   Steel Pipe Flanges for Water Works Service, Sizes 4 in
	through 144 in.
	DD. AWWA C 209   Standard for Cold-Applied Tape Coatings for the Exterior of
	Special Sections, Connections, and Fittings for Steel Water Pipelines
	EE. AWWA C 219   Standard for Bolted Sleeve-Type Couplings for Plain-End
	Pipe.
	FF. AWWA C 606   Grooved and Shouldered Joints.
	1.3 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with submittal procedures.
	B. Shop Drawings:  Shop Drawings shall contain the following information:
	1. Drawings:  Layout drawings including necessary dimensions, details, pipe joints, fittings, specials, bolts and nuts, gaskets, valves, appurtenances, anchors, guides, design calculations, and material lists.  Pipe spooling and fabrication drawings s...
	2. Grooved joint couplings and fittings shall be shown on drawings and product submittals, and shall be specifically identified with the applicable style or series designation.
	3. Thermoplastic Pipe Joints:  Submit solvent cement manufacturer's catalog indicating that the recommended product is suitable for each fluid service application.
	4. Gasket Material: Submit gasket manufacturer's catalog indicating that the recommended product is suitable for each fluid service application.
	5. Seals and Seating Materials: Submit elastomer material and manufacturer's catalog indicating that the recommended product is suitable for each fluid service application.
	6. Modular Seals for Pipe:  Manufacturer's catalog sheet showing materials and installation procedures.
	C. Samples
	1. Performing and paying for sampling and testing as necessary for certifications are the CONTRACTOR'S responsibility.
	D. Certifications
	1. Necessary certificates, test reports, and affidavits of compliance shall be obtained by the CONTRACTOR.
	2. A certification from the pipe fabricator that each pipe will be manufactured subject to the fabricator’s or a recognized Quality Control Program.  An outline of the program shall be submitted to the ENGINEER for review prior to the manufacture of a...
	1.4 MATERIAL DELIVERY, STORAGE, AND PROTECTION
	A. Piping materials, fittings, valves, and accessories shall be delivered in a clean and undamaged condition and stored off the ground for protection against oxidation caused by ground contact.
	B. Defective or damaged materials shall be replaced with new materials.
	2.1 GENERAL
	A. Extent of Work
	1. Pipes, fittings, and appurtenances shall be provided in accordance with the requirements of the applicable Sections of Divisions 33 and 40 and as indicated.
	2. Materials in contact with potable water shall be listed as compliant with NSF Standard 61.
	3. All materials, fittings and appurtenances intended for use in pressure pipe systems shall be designed and constructed for a minimum working pressure of 150 psi unless the specific application dictates a higher working pressure.
	4. All dead ends (temporary and permanent) shall be mechanically restrained (plug is required). Thrust block restraint is not allowed.

	B. Lining
	1. Application, thickness, and curing of pipe lining shall be in accordance with the applicable Sections of Division 33, unless otherwise indicated.
	C. Coating
	1. Application, thickness, and curing of coating on buried pipe shall be in accordance with the applicable Sections of Division 33, unless otherwise indicated.
	2. Pipes shall be coated in accordance with Section 09 96 00 – Protective Coating.
	D. Pressure Rating
	1. Piping systems shall be designed for the maximum expected pressure as defined in Section 01 74 30 – Pressure Pipe Testing and Disinfection, or as indicated on the Piping Schedule, whichever is greater.
	E. Grooved Piping Systems
	1. Piping systems with grooved joints and fittings may be provided in lieu of screwed, flanged, welded, or mechanical joint systems for steel and ductile iron yard piping. (All piping above and below ground within the property limits of treatment plan...
	F. Inspection
	1. Pipe shall be subject to inspection at the place of manufacture.
	2. During the manufacture, the ENGINEER shall be given access to areas where manufacturing is in progress and shall be permitted to make inspections necessary to confirm compliance with requirements.
	G. Tests
	1. Except where otherwise indicated, materials used in the manufacture of the pipe shall be tested in accordance with the applicable specifications and standards.
	2. Welds shall be tested as indicated.
	3. The CONTRACTOR shall be responsible for performing material tests at no additional cost to the OWNER.
	H. Welding Requirements
	1. Qualification of welding procedures used to fabricate pipe shall be in accordance with the provisions of AWS D1.1 - Structural Welding Code or the ASME Boiler and Pressure Vessel Code, Section 9, whichever is applicable.
	2. Welding procedures shall be submitted for the ENGINEER's review.
	I. Welder Qualifications
	1. Welding shall be performed by skilled welders and welding operators who have adequate experience in the methods and materials to be used.
	2. Welders shall be qualified under the provisions of AWS D1.1 or the ASME Boiler and Pressure Vessel Code, Section 9, whichever is applicable.
	3. Machines and electrodes similar to those used in the WORK shall be used in qualification tests.
	4. Qualification testing of welders and materials used during testing is part of the WORK.
	J. DIP and PVC Transition
	1. Transitions between DIP and PVC that are not specified or required by the construction plans or details are not permitted. PVC SDR-35 sewer pipe/ductile iron pipe adapters shall be used for DIP and PVC transition on all new constructions. Heavy dut...
	K. Tapping:
	1. Existing mains may be tapped as long as the tapping line is smaller than the tapped line. No size-on-size taps are permitted. Equal size lines branch-offs shall require that a tee be cut in. A ductile iron mechanical joint tapping sleeve is require...
	2. Tapping Sleeves and Tapping Valves
	a. Provide ductile iron, mechanical joint x flanged outlet tapping sleeves. Factory epoxy coated steel tapping sleeves are permissible on existing SDR-26 and SDR-21 PVC pipe only.
	b. Provide as a tapping valve a mechanical joint x flanged outlet, iron body, resilient seat gate valve, conforming to those described in these Specifications.
	c. Pressure test the tapping sleeve and valve at 150 psi for one hour. The OWNER and the ENGINEER (if applicable) must be given not less than 48 hours advance notice of the test and must be present to witness the test.
	d. The pipe coupon will be carefully preserved and turned over to the OWNER.
	e. Provide double strap tapping saddles with AWWA threads and ball valve corp stop with operating nut gate valve for 1-1/2" and 2" taps.
	f. Provide double strap tapping saddle with AWWA threads and corporation stop with AWWA inlet threads for taps 1" and smaller.
	g. All taps must be not less than 18" from a fitting or bell.
	h. The tapping line must be smaller than the tapped line, except as approved by the OWNER and the ENGINEER.
	i. A ductile iron tapping sleeve is required for all taps unless the tapping line is less than 1/2 the diameter of the line to be tapped. A steel tapping sleeve is permissible in those cases.
	j. Cut-in tee construction may be required by the OWNER depending on the circumstances and sizes involved.
	3. Tapping Saddles
	a. Tapping saddles shall be used for all taps three inches in diameter or less.
	b. Tapping saddles shall be the double-strap, steel-constructed type conforming to AWWA C-800 requirements.
	c. Saddles shall be brass with stainless steel hardware with extra wide bearing surfaces furnished with a flanged or NPT threaded outlet.
	d. Saddles shall be rated for 150 psi working pressure and shall be furnished with extra thick and wide neoprene gasket.
	e. Service saddles shall be as manufactured by Clow or approved equal.

	2.2 PIPE FLANGES
	A. General
	B. Flanges shall be provided with flat faces and shall be attached with bolt holes straddling the vertical axis of the pipe unless otherwise indicated.
	C. Flange faces shall be perpendicular to the axis of the adjoining pipe.
	D. Flanges for miscellaneous small diameter pipes shall be in accordance with the standards indicated for these pipes.
	E. Pressure Ratings
	1. 150 psig or less:  Flanges shall conform to either AWWA C207 - Steel Pipe Flanges for Waterworks Service--Sizes 4 In. Through 144 In., Class D, or ASME B16.5 - Pipe Flanges and Flanged Fittings, 150 lb. class. For ozone and oxygen piping, use weld-...
	2. 150 psig to 275 psig:  Flanges shall conform to either AWWA C207 Class E or Class F, or ASME B16.5 150 lb. class.
	3. 275 psig to 500 psig:  Flanges shall conform to ASME B16.5, 300 lb. class.
	4. Selection Based on Test Pressure
	a. Do not expose AWWA flanges to test pressures greater than 125 percent of rated capacity.
	b. For higher test pressures, the next higher rated AWWA flange or an ANSI-rated flange shall be selected.
	F. Blind Flanges
	1. Provide blind flanges in accordance with AWWA C207, or as indicated for miscellaneous small pipes.
	2. Blind flanges for pipe sizes 12-inches and greater shall be provided with lifting eyes in the form of welded or screwed eye bolts.
	G. Flange Coating
	1. Machined faces of metal blind flanges and pipe flanges shall be coated with a temporary rust-inhibitive coating to protect the metal until the installation is completed.

