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Article 7 Construction Specifications and Design Details 

Division 1 Roadway and Drainage Construction Specifications  

Sec. 7.1.1 General conditions. 

A. The regulations of this section control the requirements under which subdivision improvements and 
work in public and/or private right-of-way and other specified areas are to be permitted and 
constructed.  

B. Any work proposed to be constructed in the right-of-way shall be reviewed and approved by the 
Office of the County Engineer through the applicable process established in Article 2 of this Code. 

C. Maintenance of Traffic (MOT) plans shall be provided for review and approval prior to work 
commencing in the right-of-way. MOT shall adhere to the FDOT Design Standards and/or Manual on 
Uniform Traffic Control Devices (MUTCD), as applicable. 

D. Any contractor performing work in a public or private right-of-way, or associated easements, shall be 
registered with the County through the Office of the County Engineer. Registration is to minimally 
demonstrate qualifications, certifications and insurance coverage in applicable areas that work is 
being performed. 

E. The requirements herein are intended to be complete only to the extent of protection of the public 
interest. It should be noted that private road subdivision construction must also meet the minimum 
standards contained in the Code in order to provide reasonable assurance to the public that the 
improvements are not sub-standard and do not create an undue burden of maintenance expense on 
the private road subdivision residents. 

F. The requirements included herein are considered only as the minimum standards. All proposed 
construction must be designed with full consideration given to the performance, functionality, 
structural suitability and durability, and regulatory compliance of the particular installation. 

G. Construction details are provided in this Article and illustrate construction requirements of this 
Code.   

H. The construction details provided herein are generally applicable to all construction, however the 
County Engineer may approve or require minor variations or adjustments to fit particular 
circumstances. Additionally, the project engineer may submit revisions to said detail(s) provided the 
detail is clearly shown within a ‘cloud’. 

I. The use of the term "or equal" shall also be interpreted to include the term "approved equivalent".  

J. Unless otherwise specified, construction work shall conform to the technical provisions of the most 
recent version of Sections 100 to 900 of the FDOT Standard Specifications for Road and Bridge 
Construction as well as the most recent version of the FDOT Design Standards.    

Sec. 7.1.2 Applicable documents. 

Publications, codes, and specifications as hereinafter listed and referenced throughout these 
specifications are a part of these specifications to the extent of such reference. Reference is 
intended to refer to the latest revision or publication which has been officially adopted by the issuing 
agency. The term "State Road Department" when used in applicable sections of the FDOT Standard 
Specifications shall be interpreted to mean the Marion County Office of the County Engineer. 
References to payment methods and payment measurements therein are deleted. The latest edition 
of the following publications, unless otherwise specified, shall apply: 

American Association of State Highway and Transportation Officials (AASHTO) 

American Concrete Institute (ACI) 



Land Development Code 
 

2 
4/25/2013 

American Iron and Steel Institute (AISI) 

American Society for Testing and Materials (ASTM) 

Florida Department of Transportation (FDOT) 

Standard Specifications for Road and Bridge Construction  

Design Standards 

Drainage Manual 

Florida Method of Test for Moisture-Density Relations of Soils, Designation: FM 1 T-180 

Manual on Traffic Control and Safe Practices for Street and Highway Construction, 
Maintenance and Utility Operations 

Manual of Uniform Minimum Standards for Design, Construction and Maintenance for Streets 
and Highways (Greenbook) 

Site Impact Handbook 

Institute of Transportation Engineers Trip Generation Rate 

Manual on Uniform Traffic Control Devices (MUTCD) 

Water Management Districts 

Southwest Florida Water Management District permitting documentation   

St. Johns River Water Management District permitting documentation 

Sec. 7.1.3 Construction specifications. 

A. Improvements in the right-of-way, drainage easements, utility easements, subdivisions, and other 
areas being developed shall be provided in accordance with the details provided herein, the 
approved plans, and the listed publications, codes, and specifications, as applicable. Construction of 
public facilities and infrastructure shall not be accepted for the public maintenance unless it 
conforms to the provisions herein. 

B. Changes to the work. No change to the work as shown on the approved plans shall be made without 
notification to and approval by the Office of the County Engineer. 

C. Use of roads during construction. Roads being used by the public at the commencement of 
construction which provide the only ingress and egress shall be maintained in a passable condition. 
Should an alternate route be contemplated, it must be reviewed and approved by the Office of the 
County Engineer. All haul routes for construction purposes shall be reviewed and approved by the 
Office of the County Engineer. Existing county roads damaged during construction which lie between 
the subdivision under construction and the nearest collector/arterial road as designated on the 
approved haul route, shall be subject to maintenance and repair by the developer. 

D. Location of utilities in public rights-of-way shall conform to those locations and burial depths shown 
in the details provided herein or as per this Code unless it can be shown that extenuating 
circumstances make it impossible or impractical to conform. All aerial utilities shall be a minimum 
height of 18 feet above centerline grade of roadway. If extenuating circumstances exist, 
communication and cable T.V. lines shall have 16 foot minimum vertical clearance. Utility companies 
are required to locate facilities within 48 hours of notice in County rights-of-way for design or 
construction purposes at no cost. The outside edge of all poles and above ground equipment shall be 
placed tangent to the right-of-way line or in an easement. As-built/record drawings shall be 
submitted at the completion of all utility work, certified as to horizontal and vertical location within 
the right-of-way. For purposes of this Section the term utility shall include, but not be limited to, 
cable television.  
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(1) Underground utilities placed under existing or proposed pavement shall be sleeved unless 
constructed of ductile iron or C-900 PVC main lines with mechanically restrained joints or as 
authorized by the County Engineer. Utility sleeves shall extend a minimum of eight feet from the 
edge of the pavement toward the right-of-way lines.  

(2) Utility sleeves, and carrier pipes for jack and bore operations, shall be constructed and installed 
in accordance with the details provided herein with the exception that where the nature of a 
particular utility is such that skids or braces are not necessary for a smooth and level installation. 
In this instance, said skids or braces may be eliminated and smaller diameter sleeves may be 
used, such as in the case of cable television, telephone, electric, natural gas, and water service 
lines. 

(3) Jacking and boring of pipe under existing pavement is required. No jetting of pipe is permitted. 
Pavement cuts may be permitted subject to approval of the County Engineer as per the 
applicable sections of these specifications. Jacking and boring shall meet the requirements of 
Section 556 of the FDOT Standard Specifications. 

(4) Cable for television, telephone, and electric may be placed directly into the sleeve and do not 
require a separate conduit. Additional empty sleeves may be installed to allow for future utility 
replacement or expansion by any utility company desiring to do so. 

(5) Any costs associated with the installation of any sleeves shall be borne solely by the utility 
company or permit holder. 

E. Driveways in public or private rights-of-way shall conform to details provided herein, and shall be 
constructed in accordance with the permit issued for construction or the approved plans. It is the 
applicant’s responsibility to maintain the flow line of the swale and/or culvert unless specified 
otherwise on the permit or improvement plan for the subdivision. Driveways shall be constructed so 
as not to cause damage to the public road to which it connects, or interfere with or divert storm 
drainage, or create an unsafe traffic condition. If head walls are to be constructed in lieu of mitered 
end cuts on culvert pipe, they shall not extend vertically above the finish grade of the driveway. 
Headwalls are not permitted on roads with speed limit above 40 MPH. Headwall plans must be 
submitted along with the driveway permit application (or prior to commencement of construction) 
and the permit must be issued prior to commencement of construction. Driveways and associated 
features, including but not limited to culverts, mitered end sections, headwalls, etc., are the 
responsibility of the property owner and shall be maintained in a functional and safe condition. 

F. Clearing and grubbing. 

(1) Clearing and grubbing shall include the removal and proper disposal of, or portions thereof, all 
timber, brush, stumps, roots, grass, weeds and other such obstructions, above and to a depth of 
two feet below the finish grade in road rights-of-way, drainage retention areas, drainage 
rights-of-way, and other specified areas. Stumps shall be removed in their entirety from 
underneath the proposed roadway. This provision shall not apply to drainage retention areas if 
the project engineer designs the drainage system to accommodate the design storm without 
removal of existing trees.  

(2) Disposal shall include the complete removal from rights-of way and other specified areas of the 
debris and unsatisfactory soils resulting from clearing and grubbing. Debris material shall not be 
buried onsite.  Burning of combustible materials shall be permitted subject to approval of all 
governing agencies having jurisdiction. When burning, all materials must be burned to a 
negligible ash and the ash shall be removed from the site. 

G. Earthwork. 

(1) Earthwork including excavation, filling and backfilling, shall conform to the details provided 
herein and the approved plans. 
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(2) Selection and placement of fill and backfill materials shall be in accordance to FDOT Standard 
Specifications Section 120. Satisfactory materials must be used within four feet (horizontally and 
vertically) of the proposed road surface. Fill and backfill shall be placed in lifts of 12 inches, or 
less, when located within four feet of roadways and stabilized access and within one foot of the 
outer pipe wall. Each layer shall be compacted and tested in accordance with the quality control 
provisions in the specifications. Flowable fill may be used in accordance with FDOT Standard 
Specifications.  

(3) Unsatisfactory soils. For roadways, unsatisfactory soils are defined as Types P, H, or M in Section 
505 of the FDOT Design Standards and shall be addressed accordingly. For DRAs and the 
drainage system the handling of subsurface soils are to be addressed in accordance with the 
approved plans. Other means of stabilization utilizing surcharge, chemical or synthetic fabrics 
may be proposed by the project engineer subject to approval of the Office of the County 
Engineer. For roadways, all rocks greater than six inches in diameter shall be removed to a depth 
of six inches below the bottom of the stabilized subgrade.    

H. Roads. 

(1) Material. 

(a) Material of stabilizing subgrade or roadway shall be Type B, conforming to Sections 911, 912 
(FDOT 2000 Standard Specifications), 913, 913A and/or 914 of the FDOT Standard 
Specifications, as applicable. 

(b) Material for base course shall be as specified. Material shall conform to Sections 911 - 914 of 
the FDOT Standard Specifications.   

(c) Bituminous materials shall conform to FDOT Standard Specifications. 

(d) Sand for prime coat material shall conform to FDOT Standard Specifications and shall be 
clean dry sand, free of sticks, trash, roots, and other organic materials. Sand shall have a 
plastic index less than four and shall be free of silt and rock particles or clay balls larger than 
one fourth inch in size.  

(e) Asphaltic concrete material for surface course shall conform to applicable sections of the 
FDOT Standard Specifications. 

(2) Construction. 

(a) Subgrade construction shall be compacted to a thickness of not less than 12 inches. 

(b) Limerock base course shall conform to the FDOT Standard Specifications and shall be a 
thickness of not less than eight inches. 

(c) Prime and tack coats shall conform to the FDOT Standard Specifications. All finished limerock 
base courses shall be primed and sanded in conformance to FDOT Standard Specifications 
immediately following the application of prime materials. 

(d) Asphaltic concrete surface course shall conform to provisions of the FDOT Standard 
Specifications which apply to asphaltic concrete. Compacted thickness of surface course shall 
not be less than one and one-quarter inches for residential roads and one and one-half 
inches for collector and arterial roads. Greater thickness may be required if high traffic 
volume is anticipated. 

I. Road shoulders. 

(1) Stabilized shoulder construction is required adjacent to all paved and stabilized roadways.  

(2) Materials for stabilizing shoulder shall be Type B conforming to the FDOT Standard 
Specifications. 
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(3) Where stabilized shoulders are to be constructed the surface shall be brought to the required 
grade as depicted in the plan, profile and cross sections. Stabilizing shall be Type B stabilization 
conforming to the FDOT Standard Specifications. Stabilizing material shall be placed and mixed in 
one layer and compacted to a thickness of not less than six inches. 

J. Drainage facilities. 

(1) Pipe size and materials. 

(a) Drainage pipes shall be a minimum of (a) 15 inches for residential and commercial driveways 
and (b) 18 inches in diameter for all other stormwater systems within a right-of-way or 
easement associated with the right-of-way. 

(b) The use of reinforced concrete pipe shall conform to FDOT Standard Specifications. Other 
pipe material may be allowed if on the FDOT Qualified Products List (QPL), and with the 
approval of the County Engineer. For projects that are to be maintained by the County, 
justification for use of material other than reinforced concrete pipe shall include, but not be 
limited to data and values of water levels, soil conditions, resistivity, pH, chlorides and 
sulfates. For County projects, a value engineering proposal shall be provided with the 
justifications for the use of other than reinforced concrete pipe. 

(c) Headwalls and tailwalls for culverts and storm drain shall be manufactured steel end 
sections or rip rap or concrete structures in accordance with index numbers 250 through 268 
of the FDOT Road Design Standards Manual. Culverts with mitered or flared end sections 
may be used if designed in accordance with Index numbers 270 through 273 of the FDOT 
Road Design Standards Manual. Concrete mitered end sections are required for culverts, 
cross drains and side drains when within a County right-of-way with posted speeds of 40 
mph or greater. Construction shall conform to FDOT Standard Specifications. 

(d) Manholes, inlets and junction boxes shall be of pre-cast reinforced concrete, cast-in-place 
reinforced concrete or of brick masonry conforming to FDOT Standard Specifications as 
applicable. 

1. Manholes shall be located at the end of each run; at all changes in grade, size or 
direction; and at distances no greater than that indicated in the FDOT Drainage Manual. 

2. Brick for masonry construction shall be concrete brick or masonry units conforming to 
ASTM Specification C55 Grade S-II or Sections 425 and 949 of FDOT Standard 
Specifications. 

3. Mortar for masonry construction shall conform to Section 425 of FDOT Standard 
Specifications. 

4. Concrete for cast-in-place and pre-cast structures shall conform to the requirements of 
Section 425 of the FDOT Standard Specifications. 

5. Reinforcing the cast-in-place or pre-cast concrete structures shall be grade 40 
conforming to Section 415 of the FDOT Standard Specifications. 

6. Pre-cast structures shall be subject to approval of design materials and fabrication 
details submitted prior to installation. 

7. Frames, grates and covers shall be of cast iron for installation where flush with the 
adjacent grade and subject to vehicular loads. Cast iron covers for manholes shall be 
designed for traffic bearing and shall weigh not less than 130 pounds. Covers shall have 
raised integral cast letters indicating "Sanitary", "Storm", "Electric", "Telephone", or 
similar lettering explaining the use and purpose of structure. Cast iron grates for inlets 
shall be designed for traffic bearing and shall have sufficient open area to pass the 
calculated maximum stormwater surface flow. No opening shall be greater than one inch 
in least dimension with lesser openings used where pedestrian safety is a consideration. 
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Steel grates for inlets may be used in certain cases where approved by the Office of the 
County Engineer. 

8. Copies of the shop drawings, approved by the Engineer of Record, shall be submitted to 
the Office of the County Engineer for all County projects and publicly dedicated 
improvements. Any changes from the approved design shall be clearly indicated on the 
shop drawings and shown within a ‘cloud’. 

(2) Construction shall conform to Section 430 of the FDOT Standard Specifications. Pipe shall be laid 
to invert elevation indicated on the approved plans. Joints shall be made according to the 
manufacturer's printed instructions. Damage to protective bituminous coatings shall be 
repaired. Minimum burial depth of all utilities shall comply with the details provided herein. All 
drainage pipes shall have no less than one foot of cover with the exception of when a saddle is 
used per the detail provided herein. 

(3) Retention/detention areas. The in situ material below and within retention/detention areas shall 
not be excavated beyond the limits of the grades and elevations as indicated on the plans 
without the approval of the Office of the County Engineer. 

K. Grading. 

(1) Grading for construction of roads, utilities and drainage facilities shall conform to the 
requirements herein, as well as Section 120 of the FDOT Standard Specifications.  

(2) Rough grading prior to construction shall bring the entire project area to the approximate finish 
grade or interim grade as specified on the approved plan. The subgrade shall be properly drained 
to insure stability prior to proceeding with construction. 

(3) Finish grading. Earth surfaces for the project area, including but not limited to road 
rights-of-way, drainage swales and retention areas, shall be brought to the elevations shown on 
the approved plans with a smooth surface ready for grassing or other designated vegetative 
cover. Areas around culverts, headwalls and tailwalls shall be graded to a neat and finished 
appearance. After completion of the installation of underground facilities, the surface shall be 
brought to the elevations shown on the approved plans. When utilities are installed in areas 
where no surface construction is proposed, the surface shall be restored to its original or better 
condition. 

L. Fencing. 

(1) Fencing shall conform to the requirements herein and shall be Type B fencing per Section 550 of 
the FDOT Standard Specifications. The use of other fencing type must be approved by the 
County Engineer.  

(2) Fences shall be constructed six inches inside the property line of drainage retention areas and 
other dedicated public areas, unless otherwise specified on the approved plans.  

(3) Fence posts shall be set in concrete to the dimensions shown in the details provided herein. Each 
post shall be capped.  

(4) Gates shall be constructed where shown on the plan, shall be double hung, and shall produce a 
clear 20 foot wide opening. 

M. Traffic signs.  

(1) This section includes street name signs, traffic regulatory signs, directional signs, warning signs, 
delineators, temporary signs, barricades and warning devices. 

(2) Traffic regulatory and warning signs shall conform to the requirements for conventional roads in 
the MUTCD. 
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(3) Temporary signs, barricades, and warning devices advising the public of hazardous conditions or 
construction in progress shall conform to the requirement of the MUTCD. Appropriate signs, 
barricades and/or warning devices are required for all hazardous construction including all utility 
installations, and must be on site before commencement of construction. 

(4) Materials. 

(a) Street name signs shall be produced from blanks of aluminum alloy 6061-T6 conforming to 
ASTM Specifications B209 treated with Alodine 1200, Iridite 14.2, or Bonderite 721 prior to 
application of sheeting. Blanks shall be 0.080 inches thick and nine inches high by either 24, 
30, or 36 inches in width as required to accommodate the sign message. Corners shall be 
rounded. For public or county maintained roads, letters or legend shall be six inches high, 
white high intensity reflective sheeting, on a green transparent film background with white 
1/2 inch thick high intensity reflective border. For private or non-county maintained roads, 
letters or legend shall be six inch high, green high intensity reflective sheeting, on a white 
transparent film background with green 1/2 inch thick high intensity reflective border. 

(b) Posts for traffic signs shall be 2” square posts weighing not less than four pounds per lineal 
foot. Post shall be perforated on the mounting flange with 5/16 inch holes spaced at one 
inch centers beginning at one end of the post and providing no less than 60 holes. Mounting 
height shall not be less than seven feet to bottom of the sign face, or in accordance with the 
details herein. 

(c) Delineators are required on each end of cross drain culverts (except those with flush inlets). 
They shall be Type 2, four inches x eight inches, amber reflectors mounted on both sides of 
the post and conform to the FDOT Standard Specifications. Posts shall be a minimum of six 
feet long galvanized "U" channel weighing not less than two pounds per lineal foot. Post 
shall be perforated on the mounting flange with 5/16 inch holes spaced at one inch centers 
beginning at one end of the post and providing no less than 48 holes. Reflective faces shall 
face traffic and top of delineator shall be no less than four feet, and not more than five feet 
above finished grade. Post shall be buried to a depth no less than 18 inches below grade. 

(d) Fasteners. Bolts and nuts for securing sign faces to posts shall be Class "A" conforming to 
ASTM Specification A307. Bolts, nuts and flat washers shall be galvanized conforming to 
ASTM Specification A123 or cadmium. 

(5) Installation. 

(a) Sign posts shall be set to the minimum depth indicated and checked for vertical alignment. 
Post shall plumb and not be off vertical by more than five degrees. 

(b) Fasteners shall be securely installed using specified hardware. Galvanized or cadmium plated 
flat washers shall be used behind each nut and bolt head. 

(c) Speed limit signs shall not be erected until the Board has established the legal speed limit, 
based on the project engineer's speed study and recommendation as required in Article 6 of 
this Code. 

(d) Temporary signs, barricades and warning devices shall be installed and used in accordance 
with the requirements of the MUTCD and FDOT Design Standards. 

(6) Private road subdivisions may substitute more aesthetically pleasing sign materials upon 
approval of the County Engineer. 

N. Pavement markings. 

(1) This section includes reflective paint and thermoplastic pavement markings for traffic control. 

(2) Materials. 

(a) Traffic paint for pavement markings shall conform to subsections 971-12.2 and 971.12.3 of 
the FDOT Standard Specifications. 
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(b) Glass spheres for reflective traffic paint shall be a Type I and Type 4 double drop application 
and conform to subsections 971-13.1 and 971-13.2 and 971-13.8 of the FDOT Standard 
Specifications. Six pounds per gallon of Type 1 glass spheres and eight pounds per gallon of 
Type 4 glass spheres shall be applied during the paint applications. 

(c) Thermoplastic striping conforming to Section 711 of FDOT Standard Specifications is 
required within the County right-of-way, unless otherwise excepted.   

(3) Installation. 

(a) The work shall conform to Sections 710-3.1 through 710-6.5 inclusive and Section 710-6.8 
through 710-6.10 inclusive of the FDOT Standard Specifications. The rate of application shall 
be 40 gallons per mile for six inch wide painted stripes and three linear feet per pound for 
thermoplastic applications. Six inch wide stripes shall be used in all instances except for stop 
bars which shall be 24 inches wide. 

(b) Surface Condition. The pavement surface shall be sufficiently cured prior to the installation 
of the permanent pavement markings, and these markings shall only be applied after 30 
calendar days following the final pavement rolling. 

(c) Markings to be removed from final pavement surface shall be removed by an acceptable 
method as approved by the Office of the County Engineer. Over-painting on final pavement 
surfaces shall not be permitted to obliterate existing markings. 

O. Grassing. 

(1) This section includes sodding and seeding with associated work such as mulching, fertilizing and 
watering and shall conform to the requirements herein, as well as Sections 570 and 575 of FDOT 
Standard Specifications,2007 version unless modified hereafter in this section. 

(2) Materials. 

(a) Sod shall be established, well-rooted common Bermuda grass, St. Augustine grass, Centipede 
grass, Pensacola Bahia grass or Argentine Bahia grass except that where sod replaces or is 
adjacent to established private lawns, similar grass material to that existing shall be used. 
Sod shall be alive, fresh and uninjured at the time of planting. 

(b) Mulch material shall be dry straw of hay or oats, rye, Bermuda or Bahia grass free of weeds 
and undesirable grasses. 

(c) Seed shall consist of the following mixture per acre: 80 pounds of Argentine Bahia grass, 20 
pounds of Roadside Bermuda and 30 pounds of Rye grass or Brown Top Millet (depending on 
season). Seed shall be verified for a minimum germination rate of 85 percent. 

(d) Fertilizer shall conform to Article 6.  

(e) Hydro-seeding may be substituted for other methods of grassing except where sodding is 
specifically required in these specifications. Hydro-seeding shall comply with Section 570 of 
the FDOT Standard Specifications. 

(3) Workmanship. 

(a) Either seeding and mulching or sodding may be used except where sodding is specifically 
required. Work shall not begin until grading is approved. Lack of rain after planting shall not 
excuse the results of seeding or sodding as required in other sections. Sodding is required 
one course deep along the edge of pavement (minimum 16 inches as measured from the 
edge of pavement toward the ditch swale) and also at the ends of all cross drains and any 
other area where erosion is anticipated to be a problem. All grassing shall be well 
established, with minimum coverage of 70 percent by the end of the developer's 
maintenance period or final acceptance, as applicable, and any required grassing areas 
which are not well established or showing erosion shall be sodded by the developer or 
contractor prior to acceptance by the County. 
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(b) Sodding shall be solid with edges staggered where possible. Each section shall be placed in 
firm contact with the soil. 