	H. Flange Fasteners
	1. Unless otherwise shown on the drawings, or indicated in the applicable Sections of Divisions 33 and 40, Bolts and nuts shall conform to the following requirements;
	a. Threads shall be in accordance with ANSI/ASME B1.1, Class 2, UNC for bolt diameters 1” and smaller and UN8 for bolt diameters greater than 1”.
	b. Bolts shall have heavy hexagon heads and heavy hexagon nuts. Length of studs shall provide a projection of not less than 0.25 inch and no more than 0.5 inch through the nut when it is drawn tight.
	c. Thread studs on flange connections are not permitted except where space restrictions preclude the use of standard bolts.
	d. Through bolt holes shall be drilled in accordance with the applicable flange standard.
	e. All bolts fastening metallic flanges shall be provided with plain washers installed under the nut. Washer materials shall be of the same material as the bolt.  If the through bolt holes are drilled larger than the applicable standard by 1/8 inch in...
	f. All bolts fastening non-metallic flanges shall be provided with plain washers installed under both the bolt head and nut.  Washer materials shall be of the same material as the bolt.
	g. Anti-seize compound shall be used on carbon steel fasteners, and shall be Husk-ITT, Husky 2000; or approved equal.
	h. Anti-galling compound used for stainless steel fasteners in LOX, nitrogen injection, oxygen, ozone process/off-gas/vent and ozone contactor maintenance air service shall be Dupont “Krytox”; or approved equal.
	i. Anti-galling compound used for stainless steel fasteners for all other services shall be certified for potable water use and shall be Husk-ITT, Lube O’seal; Hercules, Real-Tuff; La Co, Slic-Tite; or approved equal.
	2. Fastener Material Group Numbering System
	a. Flange fasteners shall conform to the following material standards and shall be categorized within the Fastener Material Schedule Groups as indicated:
	1) Material Group C1 (Carbon steel) = ASTM A307 Grade B bolts, ASTM A563 Grade B nuts.
	2) Material Group C2 (Carbon steel) = ASTM A193 Grade B7 bolts, ASTM A194 Grade 2H nuts.
	3) Material Group S1 (316 SS) = ASTM A193, Grade B8M bolts, ASTM A194 Grade 8M nuts.
	4) Material Group S2 (304 SS) = ASTM A193, Grade B8 bolts, ASTM A194 Grade 8F nuts.
	5) Washers for carbon steel fasteners, if applicable, shall be provided with hardened steel conforming to ASTM F436.
	6) Washers for stainless steel fasteners, if applicable, shall conform to ASTM F844, material ASTM A167, Type 316 or ASTM A276, Type 316.
	3. Fastener Material Group Numbers used in Non-Corrosive Service Applications
	a. Flanges per AWWA C207 steel flanges.
	1) Class B and D flanges – Material Group C1
	2) Class E and F flanges. – Material Group C2
	b. AWWA C115 Ductile Iron Flanges - Material Group C1
	c. ASME B31 group piping flanges – Material Group C2
	d. Non-metallic pipe flanges - Material Group S1
	e. Stainless steel pipe flanges and all others not listed above - Material Group S1
	f. Where mating flanges are of different flange material standards and the specified Fastener Material Groups are in conflict, then fasteners of the higher grade shall be utilized unless otherwise indicated.  For the purpose of this requirement, the M...
	g. Where gaskets of Teflon or Viton-A are required, fasteners of Material Group C2 shall be utilized for all flange standards in lieu of those listed above.
	4. Fastener Material Group Numbers used in Corrosive Service Applications
	1) Corrosive service shall be as defined in accordance with Section 05 50 00 Miscellaneous Metalwork.
	2) All Flange fasteners shall be of Material Group S1 unless S2 is otherwise indicated.
	I. Insulating Flanges
	1. Insulated flanges shall be provided with bolt holes 1/4-inch diameter greater than the bolt diameter.
	J. Insulating Flange Sets
	1. Insulating flange sets shall be furnished on all piping connections where two dissimilar metals are to be connected in order to prevent corrosion. Each insulating flange set shall consist of an insulating gasket, insulating sleeves and washers, and...
	2. Insulating sleeves and washers shall be one piece when flange bolt diameter is 1-1/2 inch or smaller and shall be made of acetyl resin.
	3. For bolt diameters larger than 1-1/2 inches, insulating sleeves and washers shall be 2-piece and shall be made of polyethylene or phenolic material.
	4. Steel washers shall be in conformance with ASTM A 325 - Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength.
	5. Insulating flange sets materials used for fluids other than general water and wastewater shall be made of materials compatible with the fluid services.
	6. Insulating gaskets shall be full-face.
	K. Insulating Flange Manufacturer, or Approved Equal
	1. JM Red Devil, Type E
	2. Maloney Pipeline Products Co.
	3. PSI Products, Inc. (Garlock Pipeline Technologies)
	L. Flange Gaskets
	1. Gaskets for flanged joints used in general water and wastewater service shall be full-faced type, with material and thickness in accordance with AWWA C207, suitable for temperatures to 700 degrees F, a pH of one to 11, and pressures to 1000 psig.
	2. Blind flanges shall be provided with gaskets covering the entire inside face of the blind flange and shall be cemented to the blind flange.
	3. Ring gaskets will not be accepted unless otherwise indicated.
	1. Flanged gaskets shall be Toroseal gaskets as manufactured by American Pipe or Flange-Tyte gaskets as manufactured by US pipe.

	2. Gaskets for flanged joints used in water with chloramines shall be Teflon material, NSF 61 approved, Garlock, Gylon Style 3505, John Crane, or approved equal.
	3. Gaskets for flanged joints used in water with ozone shall be Teflon material, NSF 61 approved, Garlock, Gylon, Style 3504, John Crane, or approved equal. Contractor shall furnish high strength bolts in accordance with ASTM A325 at all locations whe...
	4. Gaskets for flanges for PVC and CPVC piping used in general water and wastewater service shall be NSF 61 approved, full-faced, 1/8-inch thick, and made of fluoroelastomer having a durometer hardness of 50 to 70. Gaskets for pipe sizes up to 24-inch...
	5. When the mating flange has a raised face, provide stainless steel flat ring gasket filler between the PVC flange and gasket and the adjacent flange.
	6. Gaskets for flanged joints used in chemicals, hot air, ozone gas, solvents, hydrocarbons, steam, chlorine and other fluids shall be made of materials compatible with the service, pressure, and temperature. Consult gasket Manufacturer for recommende...
	2.3 THREADED INSULATING CONNECTIONS
	A. General
	1. Threaded insulating bushings, unions, or couplings, as appropriate, shall be furnished for joining threaded pipes of dissimilar metals and for piping systems where corrosion control and cathodic protection are involved.
	B. Materials
	1. Threaded insulating connections shall be constructed of nylon, Teflon, polycarbonate, polyethylene, or other non-conductive materials, and shall have ratings and properties to suit the service and loading conditions.
	2.4 MECHANICAL-TYPE COUPLINGS (GROOVED OR BANDED PIPE)
	A. General
	1. Provide cast mechanical-type couplings where indicated, conforming to the requirements of AWWA C606 - Grooved and Shouldered Joints.
	2. Bolts and nuts shall conform to the requirements of Section 05 50 00 – Miscellaneous Metalwork.
	3. Elastomers for seal materials shall be compatible with the piping service and fluid utilized, in accordance with the coupling manufacturer's recommendations. Where couplings are used in water containing dissolved ozone residual or chloramines, seal...
	4. Grooved or banded piping shall conform to the coupling manufacturer's recommendations to suit the highest expected pressure.
	a. If grooved connections are used, the remaining thickness of pipe material after grooving shall be adequate to carry the load imparted to the joint. Joints for thin wall pipes shall be banded or welded
	b. Method of connection for metallic pipes using rolled pipe ends shall not be acceptable.
	c. Couplings for PVC pipe shall be furnished with radius cut or standard roll grooved pipe ends.
	5. In order to avoid excessive load on equipment caused by pipe movement due to steady state or transient pressure conditions, equipment connections with mechanical-type couplings shall be provided with rigid grooved couplings or flexible type couplin...
	6. Mechanical type couplings shall be electrically bonded.
	7. The CONTRACTOR shall have the coupling manufacturer's service representative verify the correct choice and application of couplings and gaskets, and the workmanship, to assure a correct installation.
	8. In order to assure uniform and compatible piping components, grooved fittings, couplings, and valves shall be furnished by the same manufacturer as the coupling.
	9. Grooving tools shall be from the same manufacturer as the grooved components.
	B. Steel Pipe Couplings Manufacturer, or approved equal
	1. Victaulic Style 41 or 44 (banded, flexible)
	2. Victaulic Style 177 / 77 / W77 (grooved, flexible or rigid)
	3. Victaulic Style 107H / 07 / W07 or HP-70 (grooved, rigid)
	C. Ductile Iron Pipe Couplings Manufacturer, or approved equal
	1. Victaulic Style 31 (flexible or rigid grooving)
	D. PVC Pipe Couplings Manufacturer, or approved equal
	1. North American Specialty Products
	2. Victaulic Aquamine Products, Series 2900
	2.5 SLEEVE–SPLIT TYPE COUPLINGS
	A. General
	1. Provide sleeve-split type couplings where indicated.
	B. Construction
	1. Couplings shall be of the split-type, consisting of one- or 2-piece housing, gasket assembly, bolts and nuts, and end rings.
	2. The double arch cross section that closes around the pipe ends shall be smooth in order to allow for expansion or contraction requirements.
	3. The pipe ends with steel end rings affixed shall provide restraint requirements.
	4. As the coupling closes, it shall confine the elastomeric gasket beneath the arches of the sleeve to create a radial seal.
	5. The axial seal shall squeeze the closure plates as the bolts pull the coupling snug around the pipe.
	6. Elastomers for seal materials shall be compatible with the piping service, in accordance with the coupling manufacturer's recommendations. Where couplings are used in water containing dissolved ozone residual or chloramines, seal material shall be ...
	7. The coupling shall permit angular pipe deflection, flexibility, contraction and expansion, as designed by the manufacturer.
	8. The coupling housing shall be designed for internal pressure and external loads as determined by the design procedures of AWWA M-11.
	9. The coupling shell thickness of the steel coupling shall be calculated using the formula:
	T=PwDy/2Fs
	Where:
	T = steel coupling thickness, in.
	Dy = pipe outside diameter, in.
	Pw = Design working pressure, psi
	Fs = 50 percent of minimum yield point of steel, psi
	10. Coupling design calculations shall be stamped and signed by a registered engineer and shall be included in the Shop Drawing submittal for couplings.
	11. The sealing members shall be comprised of 2 O-ring gaskets and an elastomer sealing pad bonded to sealing plate.
	12. Internal pressure shall not be required to make the seal.
	C. Materials
	1. Unless otherwise indicated, the coupling housing material shall be the same material as the piping.
	2. Couplings
	a. Carbon steel couplings shall be fabricated from ASTM A 36.
	b. Stainless steel couplings shall be fabricated from ASTM A 240, Type - 304, 304L, 316, or 316L.
	3. Restraint End Rings
	a. Carbon steel end rings shall conform to ASTM A 108 Grade 1018.
	b. Stainless steel end rings shall conform to ASTM A 276 Type - 316L.
	4. Bolts and nuts shall be in conformance with the requirements of Section 05 50 00 – Miscellaneous Metalwork.
	5. Carbon steel couplings shall be fusion bond epoxy-coated inside and outside of the coupling in accordance with the requirements of Section 09 96 00 – Protective Coating.
	6. Wrapping
	a. Couplings installed underground shall be provided with Depend-O-Wrap tape or approved equal.
	b. The application of wrapping material shall be in conformance with AWWA C209.
	D. Pipe Preparation
	1. Ends of pipes shall be prepared for the flexible split sleeve type couplings inspected and approved by the coupling manufacturer.
	2. The pipe outside diameter and roundness tolerances shall comply with tolerances listed in AWWA C219.
	3. Plain ends for use with couplings shall be smooth and round for a distance of 12 inches from the end of the pipe.
	4. End Rings
	a. Provide end rings with couplings when restraint is required.
	b. Carbon steel end rings shall be constructed of ASTM A 108 Grade 1018.
	c. Stainless steel end rings shall conform to ASTM A 276 Type - 316L.
	5. Where the split-type coupling is used to take up thermal expansion or contraction (Depend-O-Lok F X E or approved equal) at the pipe joint, one end ring shall be fixed to one end of the pipe in order to keep the coupling in the proper location.
	6. Fully-Restrained Joints
	a. Where the split-type coupling is used for a fully-restrained pipe joint (Depend-O-Lok F X F or approved equal) at the pipe joint, one end ring shall be welded to each of the pipe ends to fit beneath the coupling and shall be protected by the coating.
	b. Welding design and specification shall be in conformance with the coupling manufacturer’s recommendations.
	E. Sleeve-Split Type Couplings Manufacturer, or approved Equal
	1. Victaulic
	2.6 SLEEVE-TYPE COUPLINGS
	A. General
	1. Provide sleeve-type couplings where indicated.
	2. The CONTRACTOR will not be allowed to substitute any other type of coupling in lieu of sleeve coupling unless approved by the ENGINEER.
	B. Construction
	1. Sleeve couplings shall be in accordance with AWWA C219 - Standard for Bolted Sleeve-Type Couplings for Plain-End Pipe.
	2. Couplings shall be constructed of steel with steel bolts, without pipe stop.
	3. Couplings shall be of sizes to fit the indicated pipe and fittings.
	4. The middle ring shall be not less than 1/4-inch thick or at least the same wall thickness as the pipe to which the coupling is connected.
	5. If the strength of the middle ring material is less than the strength of the pipe material, the thickness of the middle ring shall be increased to have the same strength as the pipe.
	6. The coupling shall be either 5 or 7 inches long for sizes up to and including 30-inch and 10 inches long for sizes greater than 30-inch, for standard steel couplings, and 16 inches long for long-sleeve couplings.
	7. The followers shall be single-piece contoured mill sections welded and cold-expanded as required for the middle rings and of sufficient strength to accommodate the number of bolts necessary to obtain adequate gasket pressures without excessive roll...
	8. The shape of the follower shall be of such design as to provide positive confinement of the gasket.
	9. Bolts and nuts shall be in accordance with the requirements of Section 05 50 00 – Miscellaneous Metalwork.
	10. Buried sleeve-type couplings shall be epoxy-coated at the factory as indicated.
	C. Pipe Preparation
	1. Where indicated, prepare the ends of the pipe for flexible steel couplings.
	2. Plain ends for use with couplings shall be smooth and round for a distance of 12 inches from the ends of the pipe, with an outside diameter not more than 1/64 inch smaller than the nominal outside diameter of the pipe.
	3. The middle ring shall be tested by cold-expanding a minimum of one percent beyond the yield point, in order to proof-test the weld to the strength of the parent metal.
	4. The weld of the middle ring shall be subjected to air test for porosity.
	D. Seals
	1. Seal elastomer materials for couplings shall be selected to be compatible with the fluid service, pressure and temperature. They shall be composed of elastomeric-compound material that will not deteriorate from age or exposure to air under normal s...
	2. Where couplings are used in water containing ozone or chloramines, seal material shall be Viton-A.
	3. Where couplings are used for fluids which are not compatible with rubber materials, the elastomeric seal material shall be compatible with the piping service and fluid utilized.
	E. Piping Connection to Equipment
	1. Where couplings are shown to connect piping to mechanical equipment such as pumps, compressors, and blowers, the piping shall be aligned with the equipment point of connection and shall be perpendicular to the axis of the flange or fitting for whic...
	2. The piping shall not impose excessive stress to the equipment connection to cause misalignment of the equipment.
	3. The CONTRACTOR shall assign the responsibility to the equipment manufacturer to review the piping connection to the equipment and submit any modifications to the ENGINEER for review.
	F. Insulating Sleeve Couplings
	1. Where insulating couplings are required, both ends of the coupling shall be provided with a wedge-shaped gasket which assembles over a sleeve of an insulating compound material compatible with the fluid service in order to obtain insulation of coup...
	G. Restrained Joints
	1. Sleeve-type couplings on pressure lines shall be harnessed unless thrust restraint is provided by other means.
	2. Harnesses shall be designed by the pipe manufacturer in accordance with AWWA Manual M11, or as indicated.
	3. Harness sets shall be designed for the maximum test pressure of the pipe in which they are installed.
	4. Where harness sets are installed near the suction and discharge of the pump, harness bolts shall have zero elongation in order to prevent misalignment of the pump imparted by the thrust within the piping system.
	H. Sleeve-Type Couplings Manufacturer, or approved Equal
	1. Dresser, Style 38
	2. Ford Meter Box Co., Inc., Style FC1 or FC3
	3. Smith-Blair, Style 411
	2.7 Flexible sleeve type couplings for differing pipe materials/diameters in buried applications
	A. Flexible sleeve type couplings to connect different pipe types shall be of corrosion resistant rubber or PVC with Type 316 stainless steel clamp bands; Flexible sleeve type couplings shall be as manufactured by Fernco, Mission Rubber Company, Inc.,...
	2.8 FLANGED COUPLING ADAPTERS AND DISMANTLING JOINTS
	A. Provide couplings where indicated.
	B. The CONTRACTOR will not be allowed to substitute any other type of coupling in lieu of the couplings as specified herein unless approved by the ENGINEER.
	C. The coupling shall be rated as indicated.
	D. Construction
	1. Coupling bodies shall be fabricated from steel, ASTM A 512 - Cold-Drawn butt-weld Carbon Steel Mechanical Tubing or A 513 - Electric-Resistance Welded Carbon and Alloy Steel Mechanical Tubing with steel bolts, without pipe stop.
	2. Provide flanges in conformance with AWWA C207.
	3. Couplings shall be of sizes to fit the indicated pipe and fittings.
	4. The body shall be not less than 1/4 inch thick or at least the same wall thickness as the pipe to which the coupling is connected.
	5. If the strength of the body material is less than the strength of the pipe material, the thickness of the middle ring shall be increased to have the same strength as the pipe.
	6. The follower flange shall be fabricated from steel, ASTM A 576 - Steel Bars, Carbon, Hot Wrought, Special Quality or AISI C1012.
	7. The shape of the follower shall be of such design as to provide positive confinement of the gasket.
	8. Bolts and nuts shall be in accordance with the requirements of Section 05 50 00 – Miscellaneous Metalwork.
	9. Buried couplings shall be epoxy-coated at the factory as indicated.
	E. Seals
	1. Seal elastomer materials for couplings shall be selected to be compatible with the fluid service, pressure and temperature. They shall be composed of elastomeric-compound material that will not deteriorate from age or exposure to air under normal s...
	2. Where couplings are used in water containing ozone or chloramines, seal material shall be Viton-A.
	3. Where couplings are used for fluids which are not compatible with rubber materials, the elastomeric seal material shall be compatible with the piping service and fluid utilized.
	F. Piping Connections to Equipment
	1. Where couplings are shown to connect piping to mechanical equipment such as pumps, compressors, and blowers, the piping shall be aligned with the equipment point of connection and shall be perpendicular to the axis of the flange or fitting for whic...