(c) Seed and fertilizer may be spread by mechanical spreaders which are independently 
operated as a part of the cultipacker or grain drill. Mulch is required and shall be applied at 
the rate of four tons per acre and shall be cut into the soil with a rotovator or other 
approved device. A cultipacker or a traffic roller shall be used for rolling the seeded and 
mulched areas. No less than 80 pounds of Bahia grass seed and no less than 20 pounds of 
Bermuda grass seed per acre shall be scattered uniformly over the grassing area. During the 
months of March through July, an additional 30 pounds per acre of millet grass seed shall be 
applied in addition to the Bahia grass and Bermuda grass seed. During the months of 
October through February an additional 30 pounds of rye grass seed shall be applied in 
addition to the Bahia grass and Bermuda grass seed. Fertilizer application shall be in 
conformance with Article 6. 

P. Concrete . 

(1) This section includes requirements for cast-in-place and pre-cast concrete construction. 

(2) For testing purposes concrete shall be designed by the working stress method. The ultimate 
design strength method may also be employed when consistent with industry standard.  

(a) Proportioning of ingredients shall be in accordance with accepted mix design. 

(b) Reinforcing steel conforming to ASTM A615 with a yield strength no less than grade 40 shall 
be used unless otherwise specified in the plans. 

(c) Welded wire fabric shall conform to ASTM A185. 

(d) Premolded expansion joint filler shall conform to ASTM D1751 or D1752. 

(e) Joint sealer shall conform to ASTM Specification D1190. 

(f) Liquid curing compound shall conform to AASHTO Specification M148-60 Type 2. 

(g) Curing paper shall conform to AASHTO Specification M139. 

(3) Construction. 

(a) Concrete sidewalk shall conform to the requirements herein as well as the FDOT Standard 
Specification Section 522. Concrete shall be cured using any method contained in 520-8 of 
the FDOT Standard Specifications. 

(b) Concrete curb and gutter, curb elements, and traffic separators shall conform the details 
herein and the provisions of Section 520 of the FDOT Standard Specifications. 

(c) Concrete driveway aprons constructed in public rights-of-way shall conform to the 
requirements herein as well as the provisions of Section 350 of the FDOT Standard 
Specifications. Concrete driveways shall be constructed using 3,000 psi concrete and shall be 
at least six inches thick, and shall have six inch x six inch ten gauge welded wire fabric 
reinforcement. Fiber concrete may also be used but it also must be reinforced with welded 
wire fabric. Commercial driveways shall include a minimum of 12 inches stabilized subgrade. 

Q. Quality control. 

(1) This section includes requirements for testing and inspection. Testing Services shall be 
performed by an acceptable independent laboratory and inspection services shall be performed 
and/or overseen by the Project Engineer. Copies of all tests shall be submitted by the testing 
laboratory to the Office of the County Engineer and the Engineer of Record within three working 
days after tests are performed. All reports submitted shall be typed and legible. 
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(2) Testing services. 

(a) Testing shall include workmanship, in-situ materials and material mixtures for compliance 
with the specified requirements. The Office of the County Engineer shall be notified a 
minimum of 48 hours prior to density tests and other specified tests. 

(b) Laboratory maximum density of soils or soil mixtures at optimum moisture shall be 
determined by ASTM D1557 for road subgrade, base course, pipe trenches and other 
applications except embankment fill materials for which maximum density shall be 
determined by ASTM D698. 

(c) Field density of limerock base course, stabilized subgrade, stabilized roadway, and soils or 
soil mixtures in fill or backfill shall be determined by Nuclear Method in accordance with 
ASTM D2922-81 or D3017-78. 

(d) Bearing value for soils and soil mixture shall be determined by the methods required for 
determining Limerock Bearing Ratio (LBR) according to FDOT Bulletin 22. 

(e) Concrete shall be sampled and tested in accordance with ASTM C172, C31 and C39. 

(f) Stability of asphaltic concrete shall be in accordance with FDOT Standard Specification 330.  

(g) Other tests may be required as indicated in the approved plans and associated 
documentation.  

(3) Testing requirements. 

(a) Stabilized subgrade shall be tested for LBR and field density. The minimum acceptable LBR 
shall be 40, and a minimum of two samples per mile of roadway shall be tested. In no event, 
shall there be less than one LBR test per project. Additional tests for LBR shall be taken if, in 
the opinion of the County Engineer, a change in the soil mixture is evident. The density of 
stabilized subgrade shall not be less than 98 percent of the maximum density as determined 
by FM 1 T-180. Field density tests shall be at intervals not to exceed 500 feet, but no less 
than one test shall be taken for each section of road between intersections or between an 
intersection and the termination of a road. The completed stabilized subgrade shall be 
shaped to conform to the finished lines, grades and cross sections indicated on the approved 
plans. The subgrade shall be checked by use of elevation stakes. The stabilized subgrade 
shall conform to the depths and widths specified on the approved plans. However, in no case 
shall the variance be greater than 1/2 inch for depth and two inches for width as measured 
from the centerline. The stabilized subgrade shall be located within the right-of-way in 
accordance with the approved plans. 

(b) Limerock base course shall be tested for LBR, carbonates of calcium and magnesium, liquid 
limit, plasticity, density and the width and depth specified. The minimum acceptable LBR 
shall be 100. A minimum of two samples per mile of roadway shall be tested. In no event 
shall there be less than one LBR test per project. Carbonates, liquid limits and plasticity shall 
conform to the requirements of Section 911 of the FDOT Standard Specifications. Density 
shall not be less than 98 percent of maximum density as determined by FM 1 T-180. Field 
density tests shall be at intervals not to exceed 500 feet, but no less than one test shall be 
taken for each section of road between intersections or between an intersection and the 
termination of a road. The finished surface of the base course shall be checked with a 
template cut to the required crown and with a 15 foot straight edge laid parallel to the 
center line of the road. All irregularities greater than 1/4 inch shall be corrected by scarifying 
and removing or adding rock as required, after which the entire area shall be re-compacted 
as specified. The base course shall conform to the depths and widths specified on the 
approved plans. However, in no case shall the variance be greater than 1/2 inch for depth 
and two inches for width as measured from the centerline.  
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(c) Asphaltic concrete surface course shall have extraction and specific gravity tests taken on 
the material placed each day. Design mix must be submitted to and approved by the Office 
of the County Engineer prior to the manufacture of the asphaltic concrete. The finished 
surface shall conform to Section 330-12 of the FDOT Standard Specifications. The surface 
course shall conform to the depths and widths specified on the approved plans. Density of 
asphaltic concrete surface course shall be 92 percent of approved project mix laboratory 
density.  

(d) Stabilized roadway shall be tested as required for stabilized subgrade. 

(e) Stabilized shoulder shall be tested as required for stabilized subgrade. Field density shall be 
taken at intervals not to exceed one-quarter mile on each side of the road. Density of 
stabilized shoulder shall not be less than 95 percent of maximum density as determined by 
FM 1 T-180. 

(f) Pipe trenches within the limits of proposed pavement, stabilized roadway and stabilized 
shoulders, where such construction can be reasonably anticipated, shall be backfilled in 
accordance with Section 125-8, FDOT Standard Specifications and details herein. Tests on 
each layer of backfill shall be taken in intervals not to exceed 400 lineal feet of trench. 

(4) Inspection services.  

(a) Inspection services shall include field examination for compliance with all requirements of 
these specifications. 

(b) Dimensional inspection. All construction shall be inspected before concealment to 
determine compliance with all depth, width, height, thickness and other dimensional 
provisions of these specifications. 

(c) Materials inspection. All materials used in construction which are not controlled by the 
testing requirements of this section shall be inspected for compliance with the provisions of 
other sections of these specifications. Manufacturer's certificates of compliance with the 
requirements of these specifications shall be furnished when requested. 

(d) Certification of Satisfactory Completion shall include certification as to both testing and 
inspection as to being in substantial compliance with the approved plans and associated 
documents. The project engineer is responsible for testing only to the extent of the receipt 
and review of all required satisfactory test results from the independent testing laboratory 
prior to the issuance of his certificate. 

Division 2 Utility Construction Specifications 

Sec. 7.2.1 Purpose and intent  

This division sets forth the specifications for the construction of pipes and appurtenances for the 
utility system. 

Sec. 7.2.2 Minimum requirements 

A. Grades, survey lines and monuments:  

(1) All work shall be constructed in accordance with the lines and grades shown on the plans. The full 
responsibility for keeping alignment and grade shall rest upon the contractor. 

(2) The contractor shall furnish and maintain stakes and other such materials, and give such 
assistance, for setting reference marks to the satisfaction of MCUD and the engineer. The 
contractor shall check such reference marks by such means as he may deem necessary and shall 
call MCUD’s attention to any inaccuracies.  

(3) The contractor shall, at his own expense, establish all working or construction lines and grades as 
required from the reference marks, and shall be solely responsible for the accuracy thereof. 
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(4) Property corners and survey monuments shall be preserved using care not to disturb or destroy 
them. If a property corner or survey monument is disturbed or destroyed during construction, 
whether by accident, careless work, or required to be disturbed or destroyed by the construction 
work, said property corner or survey monument shall be restored by a Florida licensed Surveyor. 
Contractor shall be responsible for all associated costs.  

(5) The contractor shall provide line and grade stakes at a 100 feet maximum spacing and at all line 
or grade change locations.  

(6) Contractor shall provide temporary bench marks at maximum 1,000 foot intervals in compliance 
with state statutes.  

(7) The contractor shall constantly check line and grade of the pipe by laser beam method. In the 
event line and grade do not meet specified limits described hereinafter, the work shall be 
immediately stopped, MCUD notified, and the cause remedied before proceeding with the work  

B. Utility coordination 

(1) All information received by the engineer and contractor through the review of MCUD record 
drawings and project files shall not be relied upon by contractor without field verification. The 
contractor is responsible for subsurface verification of all existing utilities prior to construction. 

(2) The contractor shall contact Sunshine State One Call of Florida, Inc., in accordance with required 
timeframes, prior to commencement of work, to locate existing underground utilities.  

(3) The contractor shall utilize due care at all times when performing excavations.  

(4) The contractor shall comply with all trench safety requirements as outlined in the FAC, and OSHA 
standards. 

(5) The contractor shall take all reasonable precautions against damage to existing utilities.  
However, in the event of damage to an existing utility, the contractor shall immediately notify the 
responsible official of the organization operating the interrupted utility. The contractor shall lend 
all possible assistance in restoring services and shall assume all cost, charges, and/or claims 
connected with the interruption and repair of such services, as determined by Florida Statutes.  

(6) If the contractor damages existing facilities belonging to MCUD, MCUD may elect to expedite the 
repairs to its facilities with MCUD forces.  The contractor shall reimburse MCUD for all repair 
costs should the contractor not act in a timely manner or is found to be negligible.  

C. The contractor shall not operate MCUD valves without prior MCUD authorization.  

D. Deviations occasioned by structures or utilities 

(1) Wherever obstructions are encountered during the progress of the work and interfere to such an 
extent that an alteration in the plans is required, MCUD shall have the authority to order a 
deviation from the line and grade or arrange with the owners of the structures for the removal, 
relocation, or reconstruction of the obstructions. 

(2) Where other existing utilities are an impediment to the vertical or horizontal alignment of a 
proposed main, MCUD shall have the authority to order a change in grade or alignment of the 
proposed main. MCUD shall have the authority to direct the contractor to coordinate with all 
utilities and other users of the right-of-way to facilitate appropriate conflict resolutions. 

E. Subsurface exploration and test pits 

(1) The contractor shall examine the site and undertake subsurface investigations including soil 
borings before commencing the work. MCUD will not be responsible for presumed or existing soil 
conditions in the work area. 

(2) Test pits: 

(a) Test pits for the purpose of locating underground pipeline, utilities, or structures in advance 
of the construction shall be excavated and backfilled by the contractor 
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(b) Test pits shall be backfilled immediately after their purpose has been satisfied and maintained 
in a manner satisfactory to MCUD. 

(c) The costs for such test pits shall be borne by the contractor.  

(d) Test pit locations are to be included in construction contracts and the location shall be 
determined by MCUD at the pre-design meeting. Test pits shall be included in the bid form. 

F. Maintenance of traffic and closing of streets: Refer to Section 7.1.2.G 

G. Protection of public and property: Refer to Section 7.1.2.G   

H. Protection of utility structures 

(1) Temporary support, adequate protection and maintenance of all underground and surface utility 
structures including drains, sewers, manholes, hydrants, valves, valve covers, power poles and 
miscellaneous other utility structures encountered in the progress of the work shall be furnished 
by the contractor at his expense.   

(2) Any such structures that may have been disturbed shall be restored upon completion of the work.   

(3) MCUD’s valves, hydrants, manholes, and other appurtenances shall be made accessible to 
MCUD’s personnel during all phases of construction. 

I. Open excavation: Refer to Section 7.1.2.H 

J. Protection of trees and sod: Refer to Section 7.1.2.P  

K. Restoration of fences 

(1) Any fence, or part thereof, that is damaged or removed during the course of the work shall be 
repaired or replaced by the contractor and shall be left in as good a condition as before the 
starting of the work. Areas affected by fence removal shall be secured daily.  

(2) The manner in which the fence is repaired or replaced and the materials used shall be subject to 
the approval of MCUD.  

L. Protection against siltation and bank erosion: Refer to Section 7.1.2.G 

M. Access to public services: Refer to Section 7.1.2.G 

N. Public nuisance: Refer to Section 7.1.2.G  

O. Construction in easements and rights-of-way: Refer to Section 7.1 

P. Miscellaneous requirements. 

(1) All work which might be damaged or rendered inferior by inclement weather shall be suspended 
during such weather. The work shall be covered and protected so that it is not damaged by the 
weather.  

(2) All chemicals used for construction or furnished for operation, must show approval from the EPA.  
Use of such chemicals and disposal of residues shall be in strict conformance with label 
instructions and materials safety data sheets supplied by the manufacturer.  

(3) The contractor shall not impede or interfere with the work of other contractors on the project 
and shall cooperate with the other contractors to ensure project progress.  

(4) Any existing MCUD owned equipment or material which is removed or replaced as a result of 
construction that is determined by MCUD as salvage in the construction documents shall be 
delivered to an MCUD approved location. 

Sec. 7.2.3 Confined spaces  

 All confined space entries shall comply with all applicable FAC and OSHA requirements. 
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Sec. 7.2.4 Site work 

A. General 

All site work shall conform to the approved plan for which a permit is issued.   

B. Excavation 

(1) General 

(a) All excavation, backfill, fill, and grading associated with utility trench and structural 
construction shall be performed by the contractor concurrently with the work specified in the 
project specifications.  

(b) The contractor shall furnish all labor, materials, equipment, and incidentals necessary to 
perform all excavation, backfill, compaction, grading, shoring, and slope protection required 
to complete the work shown on the drawings and specified herein.  

(c) The work shall include, but not necessarily be limited to: lift stations, manholes, vaults, 
conduit, pipe, roadways and paving; all backfilling, fill, and required borrow; grading; disposal 
of surplus and unsuitable materials; and all related work such as sheeting, bracing, and water 
handling. 

(d) Unauthorized excavation, as well as remedial work directed by MCUD, shall be at the 
contractor's expense.  

(e) When excavation has reached required sub grade elevations, a geotechnical/soils engineer 
shall make an inspection of conditions, if requested by MCUD. If the sub grade is unsuitable, 
contractor shall carry excavation deeper and replace excavated material with select common 
fill or bedding rock, as directed by MCUD. 

(f) If the contractor excavates below grade through error, for his own convenience, or through 
failure to properly dewater the excavation or disturbs the sub grade before dewatering is 
sufficiently complete, the contractor may be directed by MCUD to excavate below grade and 
refill the excavation using select common fill or bedding rock. 

(g) Slope sides of excavations shall comply with local codes, ordinances, and OSHA requirements. 
Contractor shall shore and brace where sloping is not possible due to space restrictions or 
stability of the material excavated in accordance with 29 CFR 1926.650. Sides and slopes shall 
be maintained in a safe condition until completion of backfilling. 

(h) Contractor shall stockpile satisfactory excavated materials at a location approved by MCUD 
until required for backfill or fill. When needed in the work, material shall be located and 
graded at the direction of a geotechnical/soils engineer. 

(i) Stockpiles shall be placed and graded for proper drainage. All soil materials shall be located 
away from the edge of excavations. All surplus and/or unsuitable excavated material shall be 
legally disposed of by the contractor daily. Any permits required for the hauling and disposing 
of this material shall be obtained by the contractor prior to commencing hauling operations. 

(2) Excavation for structures.  

(a) All such excavations shall conform to the elevations and dimensions shown on drawing within 
a tolerance of plus or minus 0.10 foot and extending a sufficient distance, as shown on the 
drawings, from footings and foundations to permit placing and removing form work, 
installation of services, and other construction or inspection. 

(b) In excavating for footings and foundations, care shall be exercised not to disturb the bottom 
of the excavation. Bottoms shall be trimmed to required lines and grades to leave a solid base 
to receive concrete. 
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(3) Trench excavation.  

(a) Excavation for all trenches required for the installation of utility pipes shall be made to the 
depths or elevations indicated on the drawings and in such manner and to such widths as will 
give suitable room for laying the pipe within the trenches, for bracing and supporting, and for 
pumping and drainage facilities. 

(b) The bottom of the excavations shall be firm and dry and in all respects acceptable to MCUD. 

(c) Excavation shall not exceed normal trench width as specified in the standard drawings and as 
per FDOT Standard Specifications for Road and Bridge Construction.  

(d) Where pipes are to be laid in bedding rock, select common fill or encased in concrete, the 
trench may be excavated by machinery to or just below the designated subgrade provided 
that the material remaining in the bottom of the trench is no more than slightly disturbed. 

(e) Where the pipes are to be laid directly on the trench bottom, the lower part of the trenches 
shall not be excavated to grade by machinery. The last of the material being excavated shall 
be done manually in such a manner that will give a shaped bottom, true to grade, so that pipe 
can be evenly supported on undisturbed material, as specified in the Standard Details. Bell 
holes shall be made as required.  

C. Sheeting and bracing in excavations 

All sheeting and bracing shall comply with OSHA regulations in accordance with 29 CFR 1926.650. 

D. Dewatering, drainage, and flotation 

(1) The dewatering operation shall comply with the requirements of the permitting regulatory 
agencies.  

(2) The contractor shall excavate, construct, and place all pipelines, concrete work, fill, and bedding 
rock in-the-dry. The contractor shall not make the final 24 inches of excavation until the water 
level is a minimum of one foot below proposed bottom of excavation.  

(3) Discharge water shall be clear, with no visible soil particles.  

(4) Discharge from dewatering shall be disposed of in such a manner that it will not interfere with the 
normal drainage of the area in which the work is being performed, create a public nuisance, or 
form ponding.  

(5) The operations shall not cause injury to any portion of the work completed, or in progress, or to 
the surface of streets, or to private property. 

(6) If private property is involved, advance written permission shall be obtained by the contractor 
from the property owner. 

(7) The contractor shall provide and maintain proper equipment and facilities to remove and 
properly dispose of all water entering excavations. Such excavations shall be kept dry to obtain a 
satisfactory undisturbed subgrade foundation condition until completion and acceptance of 
construction. 

(8) Dewatering shall be conducted in such a manner as to preserve the natural undisturbed bearing 
capacity of the subgrade soils at proposed bottom of excavation. 

(9) Wellpoint’s shall be surrounded by suitable filter sand and negligible fines shall be removed by 
pumping. 

(10) The contractor shall furnish all materials and equipment and perform all work required to install 
and maintain the drainage systems for handling groundwater and surface water encountered 
during construction of structures, pipelines and compacted fills. 

(11) Water levels shall be measured in observation wells located as directed by MCUD during 
backfilling and construction. Continuous pumping will be required as long as water levels are 
required to be below natural levels. 
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E. Bedding and fill 

(1) General 

(a) Material placed in fill areas under and around structures and pipelines shall be deposited 
within the lines and to the grades shown on the drawings or as directed by MCUD, making 
due allowance for settlement of the material. 

(b) Fill shall be placed only on properly prepared surfaces which have been inspected and 
approved by MCUD. If sufficient select common or common fill material is not available from 
excavation on site, the contractor shall provide fill as may be required. 

(c) Fill shall be brought up in substantially level layers or lifts starting in the deepest portion of 
the fill. All lifts shall be a maximum of 12 inches in depth. 

(d) The entire surface of the work shall be maintained free from ruts and in such condition that 
construction equipment can readily travel over any section. 

(e) Prior to filling, the ground surface shall be prepared by removing vegetation, debris, 
unsatisfactory soil materials, obstructions and deleterious materials. Contractor shall plow 
strip or break up sloped surfaces steeper than one vertical to four horizontal so that fill 
material will bond with the existing surface.  

(f) Fill material shall not be placed on surfaces that are wet, muddy, frozen, or contain frost or 
ice. 

(2)  Materials 

(a) Materials for backfilling shall be as specified in FDOT Utility Accommodation Manual (UAM) . 

(b) Samples of the materials used as bedding and fill, whether excavated or borrow material, 
shall be made available for testing by MCUD upon request. 

(c) Fill that is unsuitable by FDOT UAM standards shall be removed and replaced with suitable 
material at the direction of MCUD at no additional cost beyond that contained in the 
construction contract. 

(3) Bedding and fill for structures.  

(a) Bedding rock shall be used for bedding under all structures as indicated on the standard 
details. The contractor shall take all precautions necessary to maintain the bedding in a 
compacted state and to prevent washing, erosion or loosening of this bed. 

(b) Fill shall be used as backfill against the exterior walls of the structures. 

(c) Fill shall be compacted sufficiently in accordance with Section 7.5.4.H of these specifications. 
If compaction is by rolling, tamping, vibratory, or ramming, material shall be wet down as 
required. 

(d) Backfilling shall be carried up evenly on all walls of an individual structure. No fill shall be 
allowed against walls until the walls and their supporting slabs, if applicable, have attained 
sufficient strength. 

(e) Where pipes pass through building walls, the contractor shall take precautions to consolidate 
the fill up to an elevation of at least one foot above the bottom of the pipes. Fill in such areas 
shall be placed for a distance of not less than 3 feet either side of the edge of the pipe in level 
layers not exceeding 8 inches in depth. 

(f) The surface of filled areas shall be graded to smooth true lines, strictly conforming to grades 
indicated on the drawings. No soft spots or uncompacted areas will be allowed in the work. 

(g) Temporary bracing shall be provided as required during construction of all structures to 
protect partially completed structures against all construction loads, hydraulic pressure and 
earth pressure. The bracing shall be capable of resisting all loads applied to the walls as a 
result of backfilling. 
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(4) Bedding and fill for pipes.  

(a) Bedding for pipe shall be as shown on the plans and comply with the standard details. The 
contractor shall take all precautions necessary to maintain the bedding in a compacted state 
and to prevent washing, erosion or loosening of this bed. 

(b) Backfilling over and around pipes shall begin as soon as practicable after the pipe has been 
laid, jointed, and inspected. All backfilling shall be promptly completed and as shown on the 
standard detail. 