	2. The piping shall not impose excessive stress to the equipment connection to cause misalignment of the equipment.
	3. The CONTRACTOR shall assign the responsibility to the equipment manufacturer to review the piping connection to the equipment and submit any modifications to the ENGINEER for review.
	G. Restrained Joints on flanged coupling adapters
	1. Flanged coupling adapters on pressure lines shall be harnessed unless thrust restraint is provided by other means.
	2. Harnesses shall be designed by the pipe manufacturer in accordance with AWWA Manual M11, or as indicated.
	3. Harness sets shall be designed for the maximum test pressure of the pipe in which they are installed.
	4. Where harness sets are installed near the suction and discharge of the pump, harness bolts shall have zero elongation in order to prevent misalignment of the pump imparted by the thrust within the piping system.
	5. Other means of restraining the coupling such as set screws will not be accepted.
	H. Flanged Couplings Adapter Manufacturer, or approved equal
	1. Smith-Blair, Model 913
	2. Dresser, Model 128-W
	3. JCM, Model 303
	I. Dismantling Joints Manufacturer, or approved equal
	1. Smith-Blair, Model 975
	2. Dresser, Model 131
	3. JCM, Model 309
	2.9 FLEXIBLE CONNECTORS
	A. Low-Temperature
	1. Flexible connectors shall be installed in piping connections to engines, blowers, compressors, and other vibrating equipment, and where indicated.
	2. Flexible connectors for service temperatures up to 180 degrees F shall be flanged-reinforced neoprene or butyl spools, rated for a working pressure of 40 to 150 psig, or reinforced flanged duck and rubber, as best suited for the application.
	3. Flexible connectors for service temperatures above 180 degrees F shall be flanged, braided stainless steel spools with inner, annular, corrugated stainless steel hose, rated for a minimum 150-psig working pressure, unless otherwise indicated.
	4. The connectors shall be a minimum of 9 inches long and provided with face-to-face flanges, unless otherwise indicated.
	5. The final material selection shall be approved by the manufacturer.
	6. The CONTRACTOR shall submit manufacturer’s Shop Drawings and calculations.
	B. High-Temperature
	1. Install flexible connectors in engine exhaust piping and where indicated.
	2. Connectors shall be sufficient to compensate for thermal expansion and contraction and to isolate vibration between the engine and the exhaust piping system.
	3. Connectors shall be stainless steel bellows-type, flanged, and rated for minimum 150 psig, 2000 degrees F.
	C. Flexible Connections for Chemical Tanks
	1. Flexible connectors for chemical tanks shall be constructed of molded PTFE with at least two convolutions and flanged joints. Flanges shall be ductile iron with Type 316 stainless steel bolts and nuts.
	2. Flexible connector shall be Proco Series 442 molded expansion joint, or approved equal.
	2.10 EXPANSION JOINTS
	A. Piping subject to expansion and contraction shall be provided with sufficient means to compensate for such movement without exertion of undue forces to equipment or structures, accomplished with expansion loops, bellow-type expansion joints, or sli...
	B. Expansion joints shall be provided with flanged ends and constructed of stainless steel, Monel, rubber, or other materials best suited for each individual service. Where expansion joints are used in water containing dissolved ozone residual or chlo...
	C. Where bellows-type expansion joints are mounted near the suction nozzle of the pump, stainless steel internal liner shall be provided to minimize turbulence as the flow passes through the arches of the bellows.
	D. CONTRACTOR shall submit detailed calculations and manufacturer's Shop Drawings of proposed expansion joints, piping layouts, and anchors and guides, including information on materials, temperature, and pressure ratings.
	2.11 PIPE THREADS
	A. Pipe threads shall be in conformance with ASME B1.20.1 - Pipe Threads, General Purpose (inch), and be made up with Teflon tape unless otherwise indicated.
	2.12 PIPE INSULATION
	A. Hot and cold liquid piping, flues, and engine exhaust piping shall be insulated as indicated and in accordance with the requirements of Section 43 10 70 – Pipe, Ductwork, and Equipment Insulation.
	B. No unprotected hot piping shall be within reach of operating personnel or other persons.
	C. Pre-insulated pipe for underground service shall be in accordance with the requirements of Section 43 10 68 – Pre-Insulated Pipe.
	2.13 MODULAR MECHANICAL SEALS FOR PIPING PENETRATIONS
	A. Where indicated and where required in order to prevent flow of water or air, the passages of piping through wall sleeves and cored openings shall be sealed with modular interlocking link mechanical closures.
	B. Individual links shall be constructed of EPDM rubber, be suitable for temperatures between minus 40 and plus 250 degrees F, and be shaped to fill the annular space between the outside of the pipe and the inside of the wall sleeve or cored opening.
	C. Assemble the links using Type 316 stainless steel bolts and nuts to form a continuous rubber belt around the pipe.
	D. Pressure plates under each bolt and nut shall be fabricated of a corrosion-resistant composite material.
	E. After the seal assembly is positioned in the sleeve, tighten the bolts against the pressure plates to expand the rubber links and form the watertight seal.
	F. Sizing and installation of sleeves and assemblies shall be in accordance with the manufacturer's recommendations.
	G. Modular Mechanical Seals Manufacturer, or approved equal
	1. Thunderline Corporation, Link-Seal
	2. Proco, Pen-Seal
	2.14 Sample Points (water transmission mains)
	A. Install sample taps required to take all necessary water samples at points designated on the Contract Drawings.
	B. Provide 3/4" type "K" copper tubing or schedule 40 PVC for all in-line sample points.
	C. The CONTRACTOR will make arrangements for a certified laboratory to take all water samples required for bacteriological tests.
	D. Water main being tested must remain under line pressure throughout the test and until such time as regulatory agency approval to place the main in service has been received by the OWNER.
	E. Following the receipt of regulatory agency approval, the CONTRACTOR will remove all sample point tubing and install a brass plug on all sample point corporation stops.

	2.15 AIR AND GAS TRAPS
	A. Air and gas pipes shall slope to low points and shall be provided with drip legs, shut-off valves, strainers, and traps.
	B. Pipe the traps to the nearest drain.
	C. Air and gas traps shall be not less than 150-lb iron body float-type, with a copper or stainless steel float.
	D. Bracket, lever, and pins shall be constructed of stainless steel.
	E. Drain traps shall be provided with threaded connections.
	F. Air and Gas Traps Manufacturer, or approved equal
	1. Armstrong International, Inc.
	2. Spirax Sarco, Inc.
	2.16 GLASS LINING
	A. General
	1. Ductile iron or steel pipe and fittings shall be glass-lined where indicated.
	2. The glass lining shall be suitable for handling sewage, primary sludge, digested sludge, and scum.
	3. The lining shall be smooth, continuous, and suitable for prevention of grease and foam build-up.
	4. The glass lining shall be capable of withstanding thermal shock of 350 degrees F (from 430 degrees F to 80 degrees F) without crazing, blistering, or spalling.
	B. The glass lining shall consist of a vitreous material to meet or exceed the following criteria:
	1. unaffected by scraping with a sharp knife, simulating the effects of rodding;
	2. unaffected by the continuous application of live steam from a steam generator, immediately followed by a cold water quench;
	3. unaffected by an 8-percent sulfuric acid solution at 148 degrees F for a 10-minute period;
	4. a minimum thickness of 10 mils by micro test;
	5. spark-tested to be free of pinholes;
	6. a hardness of 5 to 6 Mohs; and,
	7. a density of 2.5 to 3.0 g/cu cm, measured by ASTM D 792 - Test Method for Specific Gravity (Relative Density) and Density of Plastics by Displacement.
	C. Application
	1. Cast or ductile iron pipes and fittings shall be bored or machined smooth in order to remove voids or protrusions.
	2. Steel pipe shall be seamless pipe, with internal fitting welds ground smooth, slag holes ground out, re-welded, and ground smooth.
	3. Interior surfaces shall be grit-blasted to white metal, and lining shall be fused onto chemically clean metal at above 1400 degrees F.
	4. Welded flanges shall be factory-installed before lining.
	5. Screwed flanges or cast and ductile iron pipes shall be installed after lining.
	6. Pieces shall be sealed and tested prior to shipment.
	7. Finish shall be subject to the ENGINEER'S approval.
	D. Manufacturer, or approved equal
	1. The Pfaudler Co, Inc.
	2. A.O. Smith Corp.
	3. Waterworks, Mfg. Co.
	3.1 GENERAL
	A. Install piping, fittings, and appurtenances in accordance with the requirements of applicable Sections of Divisions 33 and 40.
	B. Proprietary manufactured couplings shall be installed in accordance with the coupling manufacturer's recommendation.
	C. Care shall be taken to insure that piping flanges, mechanical-type couplings, sleeve-type couplings, flexible connectors, and expansion joints are properly installed as follows:
	1. Gasket surfaces shall be carefully cleaned and inspected prior to making up the connection.
	2. Each gasket shall be centered properly on the contact surfaces.
	3. Connections shall be installed to prevent inducing stress to the piping system or the equipment to which the piping is connected.
	4. Contact surfaces for flanges, couplings, and piping ends shall be aligned parallel, concentric, and square to each axis at the piping connections.
	5. Flange Bolts
	a. Flange bolts shall be initially hand-tightened with the piping connections properly aligned.
	b. Bolts shall be tightened with a torque wrench in a staggered sequence to the recommended torque for the bolt material per AWWA M-11.
	6. Harness, Thrust Restraint, and Tie Rod Bolts
	a. Harness, thrust restraint, and tie rod bolts used for sleeve couplings, flange coupling adapters, or flexible joints shall be tightened gradually and equally at diametrically opposite sides until snug, in order to prevent misalignment and to insure...
	b. In order to prevent induced stress or misalignment, do not over-torque connections to adjoining pump or equipment.
	7. Groove ends shall be clean and free from indentations, projections, and roll marks in the area from the pipe end to the groove.
	8. After installation, joints shall meet the indicated leakage rate.
	9. Flanges shall not be deformed nor cracked.
	D. Lined Piping Systems
	1. The lining manufacturer shall take full responsibility for the complete, final product and its application.
	2. Pipe ends and joints of lined pipes at screwed flanges shall be epoxy-coated in order to assure continuous protection.
	E. Core Drilling
	1. Where core drilling is required for pipes passing through existing concrete, core drilling locations shall be determined by radiograph of concrete construction in order to avoid damage to embedded raceways and reinforcing bars.
	F. Cleanup
	1. After completion of the WORK, cuttings, joining and wrapping materials, and other scattered debris shall be removed from the Site.
	2. The entire piping system shall be handed over in a clean and functional condition.
	3.2 SERVICES OF MANUFACTURER
	A. Where the assistance of a manufacturer's service representative is advisable, in order to obtain perfect pipe joints, supports, or special connections, the CONTRACTOR shall furnish such assistance at no additional cost to the OWNER.
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	1.1 THE REQUIREMENT
	A. Provide valves, actuators, and appurtenances, complete and operable, as indicated in accordance with the Contract Documents.
	B. The requirements of Section 46 00 00 – Equipment General Provisions, apply to the WORK of this Section.
	C. The provisions of this Section shall apply to all valves and valve actuators except where otherwise indicated.
	D. Valves and actuators in particular locations may require a combination of units, sensors, limit switches, and controls, as indicated.
	E. Support
	1. Where a valve is to be supported by means other than the piping to which it is attached, obtain from the valve manufacturer a design for its support and foundation that satisfies the criteria in Section 46 00 00 – Equipment General Provisions.
	2. Submit the support design, including drawings and calculations sealed by an engineer, with the Shop Drawings.
	F. Unit Responsibility
	1. The CONTRACTOR shall assign a single manufacturer to be responsible for the supply, coordination of design, assembly, testing, and furnishing of each valve; however, the CONTRACTOR shall be responsible to the OWNER for compliance with the requireme...
	G. Single Manufacturer
	1. Where 2 or more valves of the same type and size are required, the valves shall be furnished by the same manufacturer.
	1.2 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with the requirements of Section 01 33 00 – Submittal Procedures.
	B. Furnish the following information on Shop Drawings:
	1. Valve name, size, Cv factor, pressure rating, identification number (if any), and specification section number;
	2. Complete information on the valve actuator, hydraulic power units (HPU), pneumatic air supply system including size, manufacturer, model number, limit switches, and mounting;
	3. Cavitation limits for control valves;
	4. Assembly drawings showing part nomenclature, materials, dimensions, weights, and relationships of valve handles, hand wheels, position indicators, limit switches, integral control systems, needle valves, and control systems;
	5. Data in accordance with Section 40 05 93 – Common Motor Requirements for Process Equipment, for electric motor-actuated valves;
	6. Complete wiring diagrams and control system schematics; and,
	7. A valve-labeling schedule, listing the valves to be furnished with stainless steel tags, indicating in each case the valve location and the proposed wording for the label.
	C. Furnish a technical manual containing the required information for each valve, as indicated.
	D. Furnish a spare parts list, containing the required information for each valve assembly, as indicated.
	E. Factory Test Data
	1. Where indicated, submit signed, dated, and certified factory test data for each valve requiring certification, before shipping the valve.
	2. Furnish a certification of quality and test results for factory-applied coatings.
	F. Field Test Data
	1. Submit signed, dated, and certified field test data for each valve.
	2.1 PRODUCTS
	A. General
	1. Provide valves and gates of new and current manufacture.
	2. Provide valves 6-inch and larger with actuators with position indicators.
	3. Buried valves shall be provided with valve boxes and covers containing position indicators and valve extensions. Manual shut-off valves mounted higher than 7-feet above working level shall be provided with chain actuators.
	4. Unless otherwise indicated, provide valve actuators in accordance with Section 43 30 12 – Valve and Gate Actuators.
	5. All materials, fittings and appurtenances intended for use in pressure pipe systems shall be designed and constructed for a minimum working pressure of 150 psi unless the specific application dictates a higher working pressure.

	B. Protective Coating
	1. Coat the exterior surfaces of valves and the wet interior surfaces of ferrous valves of sizes 2-inch and larger in accordance with the requirements of Section 09 96 00 – Protective Coatings.
	2. The valve manufacturer shall certify in writing that the required coating has been applied and tested in the manufacturing plant prior to shipment, in accordance with the indicated requirements.
	3. Do not coat the machined flange faces of valves except where such flanges are not adjoining a mating flange as shown in the Contract Documents. Apply rust inhibitor coating on machined surfaces of the flange prior to shipment.
	C. Valve Labeling
	1. Except when such requirement is waived by the ENGINEER in writing, provide a label on shut-off valves and control valves except for hose bibbs and chlorine cylinder valves.
	2. Furnish a label composed of 1/16-inch plastic or stainless steel, a minimum of 2 inches by 4 inches in size, as indicated in Section 40 50 02 – Piping Identification, and permanently attached to the valve or on the wall adjacent to the valve as dir...
	D. Valve Testing
	1. As a minimum, unless otherwise indicated or recommended by the reference standards, test valves 3 inches in diameter and smaller in accordance with the manufacturer's standard procedure.
	2. Factory-test valves 4 inches in diameter and larger as follows:
	a. Hydrostatic Testing
	1) Subject valve bodies to an internal hydrostatic pressure equivalent to twice the water-rated pressure of the valve.
	2) Metallic valves rating pressures shall be based at 100 degrees F.
	3) Plastic valves rating pressures shall be based at 73 degrees F, or at a higher temperature according to material type.
	4) During the hydrostatic test, there shall be no visible leakage through the valve body, end joints, or shaft seals, nor shall parts of the valve be permanently deformed.
	5) Allow test duration of at least 10 minutes, in order to allow visual examination for leakage.
	b. Seat Testing
	1) Test the valves for leaks in the closed position, with the pressure differential across the seat equal to the water rated pressure of the valve.
	2) Provide test duration of at least 10 minutes, in order to allow visual examination for leakage.
	3) The leakage rate shall be the more stringent of the following:
	a) As recommended by the reference standard for that type of valve; or
	b) Leakage past the closed valve not to exceed one fluid ounce per hour per inch diameter for metal seated valves, and drop-tight for resilient seated valves.
	c. Performance Testing
	1) Shop-operate the valves from the fully-closed to the fully-open position, and reverse under no-flow conditions in order to demonstrate that the valve assembly operates properly.
	E. Certification
	1. Prior to shipment of valves with sizes larger than 12-inches in diameter, submit certified, notarized copies of the hydrostatic factory tests, showing compliance with the applicable standards of AWWA, ANSI, or ASTM.
	F. Valve Markings
	1. Permanently mark valve bodies in accordance with MSS SP25 - Standard Marking Systems for Valves, Fittings, Flanges, and Unions.
	2.2 MATERIALS
	A. General
	1. Provide materials suitable for the intended application.
	2. Provide materials in contact with potable water listed as compliant with NSF Standard 61.
	3. Ensure that materials not indicated are of high-grade standard commercial quality, free from defects and imperfections that might affect the serviceability of the product for the purpose for which it is intended.
	4. Unless otherwise indicated, provide valve and actuator bodies conforming to the following requirements:
	a. Cast Iron: Close-grained gray cast iron, conforming to ASTM A 48 - Gray Iron Castings, Class 30, or to ASTM A 126 - Gray Iron Castings for Valves, Flanges, and Pipe Fittings
	b. Ductile Iron: ASTM A 536 - Ductile Iron Castings, or to ASTM A 395 - Ferritic Ductile Iron Pressure-Retaining Castings for Use at Elevated Temperatures
	c. Bronze: ASTM B 62 - Composition Bronze or Ounce Metal Castings, and valve stems not subject to dezincification shall conform to ASTM B 584 - Copper Alloy Sand Castings for General Applications. Bronze materials in contact with potable water service...
	d. Steel: ASTM A 216 - Steel Castings, Carbon Suitable for Fusion Welding for High-Temperature Service, or to ASTM A 515 - Pressure Vessel Plates, Carbon Steel, for Intermediate- and Higher-Temperature Service
	e. Stainless Steel: Stainless steel valve and operator bodies and trim shall conform to ASTM A 351 - Steel Castings, Austenitic, for High-Temperature Service, Grade CF8M, or shall be Type 316 stainless steel
	f. PVC: Polyvinyl chloride materials for valve body, flanges, and cover shall conform to Cell Classification 12454
	g. CPVC: Chlorinated Poly Vinyl Chloride materials for valve body, flanges, and cover shall conform to Cell Classification 23447
	h. Elastomeric materials used for seat, seals and O-rings shall be compatible with temperature, pressures and fluid or gas service.
	i. NSF Standard 61: Materials shall be listed for use in contact with potable water.
	2.3 VALVE CONSTRUCTION
	A. Bodies
	1. Provide valve bodies that are cast, molded (in the case of plastic valves), forged, or welded, of the materials indicated, and with smooth interior passages.