(c) Any space remaining between the pipe and sides of the trench shall be carefully backfilled 
and spread by hand or approved mechanical device and thoroughly compacted with a tamper 
as fast as placed, up to a level of one foot above the top of the pipe. The backfilling shall be 
carried up evenly on both sides. Compaction shall be in accordance with the standard details 
and Section 7.5.4.H. 

(5) The remainder of the trench above the compacted fill, as described above, shall be backfilled and 
thoroughly compacted in uniform layers. Compaction shall be in accordance with the standard 
details and Section 7.5.4.H. 

F. Compaction 

(1) General.  

(a) The contractor shall control soil compaction during construction on each one foot lift to 
provide a minimum density of 95 percent of the maximum dry compacted density as 
determined by AASHTO T-180.  

(b) When within the limits of the roadbed, driveways and all travelways, the contractor shall 
control soil compaction during construction on each one foot lift to provide a minimum 
density of 98 percent of the maximum dry compacted density as determined by AASHTO 
T-180. 

(c) The contractor shall provide MCUD copies of all soils testing reports, prepared by a 
geotechnical/soils engineer, demonstrating compliance with these specifications. 

(d) If the compacted surface of any layer of material is determined to be too smooth to bond 
properly with the succeeding layer, it shall be loosened by harrowing or by another approved 
method before the succeeding layer is placed. 

(e) All fill materials shall be compacted in-the-dry. The contractor shall dewater excavated areas 
as required to perform the work and in such manner as to preserve the undisturbed state of 
the natural inorganic soils. Contractor shall break up the ground surface, pulverize, 
moisture-condition to the optimum moisture content, and compact to required depth and 
percentage of maximum density. 

(f) Material shall be moistened or aerated as necessary to provide the optimum moisture 
content before compaction. 

(g) Material which is too wet shall be spread on the fill area and permitted to dry, assisted by 
harrowing if necessary, until the moisture content is reduced to allowable limits.   

(h) The contractor shall supply all hose, piping, valves, sprinklers, pumps, sprinkler tanks, hauling 
equipment and all other materials and equipment necessary to place water in the fill in the 
manner specified.  

(2) Compaction tests. 

(a) One compaction test location shall be required for each 300 feet of pipe and for every 100 
square feet of backfill around structures as a minimum. MCUD may determine that more 
compaction tests are required to certify the installation depending on field conditions. The 
locations of compaction tests within the trench shall be in conformance with the following 
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schedule: 

1. One test at the spring line of the pipe. 

2. At least one test for each 12 inches layer of backfill within the pipe bedding zone for 
pipes 24 inches and larger. 

3. One test at an elevation of one foot above the top of the pipe. 

4. One test for each two feet of backfill placed from one foot above the top of the pipe to 
finished grade elevation. 

(b) If geotechnical/soils engineer testing indicates fill which has been placed is below specified 
density, contractor shall provide additional compaction and testing prior to commencing 
further construction. 

G. Grading. Refer to Sec 7.1.2.L 

Sec. 7.2.5 Trenchless pipe installation 

All jack and bore and horizontal directional drilling shall comply with FDOT Standard Specifications, 
as amended. 

Sec. 7.2.6 General Construction Requirements  

A. Pipe handling. 

(1) The contractor shall be responsible for all materials furnished and storage of same, until the date 
of substantial completion. All PVC pipe materials shall be stored so as not exposed to direct 
sunlight prior to installation. 

(2) The contractor shall replace at his own expense all materials found to be defective or damaged in 
handling or storage. The contractor shall, if requested by MCUD, furnish certificates, affidavits of 
compliance, test reports, or samples for check analysis for any of the materials specified herein.  

(3) All pipe delivered to project site for installation is subject to random testing for compliance with 
the designated specifications. 

(4) Pipe shall be handled in such a manner as will prevent damage to the pipe or coating. 

(5) Accidental damage to pipe or coating shall be repaired or replaced to the satisfaction of MCUD or 
replaced.  

(6) The pipe shall be supported on timber cradles or on properly prepared ground, graded to 
eliminate all rock points and to provide uniform support along the full length, when not being 
handled.  

(7) The pipe shall be supported at all times in a manner which will not permit distortion or damage to 
the lining or coating when being transported. 

(8) Joint gaskets shall be stored in a clean, dark, and dry location until immediately before use. 

(9) All pipe and fittings shall be inspected prior to lowering into trench to insure no cracked, broken, 
or otherwise defective materials are being used.  

(10) The contractor shall clean ends of pipe thoroughly and remove foreign matter and dirt from 
inside of pipe and keep clean during and after laying. 

(11) Pipe shall not be dropped or dumped into trenches under any circumstances. Pipe shall be 
lowered into the trench in such a manner as to avoid any physical damage to the pipe. 

B. Pipe installation  

(1) Dirt or other foreign material shall be prevented from entering the pipe or pipe joint during 
handling or laying operations and any pipe or fitting that has been installed with dirt or foreign 
material in it shall be removed, cleaned and relaid. When pipe laying is not in progress, the open 
ends of the pipe shall be closed by a water-tight plug or by other means approved by MCUD to 
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ensure absolute cleanliness inside the pipe. 

(2) If the pipe laying crew cannot put the pipe into the trench and in place without getting earth into 
the pipe, MCUD may require that snugly-fitted, tightly-woven canvas bags be placed over each 
end before lowering the pipe. The bags shall be left in place until the connection is to be made to 
the adjacent pipe. 

(3) Contractor shall remove all foreign material from the pipe or joint ring before the next pipe is 
placed.  

(4) Minimum pipe depth shall comply with FDEP design criteria. 

(5) All PVC pipe shall be installed in accordance with AWWA C600. 

(6) All ductile iron pipe shall be installed in accordance with AWWA C600 unless such standards 
conflict with this Code in which case this Code shall apply. Contractor shall cut pipe only as 
necessary to comply with alignment shown on the plans. Flame cutting of pipe shall not be 
allowed. 

(7) Contractor shall provide special tools and devices, such as special jacks, chokers, and similar items 
required for proper installation. Lubricant for the pipe gaskets shall be furnished by the pipe 
manufacturer, and no substitutes shall be permitted under any circumstances. 

(8) Long radius curves, either horizontal or vertical, shall be laid with standard pipe by deflections at 
the joints. Maximum deflections at pipe joints and laying radius for the various pipe lengths shall 
be as recommended by the pipe manufacturer. Laying of sewer pipe shall be accomplished to line 
and grade in the trench only after it has been dewatered and the trench has been prepared in 
accordance with specifications outlined herein. 

(9) All pipe laid shall be retained in position so as to maintain alignment and joint closure until 
sufficient backfill has been completed to adequately hold the pipe in place. All pipe shall be laid to 
conform to the line and grade shown on the plans. 

(10) Variance from established line and grade, at any point along the length of the pipe, shall not be 
greater than 1/32 inches per inch of pipe diameter and not to exceed 1/2 inches, provided that 
any such variation does not result in a level or reverse sloping invert. 

(11) The sewer pipe shall be laid up grade from point of connection on the existing sewer or from a 
designated starting point. 

(12) The sewer pipe shall be installed with the bell end forward or upgrade. 

(13) All pipe shall be installed to the homing mark on the spigot. MCUD shall be given an opportunity 
to check all joints in this manner before backfilling.  

(14) The markings on reinforced concrete pipe indicating the minor axis of the elliptical reinforcement 
shall be placed in a vertical plane (top or bottom) when the pipe is laid. 

C. Coatings and linings. 

(1) All ductile iron pipe and fittings shall have an interior and exterior protective coating approved by 
MCUD, and applied according to the manufacturer’s specifications. 

(2) Where ductile iron pipe and fittings are to be below ground or installed in a casing pipe the 
exterior coating shall be a minimum one mil thick in accordance with ANSI/AWWA A21.51/C151, 
or a MCUD approved alternative.  

(3) Where ductile iron pipe and fittings are to be installed above ground, pipe, fittings, and valves 
shall be thoroughly cleaned and given one field coat (minimum 1 1/2 mils dry thickness) of rust 
inhibitor primer. Intermediate and finished field coats shall also be applied by the contractor 
(minimum 1 1/2 mils dry thickness each coat).  

(4) Primer and field coats shall be compatible and shall be applied in accordance with the 
manufacturers’ recommendations.  
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(5) Final field coat shall be blue for domestic water, green for sewer, and Pantone 522-C for 
reclaimed. 

(6) All domestic and reclaimed water ductile iron pipe and fittings shall have an interior protective 
cement-mortar lining and an exterior seal coat of asphaltic material in accordance with 
ANSI/AWWA A21.4/C104, or a MCUD approved alternative.  

(7) All sewer ductile iron pipe and fittings shall have an interior protective lining of coal tar epoxy or 
polyethylene with a minimum dry thickness of 30 mils applied by the pipe manufacturer.  
Polyethylene lining material shall comply with ASTM D-1248 and shall be fused to the interior of 
the pipe by heat forming a tightly bonded lining.  

(8) Ductile iron pipe shall be polyethylene encased (eight mil) where shown on the drawings and in 
accordance with ANSI/AWWA A21.51/C105.    

D. Pipe markings, identification and location. 

(1) On field cut pipe, contractor shall provide homing mark on the spigot in accordance with 
manufacturers’ recommendations  

(2) Reinforced concrete pipe shall have markings indicating the minor axis of the elliptical 
reinforcement. 

(3) Each length of pipe shall bear the name or trademark of the manufacturer, the location of the 
manufacturing plant, and the class or strength classification of the pipe and be plainly visible on 
the pipe barrel.  

(4) Pipe which is not marked clearly is subject to rejection. All rejected pipe shall be promptly 
removed from the project site by the contractor.  

(5) All non-metallic water mains shall be installed with a continuous, insulated 14 gauge copper wire 
installed directly on top and affixed to the pipe for locating purposes.   

(6) All PVC water mains shall be a solid blue color. 

(7) All ductile iron force mains shall be marked with a continuous stripe located within the top 90° of 
the pipe. Said stripe shall be a minimum two inches in width and shall be green in color. Backfill 
shall not be placed for 30 minutes following paint application. 

(8) Horizontal directional drilling shall use 2 locating wires with a tensile strength of 1800 psi. 

(9) All PVC force mains shall be a solid green color. 

(10) All lettering shall appear legibly on the pipe and shall run the entire length of the pipe. Lettering 
shall read as is acceptable for the intended use.  

(11) Utility main markers shall be required when a main is more than 30 feet from the edge of 
pavement or in an easement not adjacent to the right-of-way.  

E. Separation of Pipes. 

Horizontal and vertical separation of pipes shall comply with FAC and this Code, unless otherwise 
approved by MCUD and the County Engineer. 

F. Testing and inspection. 

(1) Testing criteria. 

(a) Hydrostatic tests shall consist of a pressure and leakage test.  

(b) Hydrostatic tests shall be conducted on all newly laid pressure pipes, joints, and valves 
including all service lines to the curb stops.  

(c) Air testing of pressure pipes will not be permitted under any circumstance.  

(d) Tests may be made on sections not exceeding 2,000 feet, when this procedure is acceptable 
to MCUD.  
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(e) Contractor shall furnish all necessary equipment and material, make all taps, and furnish all 
closure pieces in the pipe as required.  

(f) Equipment to be furnished by the contractor shall include graduated containers, pressure 
gauges, hydraulic force pumps, and suitable hoses and piping.  

(g) MCUD will monitor and approve a satisfactory test. 

(h) The contractor may conduct hydrostatic tests after the trench has been partially backfilled 
with the joints left exposed for inspection for his informational purposes only. 

(i) The hydrostatic tests for acceptance shall only be conducted after the trenches have been 
completely backfilled and compacted as specified.  

(j) Where any section of pipe is provided with concrete thrust blocking, pressure test will not be 
made until at least five days have elapsed after the thrust blocking is installed. If high-early 
cement is used for the concrete thrust blocking, the time may be reduced to 24 hours if 
MCUD concurs that the concrete has cured and reached adequate strength. 

(k) All pipe sections to be pressure tested shall be subjected to a hydrostatic pressure of 150 psi. 
The duration of each pressure test shall be for a period of two hours. The basic provisions of 
AWWA C600 shall be applicable.  

(l) Prior to testing, the contractor shall flush all sewers with water sufficient in volume to obtain 
free flow through each line. Flushing water and debris shall not enter any operating lift 
station wet well. Flushing water will be pumped from the sewer system during flushing to an 
acceptable discharge location. A visual inspection, via video logging, shall be made and all 
obstructions removed. 

(2) Procedure for pressure test.  

(a) Each section of pipe to be tested, as determined by MCUD, shall be slowly filled with water 
and the specified test pressure shall be applied by means of a pump connected to the pipe in 
a satisfactory manner.  

(b) Before applying the specified test pressure, all air shall be expelled from the pipe. To 
accomplish this, taps shall be made, and appropriate valves installed to ensure bleeding of all 
air from the main.  

(c) If defective pipes, fittings, valves, or hydrants are discovered in consequence of this pressure 
test, all such items shall be removed and replaced by the contractor with sound material and 
the test shall be repeated until satisfactory results are obtained. Provisions of AWWA C600, 
where applicable, shall apply. 

(3) Procedure for leakage test.  

(a) After completion of the pressure test, a leakage test shall be conducted to determine the 
quantity of water lost by leakage under the specified test pressure. Provisions of AWWA 
C600, where applicable, shall apply. 

(b) Allowable leakage in gallons per hour for pipeline shall not be greater than that determined 
by AWWA Manual 23 or the formula: 

L=N*D*(P^(1/2)) / 7400 

Note: 

L = Maximum allowable leakage in gallons per hour. 

N = Number of pipe joints. 

D = Nominal diameter of the pipe in inches. 

P = Average test pressure during leakage test in pounds per square inch gauge. 
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(c) Leakage is defined as the quantity of water to be supplied in the newly laid pipe or any valved 
section under test, which is necessary to maintain the specified leakage test pressure after 
the pipe has been filled with water and the air expelled. 

(d) Should any test of pipe laid disclose leakage greater than that allowed, contractor shall locate 
and replace or repair the defective joints, pipe or valve until the leakage from subsequent 
testing is within the specified allowance. All pipe and accessories to be installed shall be 
inspected and tested at the place of manufacture by the manufacturer as required by the 
manufacturer’s specifications. 

(e) Each length of pipe shall be subject to inspection and approval at the factory, point of 
delivery, and site of work. If requested by MCUD, a sample of pipe to be tested shall be 
selected at random by MCUD or the testing laboratory approved by MCUD. 

(f) When the specimens tested conform to applicable standards, all pipe represented by such 
specimens shall be considered acceptable based on the test parameters measured. Copies of 
test reports shall be available before the pipe is installed in the project. 

(g) In the event that any of the test specimens fail to meet the applicable standards, all pipe 
represented by such tests shall be subjected to rejection. The contractor may furnish two 
additional test specimens from the same shipment or delivery, for each specimen that failed 
and the pipe will be considered acceptable if all of these additional specimens meet the 
requirements of the applicable standards. All such retesting shall be at the Contractor's 
expense. 

(4) Pipe which has been rejected by MCUD shall be removed from the site of the work by the 
contractor and replaced with pipe which meets these specifications. All gravity sewers shall be 
tested for alignment, deflection and integrity prior to acceptance. In addition, a leakage test may 
be required for gravity sewers, at the discretion of MCUD.  

(5) The leakage testing shall be performed by the contractor who shall be responsible for furnishing 
all necessary labor and equipment to conduct such testing. Alignment, deflection and integrity 
testing shall be performed utilizing television inspection or other methods solely at the discretion 
of MCUD. 

(6) Gravity sewers shall be required to pass a leakage test before acceptance. 

(7) Leakage testing shall be conducted in accordance with the procedure for "Recommended Practice 
for Low Pressure Air Testing of Installed Sewer Pipe" as established by the Uni-Bell PVC Pipe 
Association and ASTM F1417. Passing this test shall be presumed to establish leakage test limits 
of 50 gallons per day per inch diameter per mile of sewer. 

(8) Each test section shall not exceed 400 feet in length and shall be tested between adjacent 
manholes. 

(9) The contractor shall notify the Utilities Inspector a minimum of 48 hours prior to performing any 
leakage testing. 

(10) The results of all leakage tests shall be witnessed and approved by the MCUD inspector. These 
written results shall be formatted and adequately labeled so that they are easily understandable, 
and a copy provided to MCUD. 

(11) Internal video inspection or other testing methods for the gravity sewer shall be performed to 
check for, cleanliness, infiltration, alignment and deflection. The video inspection may also be 
used to check for cracked, broken or otherwise defective pipe, and overall pipe integrity. 

(a) If the video inspection reveals cracked, broken, or defective pipe, or pipe misalignment 
resulting in vertical sags in excess of one and one-half inch and in the case of PVC pipe a ring 
deflection in excess of five percent, the contractor shall be required to repair or replace the 
pipeline. MCUD reserves the right to pass a mandrel through the PVC pipe to confirm ring 
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deflection. 

(b) Successful passage of the leakage test, and video or visual inspection is required before 
acceptance by MCUD. 

(c) Prior to repair or replacement of failed sewer pipe, the method of repair or replacement shall 
be submitted to MCUD for approval. Pressure grouting of pipe or manholes shall not be 
considered as an acceptable method of repair. 

G. Miscellaneous requirements.  

(1) During inclement weather, all work which might be damaged or rendered inferior by such 
weather conditions shall be suspended. During suspension of the work from any cause, the work 
shall be suitably covered and protected so as to preserve it from injury by the weather or other 
circumstances. This measure includes installing temporary plugs in pipe ends to prevent 
contamination, inflow of debris, or access for animals and insects. 

(2) Any chemicals used during project construction or furnished for project operation, whether 
herbicide, pesticide, disinfectant, polymer, reactant, or of other classification, must show 
approval of either EPA or USDA. Use and storage of all such chemicals and disposal of residues 
shall be in strict conformance with label instructions and materials safety data sheets supplied by 
the manufacturer. 

(3) During construction progress, it may be necessary for other contractors and persons employed by 
MCUD to work in or about the site. MCUD reserves the right to put such other contractors to 
work and to afford such access to the construction site and at such times as MCUD deems proper. 
The contractor shall not impede or interfere with the work of such other contractors and shall 
cooperate with the other contractors for proper execution of the work.  

(4) Any existing MCUD owned equipment or material including but not limited to valves, pipes, 
fittings, couplings, etc., which is removed or replaced as a result of construction, may be 
designated as salvage by the MCUD, and if so, shall be carefully excavated if necessary and 
delivered to MCUD at a location within Marion County. 

Sec. 7.2.7 Pressure pipe restraint. 

A. Restrained joint construction.  

(1) Sections of piping requiring restrained joints shall be constructed using pipe and fittings with 
restrained "locked-type" joints manufactured by the pipe and fitting manufacturer. 

(2) The joints shall be capable of holding against withdrawal for line pressures 50 percent above the 
normal working pressure.  

(3) Restrained pipe joints that achieve restraint by incorporating cut out sections in the wall of the 
pipe shall have a minimum wall thickness at the point of cut out that corresponds with the 
minimum specified wall thickness for the rest of the pipe. 

(4) The minimum number of restrained joints required for resisting forces at fittings and changes in 
direction of pipe shall be determined from the length of restrained pipe on each side of fittings 
and changes in direction necessary to develop adequate resisting friction with the soil.  

(5) All pressure pipe fittings and other items requiring restraint shall use restraining assemblies as 
specified in the standard detail. In rare circumstances, thrust blocks may be used with approval of 
MCUD. 

(6) The mechanical joint restraint device shall have a working pressure of at least 250 psi with a 
minimum safety factor of 2:1.  

B. Mechanical restraining devices. 

(1) Mechanical restraining devices as specified herein may be substituted for the restrained 
"locked-type" joints manufactured by the ductile iron pipe and fitting manufacturer.  
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(2) Joint restraint device.  

(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) Flexibility of the joint shall be maintained after burial.  

(c) Glands shall be manufactured of ductile iron conforming to ASTM 536.  

(d) Restraining devices shall be of ductile iron heat treated to a minimum hardness of 370 BHN.  

C. Thrust blocks.  

(1) Additional concrete, harnesses, and/or ties shall be approved by MCUD. 

(2) Fittings shall be protected by polyethylene film, minimum eight mil thick, prior to placing 
concrete thrust block. 

(3) Concrete for thrust blocking shall have a minimum compressive strength of 2,500 psi. 

(4) Concrete shall be placed against undisturbed material, and shall not cover joints, bolts, or nuts, or 
interfere with the removal of any joint.  

(5) Wooden side forms shall be provided for thrust blocks where trench conditions require.  

(6) Thrust blocks shall be properly set and adequately cured prior to pressurizing the system. 

Sec. 7.2.8 Valves and valve boxes.  

A. General. 

(1) All valves and appurtenances shall be designed, constructed and installed in accordance with the 
best practices and methods and shall comply with these specifications as applicable.  

(2) All valves shall be inspected upon delivery in the field to insure proper working order before 
installation.  

(3) Valves shall be set and jointed to the pipe in the manner as set forth in the AWWA Standards for 
the type of connection ends furnished. 

(4) All valves and appurtenances shall be installed true to alignment and rigidly supported. 

(5) Any valve or valve box damage shall be repaired to the satisfaction of MCUD before they are 
installed. 

(6) Valves shall be installed in a vertical position and be provided with a standard valve box so 
arranged that no shock will be transmitted to the valve. The box shall be vertically centered over 
the operating nut, and the cast iron box cover shall be set flush with the road or finished surface.  

(7) After installation, all valves shall be subjected to the field test for piping as outlined in Section 
7.5.6.F.  Should any defects in materials or workmanship appear during these tests, the 
contractor shall correct such defects to the satisfaction of MCUD.  

(8) Flanged joints shall be made with hot dipped galvanized bolts, nuts and washers. Mechanical 
joints shall be made with mild corrosion resistant alloy steel bolts and nuts. All exposed bolts shall 
be painted the same color as the pipe. All buried bolts and nuts shall be heavily coated with two 
coats of bituminous paint. 

(9) Valves shall be located in an enclosure consistent with the standard details. 

B. Resilient seat gate valves. 

(1) General. 

(a) All gate valves 12 inches and smaller shall be resilient seat gate valves.  

(b) Gate valves shall be resilient seated, manufactured to meet or exceed the requirements of 
AWWA C509, as amended.  
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(c) Valves shall have an unobstructed waterway equal to or greater than the full nominal 
diameter of the valve. 

(2) Material.  

(a) The valve body, bonnet, and bonnet cover shall be cast iron ASTM A126, Class B.  

(b) All ferrous surface inside and outside shall have a fusion-bonded epoxy coating. A two inch 
nut shall be provided for operating the valve.  

(c) All valves are to be tested in strict accordance with AWWA C509. 

(3) Miscellaneous requirements.  

(a) The valves shall be non-rising stem with the stem made of cast, forged, or rolled bronze as 
specified in AWWA C509. 

(b) Two stem seals shall be provided and shall be of the O-ring type.  

(c) The stem nut must be independent of the gate. 

(4) The resilient sealing mechanism shall provide zero leakage at the water working pressure when 
installed with the line flow in either direction. 

C. Butterfly valves. 

(1) General. 

(a) All shut-off valves 16 inches and larger shall be butterfly valves.  

(b) Butterfly valves and operators shall conform to the AWWA Standard Specifications for Rubber 
Seated Butterfly Valves, Designation C504, and Class 150A or B.  

(c) The face-to-face dimensions shall be in accordance with above mentioned AWWA 
Specification for short-body valve. 

(d) The valve shaft shall be turned, ground, and polished, constructed of 18-8 stainless steel and 
designed for both torsional and shearing stresses when the valve is operated under its 
greatest dynamic or seating torque. Shaft shall be of either a one piece unit extending full size 
through the valve disc and valve bearing or it may be of a stub shaft design. 

(2) Material.  

(a) The valve body shall be constructed of close grain cast iron per ASTM A126, Class B or 
equivalent material.  

(b) All retaining segments and adjusting devices shall be of corrosion resistant material.  

(c) Valve seats shall be a natural rubber or synthetic rubber compound.  

(d) Valve seats 30 inches and larger shall be field adjustable and replaceable without dismounting 
operator disc or shaft and without removing the valve from the line.  

(e) All retaining segments and adjusting devices shall be of corrosion resistant material. Valves 24 
inches and smaller shall have bonded or mechanically restrained seats as outlined in AWWA 
C504. 

D. Wastewater air/vacuum valve.  

(1) Wastewater force mains shall be equipped with either air or air/vacuum release valves located as 
shown on the drawings. 

(2) The valve body shall be stainless steel or reinforced nylon; the floats, float guide and stem shall 
be of stainless steel Type 304 or 316.  

(3) The resilient seat shall be of Buna N.  

(4) The valve shall be suitable for 150 psi working pressure.  

(5) Valve shall have standard two inch NPT inlets and outlet ports unless otherwise shown on the 
Drawings.  
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(6) Provisions shall be made for back-flushing the valve with clean water. 

E. Wastewater air release valve.  

(1) The valve body and cover shall be cast stainless steel or reinforced nylon, and all internal working 
parts shall be of stainless steel Type 304 or 316.  

(2) The venting orifice shall be 3/8 inch in diameter and the seating material shall be of Viton. 

(3) The inlet opening shall be standard two inch NPT screwed connection, unless otherwise shown on 
the approved plans. 

(4)  The valve shall include a flushout feature for periodic cleaning of the internal mechanism.  

(5) The overall height of the valve body shall not exceed 21 inches, unless otherwise shown on the 
Drawings. Air release valves shall be installed as shown on the standard details.  

(6) The valves shall have a cast iron body, cover and baffle, stainless steel float, bronze water 
diffuser, Buna-N or Viton seat and stainless steel trim. 

(7) Valves shall be provided with a vacuum check to prevent air from reentering the line.  

F. Plug valves. 

(1) All plug valves shall be installed so that the direction of flow through the valve is in accordance 
with the manufacturer's recommendations.  

(2) Valves shall be of the non-lubricated eccentric type with resilient faced plugs and shall be 
furnished with end connections as shown on the plans.  

(3) Flanged valves shall be faced and drilled to the ANSI 125/150 lb. standard. Mechanical joint ends 
shall meet AWWA C111, Class B. 

(4) Valve bodies shall be of ASTM A126, Class B Semi-steel, 31,000 psi tensile strength minimum in 
compliance with AWWA C507 and C504. All exposed nuts, bolts, springs, washers, etc. shall be 
zinc or cadmium plated. Resilient plug facings shall be of Hycar or Neoprene. 

(5) Port areas for valves four inches through 20 inches shall be 100 percent nominal pipe diameter. 
Valves 24 inches and larger shall have a minimum port area of 100 percent of nominal pipe 
diameter. All exposed nuts, bolts, springs, washers, etc., shall be zinc or cadmium plated. Resilient 
plug facings shall be of Hycar or Neoprene. 

(6) Valves shall be furnished with permanently lubricated stainless steel or oil-impregnated bronze 
upper and lower plug stem bushings. These bearings shall comply with AWWA C507 and C504. 

(7) Seats in four inch and larger valves shall have a welded-in overlay of a high nickel content on all 
surfaces contacting the plug face which comply with AWWA C507 and C504. 

(8) Valve shaft seals shall be adjustable and comply with AWWA C507. 

G. Valve testing.  

(1) Plug valves shall be tested in accordance with AWWA C504.  

(2) Each valve shall meet the performance, leakage, and hydrostatic tests described in AWWA C504.  

(3) The leakage test shall be applied to the face of the plug tending to unseat the valve.  

(4) The manufacturer shall furnish certified copies of reports covering proof of design testing as 
described in AWWA C504. 

H. Actuators.  

(1) Manual valves eight inches and larger shall have gear actuators and tee wrenches or hand wheels, 
extension stems, floor stands, etc. as indicated on the plans.  

(2) All gearing shall be enclosed in a semi-steel housing and be suitable for running in a lubricant with 
seals provided on all shafts to prevent entry of dirt and water into the actuator.  

(3) Actuating nuts shall be two inches square. 
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(4) All actuator shafts shall be supported on permanently lubricated bronze bearings.  

(5) Actuators shall clearly indicate valve position and an adjustable stop shall be provided to set 
closing torque.  

(6) All exposed nuts, bolts, and washers shall be zinc or cadmium plated.  

(7) Valve packing adjustment shall be accessible without disassembly of the actuator. 

I. Valve boxes.  

(1) All buried valves shall have cast-iron three piece valve boxes.  

(2) Valve boxes shall be provided with suitable heavy bonnets and shall extend to such elevation at 
or slightly above the finished grade surface as directed by MCUD.  

(3) The barrel shall be two-piece, sliding type, having 5-1/4 inch shaft.  

(4) The upper section shall have a flange at the bottom having sufficient bearing area to prevent 
settling and shall be complete with cast iron covers.  

(5) Covers shall have "Water" cast into the top for all water mains.  

(6) The actuating nuts for deeper valves shall be extended to come up to four foot below finished 
grade. 

(7) Care shall be taken while constructing valve boxes to ensure that valve stems are vertical and the 
cast iron box has been placed over the stem with base bearing on compacted fill and top flush 
with final grade.  

(8) Boxes shall have sufficient bracing to maintain alignment during backfilling. 

(9) Contractor shall remove any sand or undesirable fill from valve box prior to final inspection.  

Sec. 7.2.9 System connection.   

A. Tapping sleeves  

(1) Tapping sleeves shall be mechanical joint sleeves or stainless steel tapping sleeves.  

(2) All pressure connections to existing asbestos cement pipe and all "size on size" taps shall utilize 
mechanical joint sleeves. 

B. Mechanical joint sleeves.  

(1) Sleeves shall be cast of gray-iron or ductile-iron and have an outlet flange with the dimensions of 
the Class 125 flanges shown in ANSI B16.1 properly recessed for tapping valve.  

(2) Glands shall be gray-iron or ductile iron.  

(3) Gaskets shall be vulcanized natural or synthetic rubber.  

(4) Bolts and nuts shall comply with ANSI/AWWA C111/A21.11.  

(5) Sleeves shall be capable of withstanding a 200 psi working pressure. 

C. Stainless steel tapping sleeves.  

(1) The shell, lifter bar, armors and test plug shall be stainless steel in accordance with ASTM A-240, 
Type 304.  

(2) Bolts shall be stainless steel in accordance with ASTM A-193, Type 304. Nuts shall be heavy hex 
stainless steel in accordance with ASTM A-194, Type 304.  

(3) Flange shall be ductile iron, ANSI, Class 150. 

(4) Tapping valves shall meet the requirements of Section 7.5.8 except that units shall be flanged by 
mechanical joint ends. Valves shall be compatible with tapping sleeves as specified above and 
specifically designed for pressure connection operations. 
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D. Notification and connection to existing mains.  

(1) All connections to existing mains shall be made by the contractor only after the connection 
procedure and his work scheduling has been reviewed and approved by MCUD.  

(2) The contractor shall submit a written request to MCUD a minimum of five working days prior to 
scheduling said connections outlining the following: 

(a) Points of Connection, fittings to be used, method of flushing and disinfection if applicable. 

(b) Estimated construction time for said connections.  

(3) MCUD shall review the submittal within three working days after receiving it and inform the 
contractor regarding approval or denial of his request. If his request is rejected by MCUD, the 
contractor shall resubmit his request modifying it in a manner acceptable to MCUD. 

(4) All connections shall only be made on the agreed upon date and time. If the contractor does not 
initiate and complete the connection work in the agreed upon manner, he shall be required to 
reschedule the said connection by following the procedure outlined above. 

E. Installation 

(1) Excavation, backfill, compaction and grading shall comply with the applicable provisions of 
Section 7.5.4.  

(2) Construction details.  

(a) Sufficient length of main shall be exposed to allow for installation of the tapping sleeve and 
valve and the operation of the tapping machinery.  

(b) The main shall be supported at sufficient intervals to properly carry its own weight, plus the 
weight of the tapping sleeve valve and machinery. Any damage to the main due to improper 
or insufficient supports shall be repaired at the contractor's expense. 

(c) The inside of the tapping sleeve and valve, the outside of the main, and the tapping machine 
shall be cleaned and swabbed or sprayed with ten percent liquid chlorine prior to beginning 
installation for water system pressure connections. 

(d) After the tapping sleeve has been mounted on the main, the tapping valve shall be bolted to 
the outlet flange, making a pressure tight connection. Prior to beginning the tapping 
operation, the sleeve and valve shall be pressure tested at 150 psi to ensure that no leakage 
will occur. 

(e) For pressure connections through 12 inches diameter or less the minimum diameter cut shall 
be ½ inch less than the nominal diameter of the pipe to be attached. For 14 inches through 20 
inches, the minimum diameter shall be 1½ inches less. Taps larger than 20 inches shall have 
an allowable minimum diameter two or three inches less than the nominal diameter of the 
pipe being attached.  

(f) The contractor shall submit the tapping coupon to MCUD. 

(g) For pressure connections to wastewater force mains, the tapping valve shall be placed 
horizontally. After the tapping procedure is complete a plug valve shall be attached to the 
tapping valve. The tapping valve shall be left in the open position prior to backfilling. 

(h) Restrained joint fittings shall be provided to prevent movement of the installation when test 
pressure is applied.  

Sec. 7.2.10 Grease interceptors.  

A. Grease interceptors shall be sized according to FAC and Section 6.13.2.C(2)(e). 

B. Construction  

(1) Grease interceptors shall be constructed of pre-cast concrete with base and walls poured 
monolithically.  
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(2) Tests to determine water tightness will be required by MCUD, and shall be made by filling the 
tank with water to the overflow point at the time of inspection.  

(3) Metal, block, brick, fiberglass or sectional tanks of any description shall not be permitted.  

(4) The interior wall of the grease interceptors shall be finished smooth and impervious. Voids, pits, 
or protrusions on or in the inside walls of the grease interceptor are prohibited. 

(5) Precast concrete grease interceptors shall have a minimum wall and bottom thickness of four 
inches. 

(6) Precast tanks shall be sufficiently reinforced to resist cracking during handling or installation.  

(7) Precast grease tanks shall not be located where vehicular traffic or other overburden loads are 
anticipated unless the design is approved by MCUD, and the registered engineer certifies that the 
tank and soil conditions will support the anticipated loads. Where support is provided without 
bearing on the tank, bearing shall be on the soil independent from the grease tank and reinforced 
as specified by the engineer.  

(8) Tops shall be traffic rated or non-traffic rated. 

(9) Tanks shall be so located and installed as to provide ready accessibility to the tanks covers, and 
interior for ease in inspection, operation and maintenance of the tank.  

(10) Minimum inlet and outlet piping size is four inches. 

(11) Minimum slope for all tank inlet and outlet piping is 1/8 inches per foot. 

(12) All openings shall be sealed with a waterproof, non-shrinking grout, brushed smooth inside and 
outside. 

(13) Tanks located in areas of questionable drainage are required to have a waterproof type frame 
and cover, with a manhole insert. 

(14) Precast structures shall be inspected by MCUD prior to being set into the ground. Any visible 
reinforcing wire, steel, or honeycombing shall be cause for rejection. 

C. Maintenance access 

(1) Maintenance shall be according to MCUD Industrial Pretreatment Ordinance, as amended. 

(2) Clean outs shall be provided and installed in conformance with MCUD's specifications at both the 
inlet and outlet to the tank(s). 

(3) Access to the tank(s) for cleaning and inspection shall be provided via a minimum of two, 24 inch 
diameter rings and covers, located at each end (inlet and outlet) of the tank. The cover shall have 
the words GREASE cast into it. 

Sec. 7.2.11 Industrial Pretreatment shall comply with the Marion County Industrial Pretreatment 
requirements specified in the Marion County Code of Ordinances Chapter 19, Article II, 
Industrial Pretreatment, as amended.  

Sec. 7.2.12 Security  

A. General 

(1) All facilities shall be locked to prevent unauthorized access.  

(2) All access by non-utility personnel shall be approved by the utility operator prior to entrance to 
facility. 

(3) All fencing fabric shall be chain link.   

(4) Fence requirements: Refer to Section 7.1.2.G. 

B. Gates 

(1) Swing gates shall be two, six foot wide double hung gates. 
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(2) Gates shall be hinged to swing through 180° from closed to open and shall be complete with 
latches, locking device, stops keeper, hinges, fabric and braces. 

(3) Gates shall be the same height as the fence and the gate fabric shall be the same as the fence 
fabric. 

(4) Gate leaves less than eight feet wide shall have truss rods or intermediate braces and gate leaves 
eight feet or more in width shall have intermediate braces and diagonal truss rods or shall have 
tubular members as necessary to provide rigid construction, free from sag or twist.  

(5) Gate locks  

(a) All facility gates shall remain locked at all times.  

(b) MCUD shall supply locks for all MCUD owned facilities.  

C. Lighting and cameras 

(1) All facility sites shall be equipped with adequate lighting as specified by MCUD. 

(2) All lift stations shall have a pole mounted light, connected to the electrical control panel. 

(3) Cameras shall be used when determined necessary by MCUD. 

Sec. 7.2.13 Water distribution. 

A. PVC pipe, joints and fittings 

(1) PVC pipe of nominal diameter, four to 12 inches shall be manufactured in accordance with 
AWWA Standard C900, latest edition.  

(2) All PVC pipe shall be DR 18. Pipe shall be the same outside diameter as ductile iron pipe.  

(3) Pipes 14 inches diameter and larger shall be manufactured in accordance with AWWA Standard 
C905, latest edition.  

(4) PVC pipe shall have integral bell push on type joints conforming to ASTM D3139. 

(5) Fitting joints shall be push-on or mechanical joints conforming to ANSI/AWWA A21.11/C111. 
Where called for in the approved plans, restrained or flanged joints shall be provided.  

(6) Flanged joints shall conform to ANSI Standard B 16.1-125 LB.  

(7) Restrained joints shall conform to the standard drawings. 

B. Ductile Iron Pipe and Fittings 

All ductile iron pipe of nominal diameter four to 20 inches shall be Class 350, pipe sizes larger 
than 20 inches shall be Class 250 and shall conform to ANSI/AWWA A21.51/Cl5l. 

C. All fittings shall be mechanical joint ductile iron or gray iron conforming to ANSI/AWWA 
A21.10/C110, 250 Psi minimum pressure rating, or ductile iron compact fittings in accordance with 
ANSI/AWWA A21.53/C153. 

D. Service pipe, stops, fittings, and service saddles 

(1) All service lines shall be 1½ inches or two inches polyethylene tubing conforming to specifications 
in AWWA C800 and AWWA C901.  

(2) All service lines shall be sleeved in schedule 40 PVC a minimum of one inch larger than the service 
pipe.  

(3) Corporation stops shall be one inch, 1½ inches or two inches brass, equipped with connections 
compatible with the polyethylene tubing and threaded in accordance with specifications in 
AWWA C800 and AWWA C901. Curb stops shall be sized to match the meter size and conform to 
the specifications in AWWA C800 and AWWA C901. 

(4) Fittings shall be brass, cast and machined in accordance with specifications in AWWA C800 and 
AWWA C901, with compatible polyethylene tubing connections. 



Land Development Code 
 

31 
4/25/2013 

(5) Service saddles.  

(a) A service saddle shall be used for all service line taps.  

(b) Service saddles shall be double stainless steel straps and fusion epoxy or nylon coated ductile 
iron body with stainless steel hardware. 

(c) Service saddles shall be anchored by a minimum four bolt pattern on a ductile iron saddle 
body.  

(d) Service saddles for PVC pipe shall have the double strap sized exactly to the pipe outside 
diameter.  

(e) Sealing gaskets shall be BUNA-N rubber and straps shall be corrosion resistant alloy steel. 

E. Pipe crossings 

(a) Water mains shall be above the sewer or reclaimed water pipe whenever they cross. 

(b) Adequate structural support for both the water main and sewers shall be provided to prevent 
excessive deflection of joints and settling. 

(c) The length of PVC or ductile iron pipe being crossed shall be minimum 18 feet. The point of 
crossing shall be centered so that the joints will be equidistant and as far as possible from the 
water main.  

F. Disinfection of water mains 

(1) Before being placed in service, all new water mains shall be chlorinated in accordance with the 
specifications below and the procedures outlined in AWWA C651 "Standard Procedure for 
Disinfecting Water Mains". 

(2) Flushing.  

(a) Sections of pipe to be disinfected shall first be flushed (full diameter) to remove any solids or 
contaminated material that may have become lodged in the pipe.  

(b) If no hydrant is installed at the end of the main, then a blow-off valve shall be provided and 
sized to develop a velocity of at least 2.5 feet per second in the main. 

(c) All taps required for chlorination or flushing purpose, or for temporary or permanent release 
of air shall be provided for by the contractor as a part of the construction of water mains. 
After the disinfection, all such taps two inches and smaller shall be plugged with a brass plug 
in the tapping sleeve and those larger than two inches will be valved and blind flanged. 

(3) Disinfection criteria. 

(a) Before being placed into service, all new mains and repaired portions of, or extensions to 
existing mains shall be disinfected using chlorine and must successfully pass bacteriological 
testing. 

(b) Chlorine shall be applied as liquid chlorine, or a mixture of water and high-test calcium 
hypochlorite as specified in AWWA B300. Contractor shall assume responsibility for safe 
handling of chlorine and shall meet requirements of OSHA and other regulatory agencies for 
safe handling of chlorine. 

(c) The point of application of the chlorinating agent shall be at the beginning of the pipe line 
extension or any valved section of it, through a corporation stop inserted in the pipe. The 
water injector for delivering the chlorine-bearing water into the pipe shall be supplied from a 
tap made on the pressure side of the gate valve controlling the flow into the pipe line 
extension. Alternate points of applications may be used when approved or directed by 
MCUD. 

(d) Valves shall be manipulated by MCUD personnel so that the strong chlorine solution in the 
line being treated will not flow back into the line supplying the water. 
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(e) Treated water shall be retained in the pipe at least 24 hours. After this period, the chlorine 
residual at pipe extremities and at other representative points shall be at least 25 mg/l. 

(f) All valves or other appurtenances shall be operated while the pipe line is filled with the 
chlorinating agent and under normal operating pressure. 

(g) All chlorinated water shall be thoroughly flushed from the newly laid pipe at its extremity 
until the replacement water throughout its lengths shows a free chlorine residual not in 
excess of that normally carried in the system. 

(h) Water samples collected on two consecutive days after flushing the treated piping system as 
described in FAC 62-555.  

(i) The original chlorination procedure shall be repeated as necessary by the contractor until 
satisfactory test results are obtained. 

(j) The developer may request testing by a private laboratory in order to expedite testing. All 
such bacteriological analysis must be performed by a laboratory certified by the State of 
Florida. 

(k) Proper chain of custody procedures must be followed and samples shall only be collected by 
certified personnel in the presence of MCUD personnel. 

(l) Copies of testing results and all related correspondence with the FDEP shall be submitted to 
MCUD. 

G. Fire hydrants. 

(1) Material.  

(a) Fire hydrants shall comply with AWWA Standard C502 for fire hydrants for water works 
service and capable of producing 1,500 gpm of flow.  

(b) Each hydrant shall have 6 inches mechanical joint ends with harnessing lugs ("dog ears") and 
shall open by turning to the left (counter-clockwise).  

(c) Fire hydrant shall be of ample length for 42 inches depth of bury. It shall be provided with 
two 2-1/2 inch hose nozzles and one 4-1/2 inch pumper nozzle, all having National Standard 
hose threads.  

(d) Nozzles shall have caps attached by chains.  

(e) Operating nuts shall be AWWA Standard (pentagonal, measuring 1-1/2 inches point to flat).  

(f) Fire hydrants shall be equipped with "O-Ring" packing. 

(2) Painting.  

(a) All iron parts of the hydrant both inside and outside shall be painted, in accordance with 
AWWA C502.  

(b) All inside surfaces and the outside surfaces below the ground line shall be coated with asphalt 
varnish in accordance with AWWA C550.  

(c) They shall be covered with two coats, the first having dried thoroughly before the second is 
applied. 

(d) The outside of the hydrant above the finished ground line shall be thoroughly cleaned and 
thereafter painted with one coat of paint of a durable composition, and one additional coat 
of red paint.  

(e) Bonnets shall be painted in accordance with fire requirements as specified in Section 6 Fire. 

(3) Construction details.  

(a) Hydrants shall be plumb and shall be set so that the center of the lowest hose connection is 
at least 18 inches above the surrounding finished grade.  
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(b) All hydrants shall be inspected in the field upon delivery to the job site to insure proper 
operation before installation.  

(c) The resetting, moving, or reconnecting of existing hydrants shall be handled in a manner 
similar to a new installation.  

(d) Hydrant shall be constructed in accordance with the standard details. 

(e) Fire hydrants shall be located at a maximum of 1,000 foot intervals as measured along the 
length of the right-of-way.  

(f) Final field location of all hydrants shall be as approved by MCUD.  

(g) All hydrants shall be located not less than 7 feet from any physical feature which may 
obstruct access or view of any hydrant unless otherwise approved by MCUD. 

H. Water meters.  

          Water meters shall be furnished by MCUD at the contractor’s expense. 

Sec. 7.2.14 Water Wells 

All water well development shall comply with FAC.  

Sec. 7.2.15 Wastewater Collection System 

A. Gravity sewers. 

(1) General 

Pipe used in gravity sewer construction shall be polyvinyl chloride (PVC) or ductile iron pipe (DIP). 
Where reference is made to an ASTM, ANSI or AASHTO designation, it shall be the latest revision. 

(2) Pipe materials 

(a) PVC gravity sewer pipe. 

1. PVC gravity sewer pipe (4 - 15 inches), ASTM D3034, Standard Dimension Ratio (SDR) 26. 
Uniform minimum "pipe stiffness" at five percent deflection shall be 46 psi. The joints 
shall be integral bell elastomeric gasket joints manufactured in accordance with ASTM 
D3212 and ASTM F477. Applicable Uni-Bell Plastic Pipe Association standard is UNI-B-4. 

2. PVC gravity sewer pipe (18 - 27 inches), ASTM F679, SDR 26. Uniform minimum "pipe 
stiffness" at five percent deflection shall be 46 psi. The joints shall be integral bell 
elastomeric gasket joints manufactured in accordance with ASTM D3212 and ASTM 
F477. Applicable Uni-Bell Plastic Pipe Association standard is UNI-B-7.  

3. All PVC pipe shall bear the NSF-DW seal. The minimum standard length of pipe shall be 
13 feet. 

(b) DIP gravity sewer pipe.  