	2. Provide wall thicknesses uniform and in agreement with the applicable standards for each type of valve, without casting defects, pinholes, and other defects that could weaken the body.
	3. Perform welds on welded bodies by certified welders and ground welds smooth.
	4. Provide valve ends as indicated, and rated for the maximum temperature and pressure to which the valve will be subjected.
	B. Valve End Connections
	1. Unless otherwise indicated, valves 2-1/2 inches in diameter and smaller may be provided with threaded end connections.
	2. Provide valves 3 inches in diameter and larger with flanged end connections.
	3. Flanges, bolts and gaskets shall be as specified in Section 43 05 00 - Piping, General.
	C. Bonnets
	1. Connect valve bonnets to the body by clamping, screwing, or flanging.
	2. Provide bonnets of the same material, temperature, and pressure rating as the body.
	3. Make provisions for the stem seal with the necessary glands, packing nuts, and yokes.
	D. Stems
	1. Provide valve stems of the materials indicated, or, if not indicated, of the best commercially-available material for the specific service, with adjustable stem packing, O-rings, chevron V-type packing, or other suitable seal. Bronze materials in c...
	2. Where subject to dezincification, bronze valve stems shall conform to ASTM B 62.
	3. Where dezincification is not a problem, bronze conforming to ASTM B 584 may be used, except that the zinc content shall not exceed 16 percent.
	E. Stem Guides
	1. Provide stem guides spaced with an L/R ratio not to exceed 200:1. Submit calculations for L/R ratios and guide spacing to the ENGINEER for review.
	2. Stem guides shall have slotted holes and shall be adjustable in two directions.
	3. Construct submerged stem guides from Type 304 stainless steel.
	F. Internal Parts
	1. Provide internal parts and valve trim as indicated for each individual valve.
	2. Where not indicated, construct valve trim from Type 316 stainless steel or other material best-suited for the intended service.
	G. Nuts and Bolts
	1. Unless otherwise indicated, provide nuts and bolts on valve flanges and supports in accordance with the requirements of Section 05 50 00 – Miscellaneous Metalwork and Section 43 05 00 – Piping, General.
	2.4 VALVE ACTUATORS
	A. Valve actuators shall be as indicated and as specified in Section 43 30 12 – Valve and Gate Actuators
	2.5 VALVE ACCESSORIES
	A. Provide valves complete with the accessories required to provide a functional system.
	2.6 SPARE PARTS
	A. Furnish the required spare parts, suitably packaged and labeled with the valve name, location, and identification number.
	B. Furnish the name, address, and telephone number of the nearest distributor for the spare parts of each valve.
	C. Spare parts are intended for use by the OWNER, after expiration of the correction of defects period.
	2.7 MANUFACTURERS
	A. Valve manufacturers shall have a successful record of not less than 5 years in the manufacture of the indicated valves.
	2.8 VALVE BOXES
	A. All buried valves shall be provided with valve boxes as indicated on the Contract Drawings, with a minimum thickness of 1/2" and constructed so that the removable cover will not be thrown out by travel over it.
	B. Valve boxes shall be of sufficient length to operate all valves buried in the ground.
	C. Valve boxes shall be the telescope extension type with not less than a five-inch (5") diameter shaft and with cast iron covers marked "SEWER". Boxes shall be Model No. 6850 as manufactured by Tyler Union, or approved equal.
	D. The valve boxes and valve box covers shall be of sound close grained cast iron, free from flaws and defects, and built strong and rugged enough to withstand the shock of street traffic.
	E. Two (2) valve operating wrenches shall be supplied in 4-foot lengths with handles. Valve wrenches shall be Model No. 144908 (UP Code) as manufactured by Tyler Union, or approved equal.
	2.9 EXTENSION STEMS
	A. Extension stems shall be provided and installed on all valves in buried locations and where indicated on the Contract Drawings.
	B. Extension stems shall be fabricated from solid steel shafting capable of withstanding the torque imposed, but not smaller than 1.25 inches in diameter.
	C. Stem couplings shall be keyed and of approved design and construction.
	D.  Extension stems for buried valves shall extend to within six inches (6") of the surface of the ground. Each extension stem shall be connected to the valve operator with a suitable universal joint type of coupling. All connections shall be pinned.
	E. Each extension stem shall be provided with spacers which will center the stem in a valve box having an inside diameter of six inches (6"), and shall be equipped with a standard AWWA wrench nut as described in AWWA C500, except where handwheels are ...
	F. A position indicator shall be provided with each buried valve which shows the valve position, number of turns to go from full open to full closed, and type and size of valve. The entire unit shall be constructed of non-corrosive materials.
	3.1 VALVE INSTALLATION AND TRIAL OPERATION
	A. General
	1. Install valves, actuating units, stem extensions, valve boxes, and accessories in accordance with the manufacturer's written instructions and as indicated.
	2. Adequately brace gates in order to prevent warpage and bending under the intended use.
	3. Firmly support valves in order to avoid undue stresses on the pipe.
	4. Where required for satisfactory operation of valves or gates, extension stems, stem guides, valve boxes, floor boxes and other valve appurtenances shall be provided.
	5. Extension stems shall be complete with guide bearings, wrench nut, and tee handle wrench.
	6. All valve stems where packing is specified shall be packed with material properly selected for the service intended.
	7. .
	8. All valves shall be manually opened and closed before installation to check their operation, and the interior of the valve shall be cleaned.

	B. Installation
	1. Install valves with stems upright or horizontal, not inverted.
	2. Use plug valves for wastewater unless otherwise noted.
	3. Install valves so that they are easily accessible for operation, visual inspection and preventative maintenance.
	4. Buried valves shall be firmly set on a foundation or footing of solid concrete, not less than eight inches (8") nor less than one cubic foot (1 cu. ft.) in volume, which shall have been placed on firmly compacted ground.
	5. All buried valves shall be provided with valve boxes. The riser shall rest on the valve and be adjusted so that the cover may be set flush with existing sidewalk, bike path, paved streets, unpaved streets, driveways, road right-of-way, etc. The val...
	6. Valves located on branching pipe shall be tied to mains with tie rods or anchor tees.

	C. Access
	1. Install valves in a manner to provide easy access for actuation, removal, and maintenance, and to avoid interference between valve actuators and structural members, handrails, and other equipment.
	D. Valve Accessories
	1. Where combinations of valves, sensors, switches, and controls are indicated, properly assemble and install such items such that systems are compatible and operating properly.
	2. Clearly note the relationship between interrelated items on Shop Drawing submittals.
	E. Trial Operation
	1. After installation, schedule trial operation witnessed by the ENGINEER and the OWNER representative.
	2. All valves shall be cleaned thoroughly of all foreign materials and final adjustments made. The valves shall then be operated through one complete cycle from a fully closed position to a fully open position and back to a fully closed position to ve...
	3. For control valves that operate in multiple operating scenarios, the CONTRACTOR shall simulate all operational scenarios including the hydraulic power units, pilot control system or pneumatic air supply system to demonstrate compliance to the speci...
	4. A field leakage test meeting the maximum allowable specified requirement shall be conducted.
	5. Test certificate shall be signed by the valve manufacturer and the CONTRACTOR and shall be submitted to the ENGINEER.
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	1.1 THE REQUIREMENT
	A. The CONTRACTOR shall provide gate valves and appurtenances, complete and operable, in accordance with the Contract Documents.
	B. The requirements of Section 43 30 00 – Valves General apply to this Section.
	1.2 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with Section 43 30 00 – Valves General.
	B. Gate valves shall have undergone a proof-of-design test to demonstrate that the valve components operate at the service flow, pressure, temperature, and fluid conditions, free from binding, excessive noise, and premature failures.  Proof-of-design ...
	2.1 GENERAL
	A. Buried valves shall be of the inside screw, non-rising stem type.  The valve actuators shall be as indicated, with counter-clockwise opening stems.
	B. Gate valves 18-inches and larger shall be provided with a bypass line and isolation valve.
	2.2 KNIFE-GATE VALVES (2- to 96-inch)
	A. Construction:  Knife-gate valves shall be of the flanged or wafer design, with raised face and resilient seats for positive seating.  Wetted parts shall be constructed of Type 316 stainless steel, and the gates shall be finish-ground on both sides ...
	B. Flush Ports: The valve body shall be complete with two flush ports consisting of not less than 1-1/2" diameter pipe taps.
	C. The valves shall be rated for tight shut-off at the following pressures:
	1. Valve sizes 4- to 12-inches 150 psi (bi-directional)
	2. Valve sizes larger than 12-inches 50 psi
	D. Actuators: Actuators shall be provided in accordance with Section 43 30 12 – Valve and Gate Actuators.
	E. Manufacturers, or approved equal
	1. DeZURIK Water Controls Corporation
	2. Fabri-Valves
	2.3 RESILIENT-SEATED GATE VALVES
	A. General:  Resilient-seated gate valves may be provided in lieu of metal-seated double-disc or solid-disc gate valves, at the discretion of the ENGINEER.
	B. Construction: Resilient-seated gate valves shall conform to ANSI/AWWA C 509 - Resilient-Seated Gate Valves for Water and Sewerage Systems. The valves shall be suitable for a design working water pressure of 200 psig, with flanged, bell and spigot, ...