1. Ductile iron pipe shall conform to ANSI/AWWA A21.51/Cl5l, class thickness designed per 
ANSI/AWWA A21.50/C15O, with mechanical or push on joints. 

2. All ductile iron pipe with diameters of 4 to 20 inches shall have a pressure rating of 350 
psi.  

3. Ductile iron pipe 24 inches and larger shall have a pressure rating of 300 psi. 

(3) Joint materials. 

(a) PVC sewer pipe joints shall be flexible elastomeric seals per ASTM D 3212. 

(b) Ductile iron pipe and fitting joints shall be "push-on" or mechanical joints conforming to 
ANSI/AWWA A21.11/C110. 

(c) Joints between pipes of dissimilar materials shall be made with a flexible mechanical 
compression coupling with No. 304 stainless steel bands. 
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(4) Fittings.  

(a) All fittings shall be designed for use on the pipe material being installed. 

(b) Wyes shall be provided in the gravity sewer main for service lateral connections, unless 
otherwise specified.  

(c) Wyes shall be 6 inches inside diameter, unless otherwise approved by MCUD. Plugs for stub 
outs shall be of the same material as the pipe, and gasketed with the same gasket material as 
the pipe joint, or be of material approved by MCUD. The plug shall be secured to withstand 
test pressures specified in this Section.  

(d) Plugs for pipe branches, stubs or other open ends which are not to be immediately connected 
shall be made of an MCUD approved material and shall be secured in place with a joint 
comparable to the main line joint. 

(5) Pipe bedding 

(a) Contractor shall ensure pipe is properly bedded to proper grade ahead of pipe laying 
operation. Bedding shall provide a firm, unyielding support along the entire pipe length. 

(b) Where the trench has been excavated below the required depth for pipe bedding material 
placement, contractor shall fill the excess depth with pipe bedding material to the proper 
grade, unless excavation depth was directed by MCUD. 

(c) Contractor shall excavate bell holes at each joint to permit proper assembly and inspection of 
the entire joint. 

B. Manholes. 

(1) General 

(a) Manholes shall be leak-tight and constructed of pre-cast concrete units.  

(b) A 10 foot wide access road shall be provided for all manholes which are located outside of 
county roadways. The top eight inches of the access road shall be stabilized to accommodate 
heavy vehicles.  

(c) Concrete surfaces shall have form oil, curing compounds, dust, dirt and other interfering 
materials removed by brush or sand blasting.  

(d) Interior surfaces of manholes shall have a protective MCUD approved coating with a 
minimum dry mil thickness of 16 mils. Exterior surfaces shall have a protective MCUD 
approved coating with a minimum dry mil thickness of nine mils. Coatings shall be applied in 
two applications by the manhole manufacturer in strict accordance with the paint 
manufacturer's recommendations.  

(e) The minimum wall shall be five inches, and have a minimum base of eight inches. Pre-cast 
manholes shall be constructed in compliance with the standard details.  

(2) Manholes shall be hydraulically tested using the method specified in ASTM C969. All manholes 
shall be inspected by MCUD prior to acceptance. All manholes failing to meet the specifications 
set forth above shall be reconstructed or replaced by the contractor to comply with these 
specifications. Pressure grouting of manholes for repair shall not be accepted.  

(3) Pre-Cast base and manholes.  

(a) A pre-cast base section shall be carefully placed on the prepared bedding so as to be fully and 
uniformly supported in true alignment and making sure that all entering pipes can be inserted 
on proper grade. 

(b) Pre-cast manhole sections shall be handled by lift rings or non-penetrating lift holes. Such 
holes shall be filled with non-shrink grout after installation of the manhole. 
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(c) The first pre-cast section shall be placed and carefully adjusted to true grade and alignment. 
All inlet pipes shall be properly installed so as to form an integral watertight unit. The sections 
shall be uniformly supported by the base structure, and shall not bear directly on any of the 
pipes. 

(d) Pre-cast sections shall be placed and aligned to provide vertical alignment with a one-fourth 
inch maximum tolerance per five feet of depth. The completed manhole shall be rigid, true to 
dimensions, and watertight.  

(e) Base sections shall be placed on bedding rock conforming to the requirements in Section 
7.5.4. The bedding rock shall be firmly tamped and made smooth and level to assure uniform 
contact and support of the pre-cast element. Refer to the standard details for additional 
bedding details. 

(4) Pre-Cast concrete sections 

(a) Pre-cast manholes shall conform to specifications for pre-cast reinforced concrete manhole 
sections, ASTM designation C478. 

(b) Concrete for manholes shall be Type II, 4000 psi at 28 days.  

(c) Barrel, top and base sections shall have tongue and groove joints. 

(d) All jointing material shall be cold adhesive preformed plastic gaskets, conforming to FDOT 
specifications. 

(e) The date of manufacture and the name or trademark of the manufacturer shall be clearly 
marked on each pre-cast section. 

(f) Sections shall be cured by an industry approved method for at least 28 days prior to painting 
and shall not be shipped until at least two days after having been painted. 

(g) Pre-cast concrete top slabs shall be used where cover over the top of the pipe is less than 
four feet.  

(h) Lift rings or non-penetrating lift holes shall be provided for handling pre-cast manhole 
sections. Non-penetrating lift holes shall be filled with non-shrink grout after installation of 
the manhole sections. Sections rejected after delivery to the job shall be marked for 
identification and shall be removed from the job at once. All sections which have been 
damaged after delivery will be rejected and, if already installed, removed and replaced, 
entirely at the contractor's expense. 

(i) At the time of inspection, the sections will be carefully examined for compliance with the 
specified ASTM designation, and with the approved manufacturer's drawings. All sections 
shall be inspected for general appearance, dimension, "scratch-strength" blisters, cracks, 
roughness, soundness, etc. The surface shall be dense and close-textured.  

(5) Castings.  

(a) Gray iron castings for manhole frames, covers, adjustment rings and other items shall 
conform to FDOT Standard Specifications for Road and Bridge Construction as amended. 

(b) Castings shall be true to pattern in form and dimensions and free of pouring faults and other 
defects which would impair their strength, or otherwise make them unfit for the service 
intended.  

(c) The seating surfaces between frames and covers shall be machined to fit true. No plugging or 
filling will be allowed. Lifting or "pick" holes shall be provided, but shall not penetrate the 
cover.  

(d) Casting patterns shall conform to those shown or indicated on the standard details. 

(e) Frames shall be suitable for the future addition of a cast iron ring for upward adjustment of 
top elevation. In certain locations bolt down covers and gasketed covers shall be located as 
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shown on the drawings (i.e.: flood prone areas).  

(f) Casting shall be fully bedded in mortar with adjustment brick courses placed between the 
frame and manhole. Bricks shall be a minimum two and maximum four courses. Mortar shall 
conform to ASTM C-270, type M, and the bricks shall be clay and conform to ASTM C-216, 
grade SW, size 3 1/2 inches (w) x eight inches (l) x 2 1/4 inches. 

(g) Top of manhole castings located in pavement, shouldered areas, and sidewalks shall be set 
flush with grade. Top of manhole castings located outside these areas shall be placed two 
inches above grade. 

(6) Flow channels and piping 

(a) Manhole flow channels shall be as shown in the standard details, with smooth and carefully 
shaped bottoms, built up sides and benching constructed using cement and brick with no 
voids. Channels shall conform to the dimension of the adjacent pipe and provide for evenly 
changes in size, grade and alignment. Cement shall be Portland Cement Type II only. 

(b) Special care shall be taken to see that the openings through which pipes enter the structure 
are provided with watertight connections. For ductile iron and PVC pipe, connections shall 
conform to ASTM C 923. 

(c) Drop manhole connections shall conform in all respects to details shown on the standard 
details. 

(d) All newly constructed manholes shall be cleaned of any accumulation of silt, debris, or foreign 
matter of any kind, and shall be free from such accumulations at the time of final inspection. 

(e) No visible leakage in the manhole or at pipe connections shall be permitted. 

(f) The flow channel through manholes shall be made to conform in shape and slope to that of 
the sewers. Vertical and/or horizontal flow direction changes in excess of 90° shall not be 
included in sewer alignments without MCUD approval. 

C. Wastewater service laterals. 

(1) General 

(a) Service laterals and fittings shall be a minimum of 6 inches in diameter. 

(b) Pipe, fittings and joints shall be PVC DR26 or DI pipe and shall conform to the requirement for 
gravity sewer construction in this code. 

(c) Service laterals shall be connected using a wye fitting, as shown in the standard details. 

(d) On existing mains where no wye is provided or available, connection shall be made by either 
a machine-made tap and suitable saddle, or a cast-in-place doghouse manhole. 

(2) Construction details 

(a) Excavation and backfilling for service sewers shall conform to the requirements of Section 
7.5.4, except that no backfill in excess of that required to hold the pipe in true alignment shall 
be placed prior to inspection. 

(b) Pipe laying and jointing, except as hereinafter provided, shall in general conform to the 
requirements of Section 7.5.13. During the pipe laying and jointing, the service lateral shall be 
kept free of any water, dirt or objectionable matter. 

(c) Pipe shall be laid with a minimum slope in accordance with Table 6.15.3. Pipe shall be laid in a 
straight line at a uniform grade between fittings. 

(d) Service laterals shall terminate at the right-of-way line in accordance with the standard 
details. Water-tight factory made plug(s) shall be installed in the clean out at the end of each 
service lateral. 

(e) Service sewers laterals shall meet the inspection requirements specified in Section 7.5.15.D. 
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(f) The contractor shall restore all paved surfaces, curbing, sidewalks or other surfaces to their 
original or better condition. All surplus material and temporary structures, as well as all 
excess excavation shall be removed and the entire site shall be left in a neat and clean 
condition. 

(g) The exact location of the termination point of each installed service lateral shall be marked by 
etching or cutting an "S" in the concrete curb. Where no curb exists, locations shall be 
adequately marked by a method approved by MCUD. Brass or aluminum markers may also be 
used. 

D. Testing and inspection for acceptance of gravity sewers shall comply with Section 7.5.7.F. 

E. Wastewater force mains. 

(1) General.  

Pipe used in wastewater force main systems shall be either PVC or DIP. 

(2) Pipe and fittings 

(a) PVC pipe. 

1. Pipe four to 12 inches diameter shall be manufactured in accordance with AWWA 
standard C900, latest edition and have a DR of 25.  

2. The PVC pipe shall have a minimum working pressure rating of 100 psi.  

3. Pipe shall be the same outside diameter as ductile iron pipe.  

4. Pipe 14 inches diameter and larger shall be manufactured in accordance with AWWA 
Standard C905, Latest Edition, and shall have a DR of 25.   

5. All PVC pipe under pavement must be sleeved or meet FDOT Standard Specifications for 
Road and Bridge Construction as amended. 

6. Pipe shall have integral bell push on type joints conforming to ASTM D3139. 

7. Pipe fittings used with PVC pipe shall conform to Section 7.5.13.B. 

(b) Ductile iron pipe  

1. All ductile iron pipe of nominal diameter four to 20 inches shall be Class 350, pipes larger 
than 20 inches shall be Class 250 and shall conform to ANSI/AWWA A21.51/Cl5l. 

2. All fittings shall be mechanical joint ductile iron or gray iron conforming to ANSI/AWWA 
A21.10/C110, 250 psi minimum pressure rating, or ductile iron compact fittings in 
accordance with ANSI/AWWA A21-53/Cl53. 

3. Joints for ductile iron pipe and fittings shall be push-on or mechanical joints conforming 
to ANSI/AWWA A21.11/C111, unless otherwise called for on the DRAWINGS. Restrained 
or flanged joints shall be provided where specified on the Drawings. Flanged joints shall 
conform to ANSI Standard B16.1-125 LB. Restrained joints shall conform to the tables in 
the standard drawings. 

(3) Force main construction. Requirements specified in Section 7.5.6. shall apply. 

(4) Hydrostatic tests. Requirements specified in Section 7.5.7.F. shall apply except that all pipe 
sections to be tested shall be subjected to a hydrostatic pressure of 100 psi. 

(5) Final cleaning.  

(a) Prior to final inspection and acceptance of the force main by MCUD, the contractor shall flush 
and clean all parts of the system.  

(b) Flushing and cleaning shall remove all accumulated construction debris, rocks, gravel, sand, 
silt, and other foreign material from the sewer system at or near the downstream end. 

F. Upon MCUD's final inspection of the pressure pipe systems, if any foreign matter is still present in 
the system, contractor shall clean the sections and portions of the lines as required. 
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Sec. 7.2.16 Lift Stations 

A. Site 

(1) Lift Station sites shall be minimum 50 feet by 50 feet, unless otherwise determined by MCUD.   

(2) Lift Station sites shall be conveyed to MCUD through a developer’s agreement.  

(3) The boundary of all new lift stations shall be located a minimum of 50 feet away from any vertical 
structure. 

(4) Site shall have a six inches x 18 inches concrete curb around the perimeter as shown in the 
construction details, except at the gates.  

(5) Chain link fencing that complies with Section 7.5.12 shall be set in the centerline of the curb.  

(6) All pervious area shall be covered with 4 inches of FDOT #57 stone, with a 60 mil geofabric weed 
control liner underneath. The stone shall be flush with the wet well elevation. 

(7) The concrete driveway shall be 14 feet wide and six inches thick with six inch x six inch welded 
wire fabric. The concrete shall have a minimum strength of 3,000psi.  

B. Access 

Where no paved access is existing to the lift station site, a 12 foot wide paved asphalt access road 
(1.5 inch thick FDOT SP-9.5 Asphaltic Concrete, six inch thick LBR 40 Limerock Base, and six inch 
thick FBV 75 Sub-Base) shall be provided by the developer.  

C. Construction  

(1) Wet wells to be owned and operated privately shall comply with all applicable Federal, state, and 
local regulations for construction and connection to central service.  

(2) Wet wells to be conveyed to MCUD shall comply with all applicable federal, state, local 
regulations, and the engineered design approved by MCUD.  

Sec. 7.2.17 Reclaimed Water Systems 

A. These specifications cover the pipe, fittings, and accessory items used for reclaimed water 
transmission and distribution systems. 

(1) Pipe used in reclaimed water transmission and distribution systems shall either be PVC, DIP, or 
HDPE.  

(2) All PVC pipe and appurtenances shall be solid color Pantene Purple 522-C. All DIP and HDPE pipe 
and appurtenances shall be marked per Section 7.5.19.B.2.  

(3) The contractor shall be responsible for all materials furnished and storage of same, until the date 
of substantial completion.  

(4) The contractor shall replace at his own expense all materials found to be defective or damaged in 
handling or storage.  

(5) The contractor shall, if requested by MCUD, furnish certificates, affidavits of compliance, test 
reports, or samples for check analysis for any of the materials specified herein.  

(6) All pipe delivered to the project site for installation is subject to random testing for compliance 
with the designated specifications. 

(7) The reclaimed water pipe shall be inspected and tested as required in Section 7.5.7.F. 

B. Pipe materials 

(1) PVC pipe.  

(a) All PVC pipe of nominal diameter four to 12 inches shall be manufactured in accordance with 
AWWA standard C900, latest edition, and shall have a DR18.  
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(b) Pipe 14 inches diameter and larger shall be manufactured in accordance with AWWA C905, 
latest edition, and shall have a DR18.  

(c) PVC pipe shall have the same outside diameter as DIP. 

(d) All PVC pipe under pavement must be sleeved, as required. 

(e) PVC pipe shall have integral bell push on type joints conforming to ASTM D3139. 

(f) Fittings used with PVC pipe shall conform to Section 7.5.13.B. 

(2) Ductile iron pipe and fittings 

(a) All DIP of nominal diameter four to 20 inches shall be Class 350. Pipe larger than 20 inches 
shall be Class 250 and shall conform to ANSI/AWWA A21.51/C151. 

(b) Any fittings required shall be mechanical joint ductile iron or gray iron conforming to 
ANSI/AWWA A21.10/C110, 250 psi minimum working pressure rating, or ductile iron compact 
fittings in accordance with ANSI/AWWA A21.53/C153. 

(c) Joints for DIP and fitting joints shall be push-on or mechanical joints conforming to 
ANSI/AWWA A21.11/C111. Where called for in the plans, restrained or flanged joints shall be 
provided. Flanged joints shall conform to ANSI Standard B16.1-125 lb. Restrained joints shall 
conform to the tables in the standard details. 

(d) Primer and field coats shall be compatible and shall be applied in accordance with the 
manufacturers’ recommendations.  

(e) All DIP reclaimed water mains shall be marked with a continuous stripe located within the top 
90° of the pipe. The stripe shall be a minimum two inches in width and shall be Pantone 
Purple 522-C in color. Backfill shall not be placed for 30 minutes following paint application. 

(f) DIP shall be polyethylene encased (8 mil) where shown on the drawings or required by MCUD 
in accordance with ANSI/AWWA A21.51/C105. 

C.  Pipe installation for reclaimed water mains. 

(1) Pipe shall be installed in accordance with the manufacturer's specifications and instructions for 
the type of pipe used and applicable AWWA standards, such as AWWA 600 and C603, unless 
otherwise stated in these specifications. 

(2) All pipe, fittings and appurtenances shall be handled in such a manner as will prevent damage as 
specified in Section 7.5.7.B. 

(3) When reclaimed water mains are laid in the vicinity of pipe lines designated to carry potable 
water or raw wastewater they shall meet horizontal and vertical separation distance 
requirements specified in Section 7.5.7.E. 

(4) The trench preparation and bedding for the reclaimed water main shall meet the requirements 
specified in Section 7.5.4.E. 

(5) Hydrostatic testing of the reclaimed water mains shall comply with the requirements specified in 
Section 7.5.7.F. 

(6) Before being placed into service, all new reclaimed water mains shall be chlorinated in 
accordance with Section 7.5.13.3. However, bacteriological tests will not be required. 

D. Service lines, stops, fittings and service saddles 

(1) Service line shall be one inch, 1-1/2 inches or two inches polyethylene tubing conforming to 
specifications in AWWA C800 and AWWA C901. Service lines four inches and above shall be PVC 
pipe conforming to paragraph c.(1) above. All service line shall be lavender in color. 

(2) Corporation stops shall be one inch, 1-1/2 inches or two inch brass, equipped with connections 
compatible with the polyethylene tubing and threaded in accordance with specifications in 
AWWA C800 and AWWA C901. Curb stops shall be sized to match the meter size and conform to 
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the specifications in AWWA C800 and AWWA C901. 

(3) Fittings shall be brass, cast and machined in accordance with specifications in AWWA C800 and 
AWWA C901, with compatible polyethylene connections. 

(4) Service saddles shall be used for all service line taps. Service saddles shall be double stainless 
steel straps, anchored by a minimum four bolt pattern on a ductile iron saddle body. Service 
saddles for PVC pipe shall have the double strap sized exactly to the pipe outside diameter. 
Sealing gaskets shall be BUNA-N rubber. 

(5) MCUD may require fusion epoxy or nylon coated ductile iron body with stainless steel hardware 
in areas designated as corrosive. 

E. Location and identification.  

(1) Service lines.  

(a) The location of all service lines shall be as shown on the drawings and shall be either single or 
dual service.  

(b) Curbed streets shall be marked by etching or cutting a "RW" in the concrete curb for each 
installed service.  

(c) Where no curb exists, locations shall be adequately marked by a method approved by MCUD.  

(2) Water mains  

(a) All non-metallic reclaimed water mains shall be installed with a continuous, insulated 14 
gauge copper wire installed directly on top of the pipe for location purposes.  

(b) Detectable tape may be used in lieu of copper wire and shall be placed one foot above the 
top of the pipe. See standard details.  

(c) All lettering shall appear legibly on pipe and shall run the entire length of the pipe.  

(d) Lettering shall read as is acceptable for the intended use. 

F. Valves, hydrants and accessories for reclaimed water mains. 

(1) The resilient seat gate valves shall meet the requirements of AWWA C509 and the Section 7.5.8.B. 

(2) All shut-off valves 16 inches and larger shall be butterfly valves and shall conform to the AWWA 
C504 and Section 7.5.8.C. of these Specifications. 

(3) All valves shall be inspected and installed in accordance with the AWWA Standards for the type of 
valve and connection and shall comply with the requirements specified in Section 7.5.8. 

(4) All buried valves shall have cast-iron three piece valve boxes and shall comply with the 
requirements specified in Section 7.5.8., except that covers shall have "Reclaimed Water" cast 
into the top. 

(5) The air release valves for use in the reclaimed water mains shall be installed as shown on the 
Standard Drawings and shall comply with the requirements specified in Section 7.5.8.E. 

(6) Fire hydrants installed on the reclaimed water mains shall meet the requirements specified in 
Section 6.17 except that the exterior barrel color shall be Pantene purple 522-C, and the cap 
colors shall reflect the pressure rating of the hydrant.  
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NOTES:

1. SIGN TO BE PROVIDED BY CONTRACTOR.

2. HEIGHT OF SIGN WILL DEPEND ON LOCATION AND SURROUNDING LANDSCAPE PLANT

TYPES. IN ALL CASES, THE SIGN SHALL BE VISIBLE TO THE PUBLIC.

3. BACKGROUND SHALL BE WHITE, LETTERS SHALL BE BLACK (HELVETICA, SWISS 721

COREL OR ACCEPTABLE EQUAL) AND BORDER SHALL BE PANTONE PURPLE 522C.

4. ENGINEERING GRADE REFLECTIVE MATERIALS SHALL BE USED.

5. SIGN MATERIAL SHALL BE OF 0.040 GAUGE METAL.

6. POST SHALL BE 2-3/8" OD STEEL PIPE, HOT DIP GALVANIZED PER ASTM A-123.    POST

TO BE PROVIDED BY CUSTOMER.

7. MOUNTING HARDWARE SHALL BE STAINLESS STEEL.

8. SIGNS SHALL BE PLACED BY THE CONTRACTOR IN ACCORDANCE WITH CHAPTER

62-610 "ACCESS CONTROL AND ADVISORY SIGNS", FAC, THE COUNTY APPROVED

ENGINEERING PLANS AND/OR AS APPROVED BY UTILITIES.
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	Article 7 Construction Specifications and Design Details
	Division 1 Roadway and Drainage Construction Specifications 
	Sec. 7.1.1 General conditions.
	A. The regulations of this section control the requirements under which subdivision improvements and work in public and/or private right-of-way and other specified areas are to be permitted and constructed. 
	B. Any work proposed to be constructed in the right-of-way shall be reviewed and approved by the Office of the County Engineer through the applicable process established in Article 2 of this Code.
	C. Maintenance of Traffic (MOT) plans shall be provided for review and approval prior to work commencing in the right-of-way. MOT shall adhere to the FDOT Design Standards and/or Manual on Uniform Traffic Control Devices (MUTCD), as applicable.
	D. Any contractor performing work in a public or private right-of-way, or associated easements, shall be registered with the County through the Office of the County Engineer. Registration is to minimally demonstrate qualifications, certifications and insurance coverage in applicable areas that work is being performed.
	E. The requirements herein are intended to be complete only to the extent of protection of the public interest. It should be noted that private road subdivision construction must also meet the minimum standards contained in the Code in order to provide reasonable assurance to the public that the improvements are not sub-standard and do not create an undue burden of maintenance expense on the private road subdivision residents.
	F. The requirements included herein are considered only as the minimum standards. All proposed construction must be designed with full consideration given to the performance, functionality, structural suitability and durability, and regulatory compliance of the particular installation.
	G. Construction details are provided in this Article and illustrate construction requirements of this Code.  
	H. The construction details provided herein are generally applicable to all construction, however the County Engineer may approve or require minor variations or adjustments to fit particular circumstances. Additionally, the project engineer may submit revisions to said detail(s) provided the detail is clearly shown within a ‘cloud’.
	I. The use of the term "or equal" shall also be interpreted to include the term "approved equivalent". 
	J. Unless otherwise specified, construction work shall conform to the technical provisions of the most recent version of Sections 100 to 900 of the FDOT Standard Specifications for Road and Bridge Construction as well as the most recent version of the FDOT Design Standards.   

	Sec. 7.1.2 Applicable documents.
	Publications, codes, and specifications as hereinafter listed and referenced throughout these specifications are a part of these specifications to the extent of such reference. Reference is intended to refer to the latest revision or publication which has been officially adopted by the issuing agency. The term "State Road Department" when used in applicable sections of the FDOT Standard Specifications shall be interpreted to mean the Marion County Office of the County Engineer. References to payment methods and payment measurements therein are deleted. The latest edition of the following publications, unless otherwise specified, shall apply:
	American Association of State Highway and Transportation Officials (AASHTO)
	American Concrete Institute (ACI)
	American Iron and Steel Institute (AISI)
	American Society for Testing and Materials (ASTM)
	Florida Department of Transportation (FDOT)
	Standard Specifications for Road and Bridge Construction 
	Design Standards
	Drainage Manual
	Florida Method of Test for Moisture-Density Relations of Soils, Designation: FM 1 T-180
	Manual on Traffic Control and Safe Practices for Street and Highway Construction, Maintenance and Utility Operations
	Manual of Uniform Minimum Standards for Design, Construction and Maintenance for Streets and Highways (Greenbook)
	Site Impact Handbook
	Institute of Transportation Engineers Trip Generation Rate
	Manual on Uniform Traffic Control Devices (MUTCD)
	Water Management Districts
	Southwest Florida Water Management District permitting documentation  
	St. Johns River Water Management District permitting documentation

	Sec. 7.1.3 Construction specifications.
	A. Improvements in the right-of-way, drainage easements, utility easements, subdivisions, and other areas being developed shall be provided in accordance with the details provided herein, the approved plans, and the listed publications, codes, and specifications, as applicable. Construction of public facilities and infrastructure shall not be accepted for the public maintenance unless it conforms to the provisions herein.
	B. Changes to the work. No change to the work as shown on the approved plans shall be made without notification to and approval by the Office of the County Engineer.
	C. Use of roads during construction. Roads being used by the public at the commencement of construction which provide the only ingress and egress shall be maintained in a passable condition. Should an alternate route be contemplated, it must be reviewed and approved by the Office of the County Engineer. All haul routes for construction purposes shall be reviewed and approved by the Office of the County Engineer. Existing county roads damaged during construction which lie between the subdivision under construction and the nearest collector/arterial road as designated on the approved haul route, shall be subject to maintenance and repair by the developer.
	D. Location of utilities in public rights-of-way shall conform to those locations and burial depths shown in the details provided herein or as per this Code unless it can be shown that extenuating circumstances make it impossible or impractical to conform. All aerial utilities shall be a minimum height of 18 feet above centerline grade of roadway. If extenuating circumstances exist, communication and cable T.V. lines shall have 16 foot minimum vertical clearance. Utility companies are required to locate facilities within 48 hours of notice in County rights-of-way for design or construction purposes at no cost. The outside edge of all poles and above ground equipment shall be placed tangent to the right-of-way line or in an easement. As-built/record drawings shall be submitted at the completion of all utility work, certified as to horizontal and vertical location within the right-of-way. For purposes of this Section the term utility shall include, but not be limited to, cable television. 
	(1) Underground utilities placed under existing or proposed pavement shall be sleeved unless constructed of ductile iron or C-900 PVC main lines with mechanically restrained joints or as authorized by the County Engineer. Utility sleeves shall extend a minimum of eight feet from the edge of the pavement toward the right-of-way lines. 
	(2) Utility sleeves, and carrier pipes for jack and bore operations, shall be constructed and installed in accordance with the details provided herein with the exception that where the nature of a particular utility is such that skids or braces are not necessary for a smooth and level installation. In this instance, said skids or braces may be eliminated and smaller diameter sleeves may be used, such as in the case of cable television, telephone, electric, natural gas, and water service lines.
	(3) Jacking and boring of pipe under existing pavement is required. No jetting of pipe is permitted. Pavement cuts may be permitted subject to approval of the County Engineer as per the applicable sections of these specifications. Jacking and boring shall meet the requirements of Section 556 of the FDOT Standard Specifications.
	(4) Cable for television, telephone, and electric may be placed directly into the sleeve and do not require a separate conduit. Additional empty sleeves may be installed to allow for future utility replacement or expansion by any utility company desiring to do so.
	(5) Any costs associated with the installation of any sleeves shall be borne solely by the utility company or permit holder.

	E. Driveways in public or private rights-of-way shall conform to details provided herein, and shall be constructed in accordance with the permit issued for construction or the approved plans. It is the applicant’s responsibility to maintain the flow line of the swale and/or culvert unless specified otherwise on the permit or improvement plan for the subdivision. Driveways shall be constructed so as not to cause damage to the public road to which it connects, or interfere with or divert storm drainage, or create an unsafe traffic condition. If head walls are to be constructed in lieu of mitered end cuts on culvert pipe, they shall not extend vertically above the finish grade of the driveway. Headwalls are not permitted on roads with speed limit above 40 MPH. Headwall plans must be submitted along with the driveway permit application (or prior to commencement of construction) and the permit must be issued prior to commencement of construction. Driveways and associated features, including but not limited to culverts, mitered end sections, headwalls, etc., are the responsibility of the property owner and shall be maintained in a functional and safe condition.
	F. Clearing and grubbing.
	(1) Clearing and grubbing shall include the removal and proper disposal of, or portions thereof, all timber, brush, stumps, roots, grass, weeds and other such obstructions, above and to a depth of two feet below the finish grade in road rights-of-way, drainage retention areas, drainage rights-of-way, and other specified areas. Stumps shall be removed in their entirety from underneath the proposed roadway. This provision shall not apply to drainage retention areas if the project engineer designs the drainage system to accommodate the design storm without removal of existing trees. 
	(2) Disposal shall include the complete removal from rights-of way and other specified areas of the debris and unsatisfactory soils resulting from clearing and grubbing. Debris material shall not be buried onsite.  Burning of combustible materials shall be permitted subject to approval of all governing agencies having jurisdiction. When burning, all materials must be burned to a negligible ash and the ash shall be removed from the site.

	G. Earthwork.
	(1) Earthwork including excavation, filling and backfilling, shall conform to the details provided herein and the approved plans.
	(2) Selection and placement of fill and backfill materials shall be in accordance to FDOT Standard Specifications Section 120. Satisfactory materials must be used within four feet (horizontally and vertically) of the proposed road surface. Fill and backfill shall be placed in lifts of 12 inches, or less, when located within four feet of roadways and stabilized access and within one foot of the outer pipe wall. Each layer shall be compacted and tested in accordance with the quality control provisions in the specifications. Flowable fill may be used in accordance with FDOT Standard Specifications. 
	(3) Unsatisfactory soils. For roadways, unsatisfactory soils are defined as Types P, H, or M in Section 505 of the FDOT Design Standards and shall be addressed accordingly. For DRAs and the drainage system the handling of subsurface soils are to be addressed in accordance with the approved plans. Other means of stabilization utilizing surcharge, chemical or synthetic fabrics may be proposed by the project engineer subject to approval of the Office of the County Engineer. For roadways, all rocks greater than six inches in diameter shall be removed to a depth of six inches below the bottom of the stabilized subgrade.   

	H. Roads.
	(1) Material.
	(a) Material of stabilizing subgrade or roadway shall be Type B, conforming to Sections 911, 912 (FDOT 2000 Standard Specifications), 913, 913A and/or 914 of the FDOT Standard Specifications, as applicable.
	(b) Material for base course shall be as specified. Material shall conform to Sections 911 - 914 of the FDOT Standard Specifications.  
	(c) Bituminous materials shall conform to FDOT Standard Specifications.
	(d) Sand for prime coat material shall conform to FDOT Standard Specifications and shall be clean dry sand, free of sticks, trash, roots, and other organic materials. Sand shall have a plastic index less than four and shall be free of silt and rock particles or clay balls larger than one fourth inch in size. 
	(e) Asphaltic concrete material for surface course shall conform to applicable sections of the FDOT Standard Specifications.

	(2) Construction.
	(a) Subgrade construction shall be compacted to a thickness of not less than 12 inches.
	(b) Limerock base course shall conform to the FDOT Standard Specifications and shall be a thickness of not less than eight inches.
	(c) Prime and tack coats shall conform to the FDOT Standard Specifications. All finished limerock base courses shall be primed and sanded in conformance to FDOT Standard Specifications immediately following the application of prime materials.
	(d) Asphaltic concrete surface course shall conform to provisions of the FDOT Standard Specifications which apply to asphaltic concrete. Compacted thickness of surface course shall not be less than one and one-quarter inches for residential roads and one and one-half inches for collector and arterial roads. Greater thickness may be required if high traffic volume is anticipated.


	I. Road shoulders.
	(1) Stabilized shoulder construction is required adjacent to all paved and stabilized roadways. 
	(2) Materials for stabilizing shoulder shall be Type B conforming to the FDOT Standard Specifications.
	(3) Where stabilized shoulders are to be constructed the surface shall be brought to the required grade as depicted in the plan, profile and cross sections. Stabilizing shall be Type B stabilization conforming to the FDOT Standard Specifications. Stabilizing material shall be placed and mixed in one layer and compacted to a thickness of not less than six inches.

	J. Drainage facilities.
	(1) Pipe size and materials.
	(a) Drainage pipes shall be a minimum of (a) 15 inches for residential and commercial driveways and (b) 18 inches in diameter for all other stormwater systems within a right-of-way or easement associated with the right-of-way.
	(b) The use of reinforced concrete pipe shall conform to FDOT Standard Specifications. Other pipe material may be allowed if on the FDOT Qualified Products List (QPL), and with the approval of the County Engineer. For projects that are to be maintained by the County, justification for use of material other than reinforced concrete pipe shall include, but not be limited to data and values of water levels, soil conditions, resistivity, pH, chlorides and sulfates. For County projects, a value engineering proposal shall be provided with the justifications for the use of other than reinforced concrete pipe.
	(c) Headwalls and tailwalls for culverts and storm drain shall be manufactured steel end sections or rip rap or concrete structures in accordance with index numbers 250 through 268 of the FDOT Road Design Standards Manual. Culverts with mitered or flared end sections may be used if designed in accordance with Index numbers 270 through 273 of the FDOT Road Design Standards Manual. Concrete mitered end sections are required for culverts, cross drains and side drains when within a County right-of-way with posted speeds of 40 mph or greater. Construction shall conform to FDOT Standard Specifications.
	(d) Manholes, inlets and junction boxes shall be of pre-cast reinforced concrete, cast-in-place reinforced concrete or of brick masonry conforming to FDOT Standard Specifications as applicable.
	1. Manholes shall be located at the end of each run; at all changes in grade, size or direction; and at distances no greater than that indicated in the FDOT Drainage Manual.
	2. Brick for masonry construction shall be concrete brick or masonry units conforming to ASTM Specification C55 Grade S-II or Sections 425 and 949 of FDOT Standard Specifications.
	3. Mortar for masonry construction shall conform to Section 425 of FDOT Standard Specifications.
	4. Concrete for cast-in-place and pre-cast structures shall conform to the requirements of Section 425 of the FDOT Standard Specifications.
	5. Reinforcing the cast-in-place or pre-cast concrete structures shall be grade 40 conforming to Section 415 of the FDOT Standard Specifications.
	6. Pre-cast structures shall be subject to approval of design materials and fabrication details submitted prior to installation.
	7. Frames, grates and covers shall be of cast iron for installation where flush with the adjacent grade and subject to vehicular loads. Cast iron covers for manholes shall be designed for traffic bearing and shall weigh not less than 130 pounds. Covers shall have raised integral cast letters indicating "Sanitary", "Storm", "Electric", "Telephone", or similar lettering explaining the use and purpose of structure. Cast iron grates for inlets shall be designed for traffic bearing and shall have sufficient open area to pass the calculated maximum stormwater surface flow. No opening shall be greater than one inch in least dimension with lesser openings used where pedestrian safety is a consideration. Steel grates for inlets may be used in certain cases where approved by the Office of the County Engineer.
	8. Copies of the shop drawings, approved by the Engineer of Record, shall be submitted to the Office of the County Engineer for all County projects and publicly dedicated improvements. Any changes from the approved design shall be clearly indicated on the shop drawings and shown within a ‘cloud’.


	(2) Construction shall conform to Section 430 of the FDOT Standard Specifications. Pipe shall be laid to invert elevation indicated on the approved plans. Joints shall be made according to the manufacturer's printed instructions. Damage to protective bituminous coatings shall be repaired. Minimum burial depth of all utilities shall comply with the details provided herein. All drainage pipes shall have no less than one foot of cover with the exception of when a saddle is used per the detail provided herein.
	(3) Retention/detention areas. The in situ material below and within retention/detention areas shall not be excavated beyond the limits of the grades and elevations as indicated on the plans without the approval of the Office of the County Engineer.

	K. Grading.
	(1) Grading for construction of roads, utilities and drainage facilities shall conform to the requirements herein, as well as Section 120 of the FDOT Standard Specifications. 
	(2) Rough grading prior to construction shall bring the entire project area to the approximate finish grade or interim grade as specified on the approved plan. The subgrade shall be properly drained to insure stability prior to proceeding with construction.
	(3) Finish grading. Earth surfaces for the project area, including but not limited to road rights-of-way, drainage swales and retention areas, shall be brought to the elevations shown on the approved plans with a smooth surface ready for grassing or other designated vegetative cover. Areas around culverts, headwalls and tailwalls shall be graded to a neat and finished appearance. After completion of the installation of underground facilities, the surface shall be brought to the elevations shown on the approved plans. When utilities are installed in areas where no surface construction is proposed, the surface shall be restored to its original or better condition.

	L. Fencing.
	(1) Fencing shall conform to the requirements herein and shall be Type B fencing per Section 550 of the FDOT Standard Specifications. The use of other fencing type must be approved by the County Engineer. 
	(2) Fences shall be constructed six inches inside the property line of drainage retention areas and other dedicated public areas, unless otherwise specified on the approved plans. 
	(3) Fence posts shall be set in concrete to the dimensions shown in the details provided herein. Each post shall be capped. 
	(4) Gates shall be constructed where shown on the plan, shall be double hung, and shall produce a clear 20 foot wide opening.

	M. Traffic signs. 
	(1) This section includes street name signs, traffic regulatory signs, directional signs, warning signs, delineators, temporary signs, barricades and warning devices.
	(2) Traffic regulatory and warning signs shall conform to the requirements for conventional roads in the MUTCD.
	(3) Temporary signs, barricades, and warning devices advising the public of hazardous conditions or construction in progress shall conform to the requirement of the MUTCD. Appropriate signs, barricades and/or warning devices are required for all hazardous construction including all utility installations, and must be on site before commencement of construction.
	(4) Materials.
	(a) Street name signs shall be produced from blanks of aluminum alloy 6061-T6 conforming to ASTM Specifications B209 treated with Alodine 1200, Iridite 14.2, or Bonderite 721 prior to application of sheeting. Blanks shall be 0.080 inches thick and nine inches high by either 24, 30, or 36 inches in width as required to accommodate the sign message. Corners shall be rounded. For public or county maintained roads, letters or legend shall be six inches high, white high intensity reflective sheeting, on a green transparent film background with white 1/2 inch thick high intensity reflective border. For private or non-county maintained roads, letters or legend shall be six inch high, green high intensity reflective sheeting, on a white transparent film background with green 1/2 inch thick high intensity reflective border.
	(b) Posts for traffic signs shall be 2” square posts weighing not less than four pounds per lineal foot. Post shall be perforated on the mounting flange with 5/16 inch holes spaced at one inch centers beginning at one end of the post and providing no less than 60 holes. Mounting height shall not be less than seven feet to bottom of the sign face, or in accordance with the details herein.
	(c) Delineators are required on each end of cross drain culverts (except those with flush inlets). They shall be Type 2, four inches x eight inches, amber reflectors mounted on both sides of the post and conform to the FDOT Standard Specifications. Posts shall be a minimum of six feet long galvanized "U" channel weighing not less than two pounds per lineal foot. Post shall be perforated on the mounting flange with 5/16 inch holes spaced at one inch centers beginning at one end of the post and providing no less than 48 holes. Reflective faces shall face traffic and top of delineator shall be no less than four feet, and not more than five feet above finished grade. Post shall be buried to a depth no less than 18 inches below grade.
	(d) Fasteners. Bolts and nuts for securing sign faces to posts shall be Class "A" conforming to ASTM Specification A307. Bolts, nuts and flat washers shall be galvanized conforming to ASTM Specification A123 or cadmium.

	(5) Installation.
	(a) Sign posts shall be set to the minimum depth indicated and checked for vertical alignment. Post shall plumb and not be off vertical by more than five degrees.
	(b) Fasteners shall be securely installed using specified hardware. Galvanized or cadmium plated flat washers shall be used behind each nut and bolt head.
	(c) Speed limit signs shall not be erected until the Board has established the legal speed limit, based on the project engineer's speed study and recommendation as required in Article 6 of this Code.
	(d) Temporary signs, barricades and warning devices shall be installed and used in accordance with the requirements of the MUTCD and FDOT Design Standards.

	(6) Private road subdivisions may substitute more aesthetically pleasing sign materials upon approval of the County Engineer.

	N. Pavement markings.
	(1) This section includes reflective paint and thermoplastic pavement markings for traffic control.
	(2) Materials.
	(a) Traffic paint for pavement markings shall conform to subsections 971-12.2 and 971.12.3 of the FDOT Standard Specifications.
	(b) Glass spheres for reflective traffic paint shall be a Type I and Type 4 double drop application and conform to subsections 971-13.1 and 971-13.2 and 971-13.8 of the FDOT Standard Specifications. Six pounds per gallon of Type 1 glass spheres and eight pounds per gallon of Type 4 glass spheres shall be applied during the paint applications.
	(c) Thermoplastic striping conforming to Section 711 of FDOT Standard Specifications is required within the County right-of-way, unless otherwise excepted.  

	(3) Installation.
	(a) The work shall conform to Sections 710-3.1 through 710-6.5 inclusive and Section 710-6.8 through 710-6.10 inclusive of the FDOT Standard Specifications. The rate of application shall be 40 gallons per mile for six inch wide painted stripes and three linear feet per pound for thermoplastic applications. Six inch wide stripes shall be used in all instances except for stop bars which shall be 24 inches wide.
	(b) Surface Condition. The pavement surface shall be sufficiently cured prior to the installation of the permanent pavement markings, and these markings shall only be applied after 30 calendar days following the final pavement rolling.
	(c) Markings to be removed from final pavement surface shall be removed by an acceptable method as approved by the Office of the County Engineer. Over-painting on final pavement surfaces shall not be permitted to obliterate existing markings.


	O. Grassing.
	(1) This section includes sodding and seeding with associated work such as mulching, fertilizing and watering and shall conform to the requirements herein, as well as Sections 570 and 575 of FDOT Standard Specifications,2007 version unless modified hereafter in this section.
	(2) Materials.
	(a) Sod shall be established, well-rooted common Bermuda grass, St. Augustine grass, Centipede grass, Pensacola Bahia grass or Argentine Bahia grass except that where sod replaces or is adjacent to established private lawns, similar grass material to that existing shall be used. Sod shall be alive, fresh and uninjured at the time of planting.
	(b) Mulch material shall be dry straw of hay or oats, rye, Bermuda or Bahia grass free of weeds and undesirable grasses.
	(c) Seed shall consist of the following mixture per acre: 80 pounds of Argentine Bahia grass, 20 pounds of Roadside Bermuda and 30 pounds of Rye grass or Brown Top Millet (depending on season). Seed shall be verified for a minimum germination rate of 85 percent.
	(d) Fertilizer shall conform to Article 6. 
	(e) Hydro-seeding may be substituted for other methods of grassing except where sodding is specifically required in these specifications. Hydro-seeding shall comply with Section 570 of the FDOT Standard Specifications.

	(3) Workmanship.
	(a) Either seeding and mulching or sodding may be used except where sodding is specifically required. Work shall not begin until grading is approved. Lack of rain after planting shall not excuse the results of seeding or sodding as required in other sections. Sodding is required one course deep along the edge of pavement (minimum 16 inches as measured from the edge of pavement toward the ditch swale) and also at the ends of all cross drains and any other area where erosion is anticipated to be a problem. All grassing shall be well established, with minimum coverage of 70 percent by the end of the developer's maintenance period or final acceptance, as applicable, and any required grassing areas which are not well established or showing erosion shall be sodded by the developer or contractor prior to acceptance by the County.
	(b) Sodding shall be solid with edges staggered where possible. Each section shall be placed in firm contact with the soil.
	(c) Seed and fertilizer may be spread by mechanical spreaders which are independently operated as a part of the cultipacker or grain drill. Mulch is required and shall be applied at the rate of four tons per acre and shall be cut into the soil with a rotovator or other approved device. A cultipacker or a traffic roller shall be used for rolling the seeded and mulched areas. No less than 80 pounds of Bahia grass seed and no less than 20 pounds of Bermuda grass seed per acre shall be scattered uniformly over the grassing area. During the months of March through July, an additional 30 pounds per acre of millet grass seed shall be applied in addition to the Bahia grass and Bermuda grass seed. During the months of October through February an additional 30 pounds of rye grass seed shall be applied in addition to the Bahia grass and Bermuda grass seed. Fertilizer application shall be in conformance with Article 6.


	P. Concrete .
	(1) This section includes requirements for cast-in-place and pre-cast concrete construction.
	(2) For testing purposes concrete shall be designed by the working stress method. The ultimate design strength method may also be employed when consistent with industry standard. 
	(a) Proportioning of ingredients shall be in accordance with accepted mix design.
	(b) Reinforcing steel conforming to ASTM A615 with a yield strength no less than grade 40 shall be used unless otherwise specified in the plans.
	(c) Welded wire fabric shall conform to ASTM A185.
	(d) Premolded expansion joint filler shall conform to ASTM D1751 or D1752.
	(e) Joint sealer shall conform to ASTM Specification D1190.
	(f) Liquid curing compound shall conform to AASHTO Specification M148-60 Type 2.
	(g) Curing paper shall conform to AASHTO Specification M139.

	(3) Construction.
	(a) Concrete sidewalk shall conform to the requirements herein as well as the FDOT Standard Specification Section 522. Concrete shall be cured using any method contained in 520-8 of the FDOT Standard Specifications.
	(b) Concrete curb and gutter, curb elements, and traffic separators shall conform the details herein and the provisions of Section 520 of the FDOT Standard Specifications.
	(c) Concrete driveway aprons constructed in public rights-of-way shall conform to the requirements herein as well as the provisions of Section 350 of the FDOT Standard Specifications. Concrete driveways shall be constructed using 3,000 psi concrete and shall be at least six inches thick, and shall have six inch x six inch ten gauge welded wire fabric reinforcement. Fiber concrete may also be used but it also must be reinforced with welded wire fabric. Commercial driveways shall include a minimum of 12 inches stabilized subgrade.