	C. Pressure Ratings:
	1. AWWA C509 valves that are 3, 4, 6, 8, and 12 inches in size shall be rated for 250 psig minimum design working water pressure, and valves 16 and larger shall be rated for 250 psig minimum design working water pressure.
	D. Protective Coating:  Valves shall be factory coated in accordance with Section 09 96 00 - Protective Coatings.  The CONTRACTOR shall submit a test report from a coating inspector that the coating is holiday-free.  The CONTRACTOR shall be aware that...
	E. Actuators:  Unless otherwise indicated, resilient-seated gate valves shall have manual actuators in accordance with Section 43 30 12 – Valve and Gate Actuators.
	F. Manufacturers, or approved equal
	1. Mueller Valve 2360
	2. American 2500 (MM,FF)
	3. Kennedy Ken-Seal II
	4. M & H Valve 4067
	5. Clow Valve F-6100, F-6102
	6. US Pipe
	2.4 GATE VALVES (SMALLER THAN 3-INCHES)
	A. Construction:  Gate valves smaller than 3-inches, for general purpose use, shall be non-rising stem, heavy-duty type for industrial service, with screwed or soldered ends to match the piping.  The bodies shall have union bonnets of bronze conformin...
	B. Manufacturers, or approved equal
	1. Mueller Valve
	2. American
	3. Kennedy Valve
	4. M & H Valve
	5. Clow Valve
	6. US Pipe
	3.1 GENERAL
	A. Gate valves shall be installed in accordance with the provisions of Section 43 30 00 – Valves, General.  Care shall be taken that valves in plastic lines are well supported at each end of the valve.
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	1.1 THE SUMMARY
	A. The CONTRACTOR shall provide fire hydrants and appurtenances, complete and operable, in accordance with the Contract Documents.
	2.1 DRY-BARREL FIRE HYDRANTS
	A. Construction:  Unless otherwise indicated, hydrants shall be the dry-barrel type according to AWWA C 502, with a minimum of one 4-1/2 inch pumper nozzle, two each 2-1/2 inch hose connection, except where otherwise required by the local fire departm...
	B. Provide fire hydrants as shown on the Contract Drawings.
	C. Hydrants are to be capable of delivering a flow of 500 gallons per minute with a residual pressure of not less than 20 psi.
	D. Furnish hydrants with an interior valve opening of 5-1/4 inch with a brass-to-brass threaded stationary seat.
	E. Hydrants are to be fitted with a mechanical joint connection per ANSI A21.11/AWWA C-111 with a bury depth not less than 30 inches.
	F. Fire hydrant branches (from the water main to the hydrant) are not to be less than six inches in diameter, with a gate valve located as close as possible to the main.
	G. Hydrants are to be suitably restrained with a thrust block and 5/8" diameter bituminous coated tie rods and bolts. If thrust blocks installation are not possible or cannot provide sufficient restraint, megalugs or approved equal shall be installed ...
	H. Furnish hydrants that are free of corrosion and properly lubricated.
	I. Paint hydrants the color as directed by the OWNER prior to a final walk-through inspection.
	J. Submit to the OWNER a "Certificate of Compliance" from the hydrant manufacturer stating that the hydrant provided meets the Specifications stated herein.
	K. Hydrants shall be placed so as to minimize their vulnerability to traffic. Provide four-inch diameter Schedule 40 galvanized steel pipe stanchions around hydrants where shown on the Contract Drawings or as required by the OWNER. Set pipe stanchion ...
	L. Hydrants are to be located at or near road right-of-way lines with the pumper discharge nozzle facing the roadway.
	M. Hydrants are not to be placed in sidewalks, bicycle paths or parking areas.
	N. Bolts, nuts, and washers shall be Type 316 stainless steel, except where otherwise required for structural reasons.  The hydrants shall be tested to 300 psig and shall be suitable for a working pressure of 150 psig.
	O. Interior and exterior surfaces shall be coated in accordance with AWWA C 550 and Section 09 96 00 - Protective Coatings.
	P. Manufacturers, or approved Equal
	1. American Flow Control (Darling)
	2. American Valve and Hydrant
	3. Dresser (M & H Valve Co.)
	4. East Jordan Iron Works, Inc.
	3.1 INSTALLATION
	A. Fire hydrants shall be installed in strict accordance with the manufacturer's published recommendations, AWWA standards, applicable codes, and the applicable provisions of Section 43 30 00 - Valves General.  Installations shall be to the satisfacti...
	B. Hydrant isolating valves with slip joints, friction type, or caulked joint connections shall be harnessed to the main pipe by means of welded steel harness sets or clamps and steel rods designed for this purpose.  Hydrants with other than flanged i...
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	SECTION 46 00 00 - EQUIPMENT GENERAL PROVISIONS
	1.1 THE SUMMARY
	A. The CONTRACTOR shall provide equipment and appurtenant WORK, complete and operable, in accordance with the Contract Documents.
	B. The provisions of this Section shall apply to equipment throughout the Contract except where otherwise indicated.
	C. All component and support systems of the equipment shall be designed and manufactured to withstand all forces such as internal or external, static, wind, dynamic and seismic loads in order for the equipment to last throughout its expected life with...
	D. Equipment Arrangement:  Unless specifically indicated otherwise, the arrangement of equipment indicated is based upon information available from manufacturers at the time of design and is not intended to show exact dimensions particular to a specif...
	1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. Equipment shall be in accordance with the following standards, as applicable and as indicated in each equipment specification:
	1. American Society for Testing and Materials (ASTM).
	2. American National Standards Institute (ANSI).
	3. American Society of Mechanical Engineers (ASME).
	4. American Water Works Association (AWWA).
	5. American Society of Heating, Refrigerating, and Air Conditioning Engineers (ASHRAE).
	6. American Welding Society (AWS).
	7. National Fire Protection Association (NFPA).
	8. Federal Specifications (FS).
	9. National Electrical Manufacturers Association (NEMA).
	10. Manufacturer's published recommendations and specifications.
	11. Occupational Safety and Health Administration (OSHA).
	12. Hydraulic Institute (HI)
	B. The following standards are referenced in this Section:
	1.3 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with Section 01 33 00 - Submittal Procedures.
	B. Shop Drawings:  Furnish complete drawings and technical information for equipment, piping, valves, and controls.  Where indicated or required by the ENGINEER, Shop Drawings shall include clear, concise calculations showing equipment anchorage force...
	C. Spare Parts List:  The CONTRACTOR shall obtain from the manufacturer and submit as part of Shop Drawings a list of suggested spare parts for each piece of equipment.  CONTRACTOR shall also furnish the name, address, and telephone number of the near...
	1.4 QUALITY ASSURANCE
	A. Costs:  Responsibility shall be the CONTRACTOR'S for performing and paying the costs of inspection, startup, testing, adjustment, and instruction services performed by factory representatives.  The OWNER will pay for costs of power and water.  If a...
	B. Inspection:  The CONTRACTOR shall inform the local authorities, such as building and plumbing inspectors, fire marshal, OSHA inspectors, and others, to witness required tests for piping, plumbing, fire protection systems, pressure vessels, safety s...
	C. Quality and Tolerances:  Tolerances and clearances shall be as shown on the Shop Drawings and shall be closely adhered to.
	1. Machine WORK shall be of high-grade workmanship and finish, with due consideration to the special nature or function of the parts.  Members without machined or milled ends and which are to be framed to other steel parts of the structure may have a ...
	2. Castings shall be homogeneous and free from non-metallic inclusions and defects.  Surfaces of castings which are not machined shall be cleaned to remove foundry irregularities.  Casting defects not exceeding 12.5 percent of the total thickness and ...
	3. Materials shall meet the physical and mechanical properties in accordance with the reference standards.
	D. Machine Finish:  The type of finish shall be the most suitable for the application as recommended by the equipment manufacturer in micro-inches in accordance with ANSI B46.1.  In the absence of manufacturer’s recommendations, the following surface ...
	1. Surface roughness not greater than 63 micro-inches shall be required for surfaces in sliding contact.
	2. Surface roughness not greater than 250 micro-inches shall be required for surfaces in contact where a tight joint is not required.
	3. Rough finish not greater than 500 micro-inches shall be required for other machined surfaces.
	4. Contact surfaces of shafts and stems which pass through stuffing boxes and contact surfaces of bearings shall be finished to not greater than 32 micro-inches.
	E. Manufacturer's Experience:  Equipment manufacturer shall have a record of proven experience of at least 5 years of successful, troublefree operation in similar applications and size equal or larger than the equipment in this Contract.  Where indica...
	2.1 GENERAL REQUIREMENTS
	A. Noise Level:  When the equipment is in operation, no single piece of equipment shall exceed the OSHA noise level requirement of 105 dBA for one hour exposure per day.
	B. High Noise Level Location:  The CONTRACTOR shall provide one personal hearing protection station at each location defined as follows:
	1. Outdoor Location:  Any single equipment item or any group of equipment items that produce noise exceeding OSHA noise level requirements for a 2 hour exposure.  Where such equipment is separated by a distance of more than 20-feet, measured between e...
	2. Indoor Location
	a. Any single equipment item or any group of equipment items located within a single room not normally occupied, that produces noise exceeding OSHA noise level requirements for a 2 hour exposure.
	b. Any single equipment item or any group of equipment items located within a single room normally occupied by workers that produces noise exceeding OSHA noise level requirements for an 8 hour exposure.
	C. Personal Hearing Protection:  The CONTRACTOR shall furnish 3 pairs of high attenuation hearing protectors in the original unopened packaging.  The ear protectors shall be capable of meeting the requirements of ANSI S12.6 and shall produce a noise l...