	Q. Quality control.
	(1) This section includes requirements for testing and inspection. Testing Services shall be performed by an acceptable independent laboratory and inspection services shall be performed and/or overseen by the Project Engineer. Copies of all tests shall be submitted by the testing laboratory to the Office of the County Engineer and the Engineer of Record within three working days after tests are performed. All reports submitted shall be typed and legible.
	(2) Testing services.
	(a) Testing shall include workmanship, in-situ materials and material mixtures for compliance with the specified requirements. The Office of the County Engineer shall be notified a minimum of 48 hours prior to density tests and other specified tests.
	(b) Laboratory maximum density of soils or soil mixtures at optimum moisture shall be determined by ASTM D1557 for road subgrade, base course, pipe trenches and other applications except embankment fill materials for which maximum density shall be determined by ASTM D698.
	(c) Field density of limerock base course, stabilized subgrade, stabilized roadway, and soils or soil mixtures in fill or backfill shall be determined by Nuclear Method in accordance with ASTM D2922-81 or D3017-78.
	(d) Bearing value for soils and soil mixture shall be determined by the methods required for determining Limerock Bearing Ratio (LBR) according to FDOT Bulletin 22.
	(e) Concrete shall be sampled and tested in accordance with ASTM C172, C31 and C39.
	(f) Stability of asphaltic concrete shall be in accordance with FDOT Standard Specification 330. 
	(g) Other tests may be required as indicated in the approved plans and associated documentation. 

	(3) Testing requirements.
	(a) Stabilized subgrade shall be tested for LBR and field density. The minimum acceptable LBR shall be 40, and a minimum of two samples per mile of roadway shall be tested. In no event, shall there be less than one LBR test per project. Additional tests for LBR shall be taken if, in the opinion of the County Engineer, a change in the soil mixture is evident. The density of stabilized subgrade shall not be less than 98 percent of the maximum density as determined by FM 1 T-180. Field density tests shall be at intervals not to exceed 500 feet, but no less than one test shall be taken for each section of road between intersections or between an intersection and the termination of a road. The completed stabilized subgrade shall be shaped to conform to the finished lines, grades and cross sections indicated on the approved plans. The subgrade shall be checked by use of elevation stakes. The stabilized subgrade shall conform to the depths and widths specified on the approved plans. However, in no case shall the variance be greater than 1/2 inch for depth and two inches for width as measured from the centerline. The stabilized subgrade shall be located within the right-of-way in accordance with the approved plans.
	(b) Limerock base course shall be tested for LBR, carbonates of calcium and magnesium, liquid limit, plasticity, density and the width and depth specified. The minimum acceptable LBR shall be 100. A minimum of two samples per mile of roadway shall be tested. In no event shall there be less than one LBR test per project. Carbonates, liquid limits and plasticity shall conform to the requirements of Section 911 of the FDOT Standard Specifications. Density shall not be less than 98 percent of maximum density as determined by FM 1 T-180. Field density tests shall be at intervals not to exceed 500 feet, but no less than one test shall be taken for each section of road between intersections or between an intersection and the termination of a road. The finished surface of the base course shall be checked with a template cut to the required crown and with a 15 foot straight edge laid parallel to the center line of the road. All irregularities greater than 1/4 inch shall be corrected by scarifying and removing or adding rock as required, after which the entire area shall be re-compacted as specified. The base course shall conform to the depths and widths specified on the approved plans. However, in no case shall the variance be greater than 1/2 inch for depth and two inches for width as measured from the centerline. 
	(c) Asphaltic concrete surface course shall have extraction and specific gravity tests taken on the material placed each day. Design mix must be submitted to and approved by the Office of the County Engineer prior to the manufacture of the asphaltic concrete. The finished surface shall conform to Section 330-12 of the FDOT Standard Specifications. The surface course shall conform to the depths and widths specified on the approved plans. Density of asphaltic concrete surface course shall be 92 percent of approved project mix laboratory density. 
	(d) Stabilized roadway shall be tested as required for stabilized subgrade.
	(e) Stabilized shoulder shall be tested as required for stabilized subgrade. Field density shall be taken at intervals not to exceed one-quarter mile on each side of the road. Density of stabilized shoulder shall not be less than 95 percent of maximum density as determined by FM 1 T-180.
	(f) Pipe trenches within the limits of proposed pavement, stabilized roadway and stabilized shoulders, where such construction can be reasonably anticipated, shall be backfilled in accordance with Section 125-8, FDOT Standard Specifications and details herein. Tests on each layer of backfill shall be taken in intervals not to exceed 400 lineal feet of trench.

	(4) Inspection services. 
	(a) Inspection services shall include field examination for compliance with all requirements of these specifications.
	(b) Dimensional inspection. All construction shall be inspected before concealment to determine compliance with all depth, width, height, thickness and other dimensional provisions of these specifications.
	(c) Materials inspection. All materials used in construction which are not controlled by the testing requirements of this section shall be inspected for compliance with the provisions of other sections of these specifications. Manufacturer's certificates of compliance with the requirements of these specifications shall be furnished when requested.
	(d) Certification of Satisfactory Completion shall include certification as to both testing and inspection as to being in substantial compliance with the approved plans and associated documents. The project engineer is responsible for testing only to the extent of the receipt and review of all required satisfactory test results from the independent testing laboratory prior to the issuance of his certificate.




	Division 2 Utility Construction Specifications
	Sec. 7.2.1 Purpose and intent 
	This division sets forth the specifications for the construction of pipes and appurtenances for the utility system.
	Sec. 7.2.2 Minimum requirements
	A. Grades, survey lines and monuments: 
	(1) All work shall be constructed in accordance with the lines and grades shown on the plans. The full responsibility for keeping alignment and grade shall rest upon the contractor.
	(2) The contractor shall furnish and maintain stakes and other such materials, and give such assistance, for setting reference marks to the satisfaction of MCUD and the engineer. The contractor shall check such reference marks by such means as he may deem necessary and shall call MCUD’s attention to any inaccuracies. 
	(3) The contractor shall, at his own expense, establish all working or construction lines and grades as required from the reference marks, and shall be solely responsible for the accuracy thereof.
	(4) Property corners and survey monuments shall be preserved using care not to disturb or destroy them. If a property corner or survey monument is disturbed or destroyed during construction, whether by accident, careless work, or required to be disturbed or destroyed by the construction work, said property corner or survey monument shall be restored by a Florida licensed Surveyor. Contractor shall be responsible for all associated costs. 
	(5) The contractor shall provide line and grade stakes at a 100 feet maximum spacing and at all line or grade change locations. 
	(6) Contractor shall provide temporary bench marks at maximum 1,000 foot intervals in compliance with state statutes. 
	(7) The contractor shall constantly check line and grade of the pipe by laser beam method. In the event line and grade do not meet specified limits described hereinafter, the work shall be immediately stopped, MCUD notified, and the cause remedied before proceeding with the work 

	B. Utility coordination
	(1) All information received by the engineer and contractor through the review of MCUD record drawings and project files shall not be relied upon by contractor without field verification. The contractor is responsible for subsurface verification of all existing utilities prior to construction.
	(2) The contractor shall contact Sunshine State One Call of Florida, Inc., in accordance with required timeframes, prior to commencement of work, to locate existing underground utilities. 
	(3) The contractor shall utilize due care at all times when performing excavations. 
	(4) The contractor shall comply with all trench safety requirements as outlined in the FAC, and OSHA standards.
	(5) The contractor shall take all reasonable precautions against damage to existing utilities.  However, in the event of damage to an existing utility, the contractor shall immediately notify the responsible official of the organization operating the interrupted utility. The contractor shall lend all possible assistance in restoring services and shall assume all cost, charges, and/or claims connected with the interruption and repair of such services, as determined by Florida Statutes. 
	(6) If the contractor damages existing facilities belonging to MCUD, MCUD may elect to expedite the repairs to its facilities with MCUD forces.  The contractor shall reimburse MCUD for all repair costs should the contractor not act in a timely manner or is found to be negligible. 
	C. The contractor shall not operate MCUD valves without prior MCUD authorization. 

	D. Deviations occasioned by structures or utilities
	(1) Wherever obstructions are encountered during the progress of the work and interfere to such an extent that an alteration in the plans is required, MCUD shall have the authority to order a deviation from the line and grade or arrange with the owners of the structures for the removal, relocation, or reconstruction of the obstructions.
	(2) Where other existing utilities are an impediment to the vertical or horizontal alignment of a proposed main, MCUD shall have the authority to order a change in grade or alignment of the proposed main. MCUD shall have the authority to direct the contractor to coordinate with all utilities and other users of the right-of-way to facilitate appropriate conflict resolutions.

	E. Subsurface exploration and test pits
	(1) The contractor shall examine the site and undertake subsurface investigations including soil borings before commencing the work. MCUD will not be responsible for presumed or existing soil conditions in the work area.
	(2) Test pits:
	(a) Test pits for the purpose of locating underground pipeline, utilities, or structures in advance of the construction shall be excavated and backfilled by the contractor
	(b) Test pits shall be backfilled immediately after their purpose has been satisfied and maintained in a manner satisfactory to MCUD.
	(c) The costs for such test pits shall be borne by the contractor. 
	(d) Test pit locations are to be included in construction contracts and the location shall be determined by MCUD at the pre-design meeting. Test pits shall be included in the bid form.


	F. Maintenance of traffic and closing of streets: Refer to Section 7.1.2.G
	G. Protection of public and property: Refer to Section 7.1.2.G  
	H. Protection of utility structures
	(1) Temporary support, adequate protection and maintenance of all underground and surface utility structures including drains, sewers, manholes, hydrants, valves, valve covers, power poles and miscellaneous other utility structures encountered in the progress of the work shall be furnished by the contractor at his expense.  
	(2) Any such structures that may have been disturbed shall be restored upon completion of the work.  
	(3) MCUD’s valves, hydrants, manholes, and other appurtenances shall be made accessible to MCUD’s personnel during all phases of construction.

	I. Open excavation: Refer to Section 7.1.2.H
	J. Protection of trees and sod: Refer to Section 7.1.2.P 
	K. Restoration of fences
	(1) Any fence, or part thereof, that is damaged or removed during the course of the work shall be repaired or replaced by the contractor and shall be left in as good a condition as before the starting of the work. Areas affected by fence removal shall be secured daily. 
	(2) The manner in which the fence is repaired or replaced and the materials used shall be subject to the approval of MCUD. 

	L. Protection against siltation and bank erosion: Refer to Section 7.1.2.G
	M. Access to public services: Refer to Section 7.1.2.G
	N. Public nuisance: Refer to Section 7.1.2.G 
	O. Construction in easements and rights-of-way: Refer to Section 7.1
	P. Miscellaneous requirements.
	(1) All work which might be damaged or rendered inferior by inclement weather shall be suspended during such weather. The work shall be covered and protected so that it is not damaged by the weather. 
	(2) All chemicals used for construction or furnished for operation, must show approval from the EPA.  Use of such chemicals and disposal of residues shall be in strict conformance with label instructions and materials safety data sheets supplied by the manufacturer. 
	(3) The contractor shall not impede or interfere with the work of other contractors on the project and shall cooperate with the other contractors to ensure project progress. 
	(4) Any existing MCUD owned equipment or material which is removed or replaced as a result of construction that is determined by MCUD as salvage in the construction documents shall be delivered to an MCUD approved location.


	Sec. 7.2.3 Confined spaces 
	All confined space entries shall comply with all applicable FAC and OSHA requirements.
	Sec. 7.2.4 Site work
	A. General
	All site work shall conform to the approved plan for which a permit is issued.  

	B. Excavation
	(1) General
	(a) All excavation, backfill, fill, and grading associated with utility trench and structural construction shall be performed by the contractor concurrently with the work specified in the project specifications. 
	(b) The contractor shall furnish all labor, materials, equipment, and incidentals necessary to perform all excavation, backfill, compaction, grading, shoring, and slope protection required to complete the work shown on the drawings and specified herein. 
	(c) The work shall include, but not necessarily be limited to: lift stations, manholes, vaults, conduit, pipe, roadways and paving; all backfilling, fill, and required borrow; grading; disposal of surplus and unsuitable materials; and all related work such as sheeting, bracing, and water handling.
	(d) Unauthorized excavation, as well as remedial work directed by MCUD, shall be at the contractor's expense. 
	(e) When excavation has reached required sub grade elevations, a geotechnical/soils engineer shall make an inspection of conditions, if requested by MCUD. If the sub grade is unsuitable, contractor shall carry excavation deeper and replace excavated material with select common fill or bedding rock, as directed by MCUD.
	(f) If the contractor excavates below grade through error, for his own convenience, or through failure to properly dewater the excavation or disturbs the sub grade before dewatering is sufficiently complete, the contractor may be directed by MCUD to excavate below grade and refill the excavation using select common fill or bedding rock.
	(g) Slope sides of excavations shall comply with local codes, ordinances, and OSHA requirements. Contractor shall shore and brace where sloping is not possible due to space restrictions or stability of the material excavated in accordance with 29 CFR 1926.650. Sides and slopes shall be maintained in a safe condition until completion of backfilling.
	(h) Contractor shall stockpile satisfactory excavated materials at a location approved by MCUD until required for backfill or fill. When needed in the work, material shall be located and graded at the direction of a geotechnical/soils engineer.
	(i) Stockpiles shall be placed and graded for proper drainage. All soil materials shall be located away from the edge of excavations. All surplus and/or unsuitable excavated material shall be legally disposed of by the contractor daily. Any permits required for the hauling and disposing of this material shall be obtained by the contractor prior to commencing hauling operations.

	(2) Excavation for structures. 
	(a) All such excavations shall conform to the elevations and dimensions shown on drawing within a tolerance of plus or minus 0.10 foot and extending a sufficient distance, as shown on the drawings, from footings and foundations to permit placing and removing form work, installation of services, and other construction or inspection.
	(b) In excavating for footings and foundations, care shall be exercised not to disturb the bottom of the excavation. Bottoms shall be trimmed to required lines and grades to leave a solid base to receive concrete.

	(3) Trench excavation. 
	(a) Excavation for all trenches required for the installation of utility pipes shall be made to the depths or elevations indicated on the drawings and in such manner and to such widths as will give suitable room for laying the pipe within the trenches, for bracing and supporting, and for pumping and drainage facilities.
	(b) The bottom of the excavations shall be firm and dry and in all respects acceptable to MCUD.
	(c) Excavation shall not exceed normal trench width as specified in the standard drawings and as per FDOT Standard Specifications for Road and Bridge Construction. 
	(d) Where pipes are to be laid in bedding rock, select common fill or encased in concrete, the trench may be excavated by machinery to or just below the designated subgrade provided that the material remaining in the bottom of the trench is no more than slightly disturbed.
	(e) Where the pipes are to be laid directly on the trench bottom, the lower part of the trenches shall not be excavated to grade by machinery. The last of the material being excavated shall be done manually in such a manner that will give a shaped bottom, true to grade, so that pipe can be evenly supported on undisturbed material, as specified in the Standard Details. Bell holes shall be made as required. 


	C. Sheeting and bracing in excavations
	All sheeting and bracing shall comply with OSHA regulations in accordance with 29 CFR 1926.650.
	D. Dewatering, drainage, and flotation
	(1) The dewatering operation shall comply with the requirements of the permitting regulatory agencies. 
	(2) The contractor shall excavate, construct, and place all pipelines, concrete work, fill, and bedding rock in-the-dry. The contractor shall not make the final 24 inches of excavation until the water level is a minimum of one foot below proposed bottom of excavation. 
	(3) Discharge water shall be clear, with no visible soil particles. 
	(4) Discharge from dewatering shall be disposed of in such a manner that it will not interfere with the normal drainage of the area in which the work is being performed, create a public nuisance, or form ponding. 
	(5) The operations shall not cause injury to any portion of the work completed, or in progress, or to the surface of streets, or to private property.
	(6) If private property is involved, advance written permission shall be obtained by the contractor from the property owner.
	(7) The contractor shall provide and maintain proper equipment and facilities to remove and properly dispose of all water entering excavations. Such excavations shall be kept dry to obtain a satisfactory undisturbed subgrade foundation condition until completion and acceptance of construction.
	(8) Dewatering shall be conducted in such a manner as to preserve the natural undisturbed bearing capacity of the subgrade soils at proposed bottom of excavation.
	(9) Wellpoint’s shall be surrounded by suitable filter sand and negligible fines shall be removed by pumping.
	(10) The contractor shall furnish all materials and equipment and perform all work required to install and maintain the drainage systems for handling groundwater and surface water encountered during construction of structures, pipelines and compacted fills.
	(11) Water levels shall be measured in observation wells located as directed by MCUD during backfilling and construction. Continuous pumping will be required as long as water levels are required to be below natural levels.
	E. Bedding and fill
	(1) General
	(a) Material placed in fill areas under and around structures and pipelines shall be deposited within the lines and to the grades shown on the drawings or as directed by MCUD, making due allowance for settlement of the material.
	(b) Fill shall be placed only on properly prepared surfaces which have been inspected and approved by MCUD. If sufficient select common or common fill material is not available from excavation on site, the contractor shall provide fill as may be required.
	(c) Fill shall be brought up in substantially level layers or lifts starting in the deepest portion of the fill. All lifts shall be a maximum of 12 inches in depth.
	(d) The entire surface of the work shall be maintained free from ruts and in such condition that construction equipment can readily travel over any section.
	(e) Prior to filling, the ground surface shall be prepared by removing vegetation, debris, unsatisfactory soil materials, obstructions and deleterious materials. Contractor shall plow strip or break up sloped surfaces steeper than one vertical to four horizontal so that fill material will bond with the existing surface. 
	(f) Fill material shall not be placed on surfaces that are wet, muddy, frozen, or contain frost or ice.

	(2)  Materials
	(a) Materials for backfilling shall be as specified in FDOT Utility Accommodation Manual (UAM) .
	(b) Samples of the materials used as bedding and fill, whether excavated or borrow material, shall be made available for testing by MCUD upon request.
	(c) Fill that is unsuitable by FDOT UAM standards shall be removed and replaced with suitable material at the direction of MCUD at no additional cost beyond that contained in the construction contract.

	(3) Bedding and fill for structures. 
	(a) Bedding rock shall be used for bedding under all structures as indicated on the standard details. The contractor shall take all precautions necessary to maintain the bedding in a compacted state and to prevent washing, erosion or loosening of this bed.
	(b) Fill shall be used as backfill against the exterior walls of the structures.
	(c) Fill shall be compacted sufficiently in accordance with Section 7.5.4.H of these specifications. If compaction is by rolling, tamping, vibratory, or ramming, material shall be wet down as required.
	(d) Backfilling shall be carried up evenly on all walls of an individual structure. No fill shall be allowed against walls until the walls and their supporting slabs, if applicable, have attained sufficient strength.
	(e) Where pipes pass through building walls, the contractor shall take precautions to consolidate the fill up to an elevation of at least one foot above the bottom of the pipes. Fill in such areas shall be placed for a distance of not less than 3 feet either side of the edge of the pipe in level layers not exceeding 8 inches in depth.
	(f) The surface of filled areas shall be graded to smooth true lines, strictly conforming to grades indicated on the drawings. No soft spots or uncompacted areas will be allowed in the work.
	(g) Temporary bracing shall be provided as required during construction of all structures to protect partially completed structures against all construction loads, hydraulic pressure and earth pressure. The bracing shall be capable of resisting all loads applied to the walls as a result of backfilling.

	(4) Bedding and fill for pipes. 
	(a) Bedding for pipe shall be as shown on the plans and comply with the standard details. The contractor shall take all precautions necessary to maintain the bedding in a compacted state and to prevent washing, erosion or loosening of this bed.
	(b) Backfilling over and around pipes shall begin as soon as practicable after the pipe has been laid, jointed, and inspected. All backfilling shall be promptly completed and as shown on the standard detail.
	(c) Any space remaining between the pipe and sides of the trench shall be carefully backfilled and spread by hand or approved mechanical device and thoroughly compacted with a tamper as fast as placed, up to a level of one foot above the top of the pipe. The backfilling shall be carried up evenly on both sides. Compaction shall be in accordance with the standard details and Section 7.5.4.H.

	(5) The remainder of the trench above the compacted fill, as described above, shall be backfilled and thoroughly compacted in uniform layers. Compaction shall be in accordance with the standard details and Section 7.5.4.H.

	F. Compaction
	(1) General. 
	(a) The contractor shall control soil compaction during construction on each one foot lift to provide a minimum density of 95 percent of the maximum dry compacted density as determined by AASHTO T-180. 
	(b) When within the limits of the roadbed, driveways and all travelways, the contractor shall control soil compaction during construction on each one foot lift to provide a minimum density of 98 percent of the maximum dry compacted density as determined by AASHTO T-180.
	(c) The contractor shall provide MCUD copies of all soils testing reports, prepared by a geotechnical/soils engineer, demonstrating compliance with these specifications.
	(d) If the compacted surface of any layer of material is determined to be too smooth to bond properly with the succeeding layer, it shall be loosened by harrowing or by another approved method before the succeeding layer is placed.
	(e) All fill materials shall be compacted in-the-dry. The contractor shall dewater excavated areas as required to perform the work and in such manner as to preserve the undisturbed state of the natural inorganic soils. Contractor shall break up the ground surface, pulverize, moisture-condition to the optimum moisture content, and compact to required depth and percentage of maximum density.
	(f) Material shall be moistened or aerated as necessary to provide the optimum moisture content before compaction.
	(g) Material which is too wet shall be spread on the fill area and permitted to dry, assisted by harrowing if necessary, until the moisture content is reduced to allowable limits.  
	(h) The contractor shall supply all hose, piping, valves, sprinklers, pumps, sprinkler tanks, hauling equipment and all other materials and equipment necessary to place water in the fill in the manner specified. 

	(2) Compaction tests.
	(a) One compaction test location shall be required for each 300 feet of pipe and for every 100 square feet of backfill around structures as a minimum. MCUD may determine that more compaction tests are required to certify the installation depending on field conditions. The locations of compaction tests within the trench shall be in conformance with the following schedule:
	1. One test at the spring line of the pipe.
	2. At least one test for each 12 inches layer of backfill within the pipe bedding zone for pipes 24 inches and larger.
	3. One test at an elevation of one foot above the top of the pipe.
	4. One test for each two feet of backfill placed from one foot above the top of the pipe to finished grade elevation.

	(b) If geotechnical/soils engineer testing indicates fill which has been placed is below specified density, contractor shall provide additional compaction and testing prior to commencing further construction.


	G. Grading. Refer to Sec 7.1.2.L

	Sec. 7.2.5 Trenchless pipe installation
	All jack and bore and horizontal directional drilling shall comply with FDOT Standard Specifications, as amended.