	D. Drive Trains and Service Factors:  Service factors shall be applied in the selection or design of mechanical power transmission components.  Components of drive train assemblies between the prime mover and the driven equipment shall be designed and...
	E. Mechanical Service Factors
	F. For thermal rating adjustments such as start frequency, ambient temperature, and hourly duty cycle factor, ventilation factor, and fan factor, refer to gear manufacturer sizing information.
	G. For service factors of electric motors, see Section 26 05 10 - Electric Motors.
	H. Where load classifications are not indicated, the equipment manufacturer’s recommendations for service factors shall be utilized.
	I. Welding:  Unless otherwise indicated, welding shall conform to the following:
	1. Latest revision of AWWA D100.
	2. Latest revision of AWWA C206.
	3. Composite fabricated steel assemblies that are to be erected or installed inside a hydraulic structure, including any fixed or movable structural components of mechanical equipment, shall have continuous seal welds to prevent corrosion of hard-to-c...
	4. Welding shall be by the metal-arc method or gas-shielded arc method as described in the American Welding Society's "Welding Handbook" as supplemented by other pertinent standards of the AWS.  Qualification of welders shall be in accordance with the...
	5. In assembly and during welding, the component parts shall be adequately clamped, supported, and restrained to minimize distortion and for control of dimensions.  Weld reinforcement shall be as specified by the AWS code.  Upon completion of welding,...
	J. Protective Coating:  Equipment shall be painted or coated in accordance with Section 09 96 00 – Protective Coatings, unless otherwise indicated.  Non-ferrous metal and corrosion-resisting steel surfaces shall be coated with grease or lubricating oi...
	K. Potable Water Contact:  Materials immersed in or exposed to potable water shall be made of materials or coated compliant with NSF Standard 61. Bronze alloy materials in contact with potable water shall be constructed of zero-lead materials or mater...
	L. Protection of Equipment:  Machined and coated surfaces shall be protected by rust inhibitor material prior to shipment.  Equipment shall be boxed, crated, or otherwise protected from damage and moisture during shipment, handling, and storage.  Equi...
	M. Identification of Equipment Items
	1. At the time of shipping, each item of equipment shall have a legible identifying mark corresponding to the equipment number in the Contract Documents for the particular item.
	2. After installation, each item of equipment shall be given permanent identification.
	a. Pumps, compressors, and blowers of 150 horsepower or less shall receive acrylic plastic nametags.
	b. Pumps, compressors, and blowers larger than 150 horsepower shall receive stainless steel plate nametags.
	N. Vibration Isolators:  Air compressors, blowers, engines, inline fans shall be provided with restrained spring-type vibration isolators or pads per manufacturer's written recommendations. Vibration isolations shall be provided with seismic restraint.
	O. Equipment  Maximum Allowable Vibration Level: Unless otherwise indicated, maximum allowable vibration level shall be in accordance with the acceptance criteria recommended by the reference Standard for that particular type of equipment
	P. Shop Fabrication:  Shop fabrication shall be performed in accordance with the Contract Documents and the ENGINEER reviewed Shop Drawings.
	Q. Controls:  Equipment and system controls shall be in accordance with Division 40..
	2.2 EQUIPMENT SUPPORTS AND FOUNDATIONS
	A. Equipment Supports:  Equipment components and supports, anchors, and seismic restrainers shall be adequately designed for static, dynamic, wind, and seismic loads.  The design horizontal seismic force shall be the greatest of the following design c...
	1. Design criteria as required by the governing building code, or
	2. 10 percent of the total static weight of the equipment.
	B.  Submit design calculations for equipment supports, anchors, and seismic restrainers signed and sealed by an engineer registered in the State wherein the project is to be built.  Calculations shall account for forces and distribution of forces on s...
	1. Wall-mounted equipment weighing more than 250 pounds or which is within 18-inches above the floor shall be provided with fabricated steel supports.  Pedestals shall be of welded steel.  If the supported equipment is a panel or cabinet or is enclose...
	2. Seismic requirements:  Freestanding and wall-hung equipment shall be anchored in place by methods that satisfy the building code.  Calculations shall be performed and signed and stamped for equipment weighing more that 400 pounds.  Calculations sha...
	3. Wind requirements:  Exterior freestanding equipment shall be anchored in place by methods that satisfy the building code.  Calculations shall be performed and signed and stamped, analyzing lateral and overturning forces and shall include a factor o...
	4. Anchors:  Anchor bolts shall be in accordance with Section 05 50 00 – Metal Fabrications.  CONTRACTOR shall determine the size, type, capacity, location, and other placement requirements of anchorage elements.  Anchoring methods and leveling criter...
	5. Equipment Foundations:  Unless otherwise indicated, mechanical equipment, tanks, control cabinets, enclosures, and related equipment shall be mounted on minimum 3.5-inch high concrete bases.  Unless otherwise indicated on the Drawings, pumps, blowe...
	6. Equipment Grout: Mechanical equipment installed on top of concrete foundations or bases shall be provided with non-shrink concrete or epoxy grout as indicated and as specified in Section 03 60 00 - Grouting. Grout shall be applied between the base ...
	2.3 PIPING CONNECTIONS
	A. Flanges and Pipe Threads:  Flanges on equipment and appurtenances shall conform to ASME B16.1, Class 125, or B16.5, Class 150, unless otherwise indicated.  Pipe threads shall be in accordance with ASME B1.20.1 and Section 40 05 00 – Piping, General.
	B. Flexible Connectors:  Flexible connectors shall be installed in piping connections to engines, blowers, compressors, and other vibrating equipment and in piping systems in accordance with the requirements of Section 40 05 00 – Piping, General.  Fle...
	C. Insulating Connections:  Insulating bushings, unions, couplings, or flanges, as appropriate, shall be used in accordance with the requirements of the specifications.
	2.4 NAMEPLATES
	A. Equipment nameplates of stainless steel shall be engraved or stamped and fastened to the equipment in an accessible location with No. 4 or larger oval head stainless steel screws or drive pins.  Nameplates shall contain the manufacturer's name, mod...
	2.5 TOOLS AND SPARE PARTS
	A. Tools:  The CONTRACTOR shall furnish one complete set of special wrenches and other special tools necessary for the assembly, adjustment, and dismantling of the equipment.  Tools shall be of best quality hardened steel forgings with bright finish. ...
	B. Spare parts shall be furnished as indicated in the individual equipment sections.  Spare parts shall be suitably packaged in a metal box and labeled with equipment numbers by means of stainless steel or solid plastic nametags attached to the box.
	2.6 EQUIPMENT LUBRICANTS
	A. The CONTRACTOR shall provide lubricants for equipment during shipping, storage, and prior to testing, in accordance with the manufacturer’s recommendations. Lubricants that could come in contact with potable water shall be food grade lubricants.  A...
	2.7 SAFETY EQUIPMENT
	A. Where work areas are located within a flammable or toxic gas environment, suitable gas detection, ventilating, and oxygen deficiency equipment shall be provided. Workers shall be equipped with approved breathing apparatus.
	3.1 SERVICES OF MANUFACTURER
	A. Installation Supervision, Inspection, Startup, and Field Adjustment:  An authorized, experienced, and competent service representative of the manufacturer shall visit the Site to perform the following:
	1. Supervision of the installation of the equipment
	2. Inspection, checking, and adjusting the equipment and approving its installation
	3. Startup and field testing for proper operation, efficiency, and capacity
	4. Performing field adjustments during the test period to ensure that the equipment installation and operation comply with requirements
	5. Certify in writing that the equipment and controls have been properly installed, aligned, lubricated, adjusted, and readied for operation.
	3.2 INSTALLATION
	A. General:  Equipment shall be installed in accordance with the manufacturer’s written recommendations.
	B. Alignment:  Equipment shall be field tested to verify proper alignment.
	3.3 PACKAGED EQUIPMENT
	A. When any system is furnished as pre-packaged equipment, the CONTRACTOR shall coordinate space and structural requirements, clearances, utility connections, signals, and outputs with Subcontractors to avoid later change orders.
	B. If the packaged system has any additional features (as safety interlocks, etc.) other than required by the Contract Documents, the CONTRACTOR shall coordinate such features with the ENGINEER and provide material and labor necessary for a complete i...
	3.4 FIELD ASSEMBLY
	A. Studs, cap screws, bolt and nuts used in field assembly shall be coated with Never Seize compound or equal.
	3.5 WELDING
	A. Welds shall be cleaned of weld-slag, splatter, etc. to provide a smooth surface.
	3.6 FIELD TESTS
	A. Where indicated by the individual equipment sections, equipment shall be field tested after installation to demonstrate satisfactory operation without excessive noise, vibration, or overheating of bearings or motor.
	B. The following field testing shall be conducted:
	1. Start equipment, check, and operate the equipment over its entire operating range.  Vibration level shall be within the amplitude limits as indicated or as recommended by the reference applicable standards.
	2. Obtain concurrent readings of motor voltage, amperage, capacity, vibration, and bearing temperatures.
	3. Operate equipment indicated in Section 01 75 00 – Starting and Adjusting.
	C. The ENGINEER shall witness field-testing.  The CONTRACTOR shall notify the ENGINEER of the test schedule 72 hours in advance.
	D. In the event that any equipment fails to meet the test requirements, the equipment shall be modified and retested until it satisfies the requirement.
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