	Sec. 7.2.6 General Construction Requirements 
	A. Pipe handling.
	(1) The contractor shall be responsible for all materials furnished and storage of same, until the date of substantial completion. All PVC pipe materials shall be stored so as not exposed to direct sunlight prior to installation.
	(2) The contractor shall replace at his own expense all materials found to be defective or damaged in handling or storage. The contractor shall, if requested by MCUD, furnish certificates, affidavits of compliance, test reports, or samples for check analysis for any of the materials specified herein. 
	(3) All pipe delivered to project site for installation is subject to random testing for compliance with the designated specifications.
	(4) Pipe shall be handled in such a manner as will prevent damage to the pipe or coating.
	(5) Accidental damage to pipe or coating shall be repaired or replaced to the satisfaction of MCUD or replaced. 
	(6) The pipe shall be supported on timber cradles or on properly prepared ground, graded to eliminate all rock points and to provide uniform support along the full length, when not being handled. 
	(7) The pipe shall be supported at all times in a manner which will not permit distortion or damage to the lining or coating when being transported.
	(8) Joint gaskets shall be stored in a clean, dark, and dry location until immediately before use.
	(9) All pipe and fittings shall be inspected prior to lowering into trench to insure no cracked, broken, or otherwise defective materials are being used. 
	(10) The contractor shall clean ends of pipe thoroughly and remove foreign matter and dirt from inside of pipe and keep clean during and after laying.
	(11) Pipe shall not be dropped or dumped into trenches under any circumstances. Pipe shall be lowered into the trench in such a manner as to avoid any physical damage to the pipe.

	B. Pipe installation 
	(1) Dirt or other foreign material shall be prevented from entering the pipe or pipe joint during handling or laying operations and any pipe or fitting that has been installed with dirt or foreign material in it shall be removed, cleaned and relaid. When pipe laying is not in progress, the open ends of the pipe shall be closed by a water-tight plug or by other means approved by MCUD to ensure absolute cleanliness inside the pipe.
	(2) If the pipe laying crew cannot put the pipe into the trench and in place without getting earth into the pipe, MCUD may require that snugly-fitted, tightly-woven canvas bags be placed over each end before lowering the pipe. The bags shall be left in place until the connection is to be made to the adjacent pipe.
	(3) Contractor shall remove all foreign material from the pipe or joint ring before the next pipe is placed. 
	(4) Minimum pipe depth shall comply with FDEP design criteria.
	(5) All PVC pipe shall be installed in accordance with AWWA C600.
	(6) All ductile iron pipe shall be installed in accordance with AWWA C600 unless such standards conflict with this Code in which case this Code shall apply. Contractor shall cut pipe only as necessary to comply with alignment shown on the plans. Flame cutting of pipe shall not be allowed.
	(7) Contractor shall provide special tools and devices, such as special jacks, chokers, and similar items required for proper installation. Lubricant for the pipe gaskets shall be furnished by the pipe manufacturer, and no substitutes shall be permitted under any circumstances.
	(8) Long radius curves, either horizontal or vertical, shall be laid with standard pipe by deflections at the joints. Maximum deflections at pipe joints and laying radius for the various pipe lengths shall be as recommended by the pipe manufacturer. Laying of sewer pipe shall be accomplished to line and grade in the trench only after it has been dewatered and the trench has been prepared in accordance with specifications outlined herein.
	(9) All pipe laid shall be retained in position so as to maintain alignment and joint closure until sufficient backfill has been completed to adequately hold the pipe in place. All pipe shall be laid to conform to the line and grade shown on the plans.
	(10) Variance from established line and grade, at any point along the length of the pipe, shall not be greater than 1/32 inches per inch of pipe diameter and not to exceed 1/2 inches, provided that any such variation does not result in a level or reverse sloping invert.
	(11) The sewer pipe shall be laid up grade from point of connection on the existing sewer or from a designated starting point.
	(12) The sewer pipe shall be installed with the bell end forward or upgrade.
	(13) All pipe shall be installed to the homing mark on the spigot. MCUD shall be given an opportunity to check all joints in this manner before backfilling. 
	(14) The markings on reinforced concrete pipe indicating the minor axis of the elliptical reinforcement shall be placed in a vertical plane (top or bottom) when the pipe is laid.

	C. Coatings and linings.
	(1) All ductile iron pipe and fittings shall have an interior and exterior protective coating approved by MCUD, and applied according to the manufacturer’s specifications.
	(2) Where ductile iron pipe and fittings are to be below ground or installed in a casing pipe the exterior coating shall be a minimum one mil thick in accordance with ANSI/AWWA A21.51/C151, or a MCUD approved alternative. 
	(3) Where ductile iron pipe and fittings are to be installed above ground, pipe, fittings, and valves shall be thoroughly cleaned and given one field coat (minimum 1 1/2 mils dry thickness) of rust inhibitor primer. Intermediate and finished field coats shall also be applied by the contractor (minimum 1 1/2 mils dry thickness each coat). 
	(4) Primer and field coats shall be compatible and shall be applied in accordance with the manufacturers’ recommendations. 
	(5) Final field coat shall be blue for domestic water, green for sewer, and Pantone 522-C for reclaimed.
	(6) All domestic and reclaimed water ductile iron pipe and fittings shall have an interior protective cement-mortar lining and an exterior seal coat of asphaltic material in accordance with ANSI/AWWA A21.4/C104, or a MCUD approved alternative. 
	(7) All sewer ductile iron pipe and fittings shall have an interior protective lining of coal tar epoxy or polyethylene with a minimum dry thickness of 30 mils applied by the pipe manufacturer.  Polyethylene lining material shall comply with ASTM D-1248 and shall be fused to the interior of the pipe by heat forming a tightly bonded lining. 
	(8) Ductile iron pipe shall be polyethylene encased (eight mil) where shown on the drawings and in accordance with ANSI/AWWA A21.51/C105.   

	D. Pipe markings, identification and location.
	(1) On field cut pipe, contractor shall provide homing mark on the spigot in accordance with manufacturers’ recommendations 
	(2) Reinforced concrete pipe shall have markings indicating the minor axis of the elliptical reinforcement.
	(3) Each length of pipe shall bear the name or trademark of the manufacturer, the location of the manufacturing plant, and the class or strength classification of the pipe and be plainly visible on the pipe barrel. 
	(4) Pipe which is not marked clearly is subject to rejection. All rejected pipe shall be promptly removed from the project site by the contractor. 
	(5) All non-metallic water mains shall be installed with a continuous, insulated 14 gauge copper wire installed directly on top and affixed to the pipe for locating purposes.  
	(6) All PVC water mains shall be a solid blue color.
	(7) All ductile iron force mains shall be marked with a continuous stripe located within the top 90° of the pipe. Said stripe shall be a minimum two inches in width and shall be green in color. Backfill shall not be placed for 30 minutes following paint application.
	(8) Horizontal directional drilling shall use 2 locating wires with a tensile strength of 1800 psi.
	(9) All PVC force mains shall be a solid green color.
	(10) All lettering shall appear legibly on the pipe and shall run the entire length of the pipe. Lettering shall read as is acceptable for the intended use. 
	(11) Utility main markers shall be required when a main is more than 30 feet from the edge of pavement or in an easement not adjacent to the right-of-way. 

	E. Separation of Pipes.
	Horizontal and vertical separation of pipes shall comply with FAC and this Code, unless otherwise approved by MCUD and the County Engineer.
	F. Testing and inspection.
	(1) Testing criteria.
	(a) Hydrostatic tests shall consist of a pressure and leakage test. 
	(b) Hydrostatic tests shall be conducted on all newly laid pressure pipes, joints, and valves including all service lines to the curb stops. 
	(c) Air testing of pressure pipes will not be permitted under any circumstance. 
	(d) Tests may be made on sections not exceeding 2,000 feet, when this procedure is acceptable to MCUD. 
	(e) Contractor shall furnish all necessary equipment and material, make all taps, and furnish all closure pieces in the pipe as required. 
	(f) Equipment to be furnished by the contractor shall include graduated containers, pressure gauges, hydraulic force pumps, and suitable hoses and piping. 
	(g) MCUD will monitor and approve a satisfactory test.
	(h) The contractor may conduct hydrostatic tests after the trench has been partially backfilled with the joints left exposed for inspection for his informational purposes only.
	(i) The hydrostatic tests for acceptance shall only be conducted after the trenches have been completely backfilled and compacted as specified. 
	(j) Where any section of pipe is provided with concrete thrust blocking, pressure test will not be made until at least five days have elapsed after the thrust blocking is installed. If high-early cement is used for the concrete thrust blocking, the time may be reduced to 24 hours if MCUD concurs that the concrete has cured and reached adequate strength.
	(k) All pipe sections to be pressure tested shall be subjected to a hydrostatic pressure of 150 psi. The duration of each pressure test shall be for a period of two hours. The basic provisions of AWWA C600 shall be applicable. 
	(l) Prior to testing, the contractor shall flush all sewers with water sufficient in volume to obtain free flow through each line. Flushing water and debris shall not enter any operating lift station wet well. Flushing water will be pumped from the sewer system during flushing to an acceptable discharge location. A visual inspection, via video logging, shall be made and all obstructions removed.

	(2) Procedure for pressure test. 
	(a) Each section of pipe to be tested, as determined by MCUD, shall be slowly filled with water and the specified test pressure shall be applied by means of a pump connected to the pipe in a satisfactory manner. 
	(b) Before applying the specified test pressure, all air shall be expelled from the pipe. To accomplish this, taps shall be made, and appropriate valves installed to ensure bleeding of all air from the main. 
	(c) If defective pipes, fittings, valves, or hydrants are discovered in consequence of this pressure test, all such items shall be removed and replaced by the contractor with sound material and the test shall be repeated until satisfactory results are obtained. Provisions of AWWA C600, where applicable, shall apply.

	(3) Procedure for leakage test. 
	(a) After completion of the pressure test, a leakage test shall be conducted to determine the quantity of water lost by leakage under the specified test pressure. Provisions of AWWA C600, where applicable, shall apply.
	(b) Allowable leakage in gallons per hour for pipeline shall not be greater than that determined by AWWA Manual 23 or the formula:

	L=N*D*(P^(1/2)) / 7400
	Note:
	L = Maximum allowable leakage in gallons per hour.
	N = Number of pipe joints.
	D = Nominal diameter of the pipe in inches.
	P = Average test pressure during leakage test in pounds per square inch gauge.
	(c) Leakage is defined as the quantity of water to be supplied in the newly laid pipe or any valved section under test, which is necessary to maintain the specified leakage test pressure after the pipe has been filled with water and the air expelled.
	(d) Should any test of pipe laid disclose leakage greater than that allowed, contractor shall locate and replace or repair the defective joints, pipe or valve until the leakage from subsequent testing is within the specified allowance. All pipe and accessories to be installed shall be inspected and tested at the place of manufacture by the manufacturer as required by the manufacturer’s specifications.
	(e) Each length of pipe shall be subject to inspection and approval at the factory, point of delivery, and site of work. If requested by MCUD, a sample of pipe to be tested shall be selected at random by MCUD or the testing laboratory approved by MCUD.
	(f) When the specimens tested conform to applicable standards, all pipe represented by such specimens shall be considered acceptable based on the test parameters measured. Copies of test reports shall be available before the pipe is installed in the project.
	(g) In the event that any of the test specimens fail to meet the applicable standards, all pipe represented by such tests shall be subjected to rejection. The contractor may furnish two additional test specimens from the same shipment or delivery, for each specimen that failed and the pipe will be considered acceptable if all of these additional specimens meet the requirements of the applicable standards. All such retesting shall be at the Contractor's expense.

	(4) Pipe which has been rejected by MCUD shall be removed from the site of the work by the contractor and replaced with pipe which meets these specifications. All gravity sewers shall be tested for alignment, deflection and integrity prior to acceptance. In addition, a leakage test may be required for gravity sewers, at the discretion of MCUD. 
	(5) The leakage testing shall be performed by the contractor who shall be responsible for furnishing all necessary labor and equipment to conduct such testing. Alignment, deflection and integrity testing shall be performed utilizing television inspection or other methods solely at the discretion of MCUD.
	(6) Gravity sewers shall be required to pass a leakage test before acceptance.
	(7) Leakage testing shall be conducted in accordance with the procedure for "Recommended Practice for Low Pressure Air Testing of Installed Sewer Pipe" as established by the Uni-Bell PVC Pipe Association and ASTM F1417. Passing this test shall be presumed to establish leakage test limits of 50 gallons per day per inch diameter per mile of sewer.
	(8) Each test section shall not exceed 400 feet in length and shall be tested between adjacent manholes.
	(9) The contractor shall notify the Utilities Inspector a minimum of 48 hours prior to performing any leakage testing.
	(10) The results of all leakage tests shall be witnessed and approved by the MCUD inspector. These written results shall be formatted and adequately labeled so that they are easily understandable, and a copy provided to MCUD.
	(11) Internal video inspection or other testing methods for the gravity sewer shall be performed to check for, cleanliness, infiltration, alignment and deflection. The video inspection may also be used to check for cracked, broken or otherwise defective pipe, and overall pipe integrity.
	(a) If the video inspection reveals cracked, broken, or defective pipe, or pipe misalignment resulting in vertical sags in excess of one and one-half inch and in the case of PVC pipe a ring deflection in excess of five percent, the contractor shall be required to repair or replace the pipeline. MCUD reserves the right to pass a mandrel through the PVC pipe to confirm ring deflection.
	(b) Successful passage of the leakage test, and video or visual inspection is required before acceptance by MCUD.
	(c) Prior to repair or replacement of failed sewer pipe, the method of repair or replacement shall be submitted to MCUD for approval. Pressure grouting of pipe or manholes shall not be considered as an acceptable method of repair.


	G. Miscellaneous requirements. 
	(1) During inclement weather, all work which might be damaged or rendered inferior by such weather conditions shall be suspended. During suspension of the work from any cause, the work shall be suitably covered and protected so as to preserve it from injury by the weather or other circumstances. This measure includes installing temporary plugs in pipe ends to prevent contamination, inflow of debris, or access for animals and insects.
	(2) Any chemicals used during project construction or furnished for project operation, whether herbicide, pesticide, disinfectant, polymer, reactant, or of other classification, must show approval of either EPA or USDA. Use and storage of all such chemicals and disposal of residues shall be in strict conformance with label instructions and materials safety data sheets supplied by the manufacturer.
	(3) During construction progress, it may be necessary for other contractors and persons employed by MCUD to work in or about the site. MCUD reserves the right to put such other contractors to work and to afford such access to the construction site and at such times as MCUD deems proper. The contractor shall not impede or interfere with the work of such other contractors and shall cooperate with the other contractors for proper execution of the work. 
	(4) Any existing MCUD owned equipment or material including but not limited to valves, pipes, fittings, couplings, etc., which is removed or replaced as a result of construction, may be designated as salvage by the MCUD, and if so, shall be carefully excavated if necessary and delivered to MCUD at a location within Marion County.


	Sec. 7.2.7 Pressure pipe restraint.
	A. Restrained joint construction. 
	(1) Sections of piping requiring restrained joints shall be constructed using pipe and fittings with restrained "locked-type" joints manufactured by the pipe and fitting manufacturer.
	(2) The joints shall be capable of holding against withdrawal for line pressures 50 percent above the normal working pressure. 
	(3) Restrained pipe joints that achieve restraint by incorporating cut out sections in the wall of the pipe shall have a minimum wall thickness at the point of cut out that corresponds with the minimum specified wall thickness for the rest of the pipe.
	(4) The minimum number of restrained joints required for resisting forces at fittings and changes in direction of pipe shall be determined from the length of restrained pipe on each side of fittings and changes in direction necessary to develop adequate resisting friction with the soil. 
	(5) All pressure pipe fittings and other items requiring restraint shall use restraining assemblies as specified in the standard detail. In rare circumstances, thrust blocks may be used with approval of MCUD.
	(6) The mechanical joint restraint device shall have a working pressure of at least 250 psi with a minimum safety factor of 2:1. 

	B. Mechanical restraining devices.
	(1) Mechanical restraining devices as specified herein may be substituted for the restrained "locked-type" joints manufactured by the ductile iron pipe and fitting manufacturer. 
	(2) Joint restraint device. 
	(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) Flexibility of the joint shall be maintained after burial. 
	(c) Glands shall be manufactured of ductile iron conforming to ASTM 536. 
	(d) Restraining devices shall be of ductile iron heat treated to a minimum hardness of 370 BHN. 


	C. Thrust blocks. 
	(1) Additional concrete, harnesses, and/or ties shall be approved by MCUD.
	(2) Fittings shall be protected by polyethylene film, minimum eight mil thick, prior to placing concrete thrust block.
	(3) Concrete for thrust blocking shall have a minimum compressive strength of 2,500 psi.
	(4) Concrete shall be placed against undisturbed material, and shall not cover joints, bolts, or nuts, or interfere with the removal of any joint. 
	(5) Wooden side forms shall be provided for thrust blocks where trench conditions require. 
	(6) Thrust blocks shall be properly set and adequately cured prior to pressurizing the system.


	Sec. 7.2.8 Valves and valve boxes. 
	A. General.
	(1) All valves and appurtenances shall be designed, constructed and installed in accordance with the best practices and methods and shall comply with these specifications as applicable. 
	(2) All valves shall be inspected upon delivery in the field to insure proper working order before installation. 
	(3) Valves shall be set and jointed to the pipe in the manner as set forth in the AWWA Standards for the type of connection ends furnished.
	(4) All valves and appurtenances shall be installed true to alignment and rigidly supported.
	(5) Any valve or valve box damage shall be repaired to the satisfaction of MCUD before they are installed.
	(6) Valves shall be installed in a vertical position and be provided with a standard valve box so arranged that no shock will be transmitted to the valve. The box shall be vertically centered over the operating nut, and the cast iron box cover shall be set flush with the road or finished surface. 
	(7) After installation, all valves shall be subjected to the field test for piping as outlined in Section 7.5.6.F.  Should any defects in materials or workmanship appear during these tests, the contractor shall correct such defects to the satisfaction of MCUD. 
	(8) Flanged joints shall be made with hot dipped galvanized bolts, nuts and washers. Mechanical joints shall be made with mild corrosion resistant alloy steel bolts and nuts. All exposed bolts shall be painted the same color as the pipe. All buried bolts and nuts shall be heavily coated with two coats of bituminous paint.
	(9) Valves shall be located in an enclosure consistent with the standard details.

	B. Resilient seat gate valves.
	(1) General.
	(a) All gate valves 12 inches and smaller shall be resilient seat gate valves. 
	(b) Gate valves shall be resilient seated, manufactured to meet or exceed the requirements of AWWA C509, as amended. 
	(c) Valves shall have an unobstructed waterway equal to or greater than the full nominal diameter of the valve.

	(2) Material. 
	(a) The valve body, bonnet, and bonnet cover shall be cast iron ASTM A126, Class B. 
	(b) All ferrous surface inside and outside shall have a fusion-bonded epoxy coating. A two inch nut shall be provided for operating the valve. 
	(c) All valves are to be tested in strict accordance with AWWA C509.

	(3) Miscellaneous requirements. 
	(a) The valves shall be non-rising stem with the stem made of cast, forged, or rolled bronze as specified in AWWA C509.
	(b) Two stem seals shall be provided and shall be of the O-ring type. 
	(c) The stem nut must be independent of the gate.

	(4) The resilient sealing mechanism shall provide zero leakage at the water working pressure when installed with the line flow in either direction.

	C. Butterfly valves.
	(1) General.
	(a) All shut-off valves 16 inches and larger shall be butterfly valves. 
	(b) Butterfly valves and operators shall conform to the AWWA Standard Specifications for Rubber Seated Butterfly Valves, Designation C504, and Class 150A or B. 
	(c) The face-to-face dimensions shall be in accordance with above mentioned AWWA Specification for short-body valve.
	(d) The valve shaft shall be turned, ground, and polished, constructed of 18-8 stainless steel and designed for both torsional and shearing stresses when the valve is operated under its greatest dynamic or seating torque. Shaft shall be of either a one piece unit extending full size through the valve disc and valve bearing or it may be of a stub shaft design.

	(2) Material. 
	(a) The valve body shall be constructed of close grain cast iron per ASTM A126, Class B or equivalent material. 
	(b) All retaining segments and adjusting devices shall be of corrosion resistant material. 
	(c) Valve seats shall be a natural rubber or synthetic rubber compound. 
	(d) Valve seats 30 inches and larger shall be field adjustable and replaceable without dismounting operator disc or shaft and without removing the valve from the line. 
	(e) All retaining segments and adjusting devices shall be of corrosion resistant material. Valves 24 inches and smaller shall have bonded or mechanically restrained seats as outlined in AWWA C504.


	D. Wastewater air/vacuum valve. 
	(1) Wastewater force mains shall be equipped with either air or air/vacuum release valves located as shown on the drawings.
	(2) The valve body shall be stainless steel or reinforced nylon; the floats, float guide and stem shall be of stainless steel Type 304 or 316. 
	(3) The resilient seat shall be of Buna N. 
	(4) The valve shall be suitable for 150 psi working pressure. 
	(5) Valve shall have standard two inch NPT inlets and outlet ports unless otherwise shown on the Drawings. 
	(6) Provisions shall be made for back-flushing the valve with clean water.

	E. Wastewater air release valve. 
	(1) The valve body and cover shall be cast stainless steel or reinforced nylon, and all internal working parts shall be of stainless steel Type 304 or 316. 
	(2) The venting orifice shall be 3/8 inch in diameter and the seating material shall be of Viton.
	(3) The inlet opening shall be standard two inch NPT screwed connection, unless otherwise shown on the approved plans.
	(4)  The valve shall include a flushout feature for periodic cleaning of the internal mechanism. 
	(5) The overall height of the valve body shall not exceed 21 inches, unless otherwise shown on the Drawings. Air release valves shall be installed as shown on the standard details. 
	(6) The valves shall have a cast iron body, cover and baffle, stainless steel float, bronze water diffuser, Buna-N or Viton seat and stainless steel trim.
	(7) Valves shall be provided with a vacuum check to prevent air from reentering the line. 

	F. Plug valves.
	(1) All plug valves shall be installed so that the direction of flow through the valve is in accordance with the manufacturer's recommendations. 
	(2) Valves shall be of the non-lubricated eccentric type with resilient faced plugs and shall be furnished with end connections as shown on the plans. 
	(3) Flanged valves shall be faced and drilled to the ANSI 125/150 lb. standard. Mechanical joint ends shall meet AWWA C111, Class B.
	(4) Valve bodies shall be of ASTM A126, Class B Semi-steel, 31,000 psi tensile strength minimum in compliance with AWWA C507 and C504. All exposed nuts, bolts, springs, washers, etc. shall be zinc or cadmium plated. Resilient plug facings shall be of Hycar or Neoprene.
	(5) Port areas for valves four inches through 20 inches shall be 100 percent nominal pipe diameter. Valves 24 inches and larger shall have a minimum port area of 100 percent of nominal pipe diameter. All exposed nuts, bolts, springs, washers, etc., shall be zinc or cadmium plated. Resilient plug facings shall be of Hycar or Neoprene.
	(6) Valves shall be furnished with permanently lubricated stainless steel or oil-impregnated bronze upper and lower plug stem bushings. These bearings shall comply with AWWA C507 and C504.
	(7) Seats in four inch and larger valves shall have a welded-in overlay of a high nickel content on all surfaces contacting the plug face which comply with AWWA C507 and C504.
	(8) Valve shaft seals shall be adjustable and comply with AWWA C507.

	G. Valve testing. 
	(1) Plug valves shall be tested in accordance with AWWA C504. 
	(2) Each valve shall meet the performance, leakage, and hydrostatic tests described in AWWA C504. 
	(3) The leakage test shall be applied to the face of the plug tending to unseat the valve. 
	(4) The manufacturer shall furnish certified copies of reports covering proof of design testing as described in AWWA C504.

	H. Actuators. 
	(1) Manual valves eight inches and larger shall have gear actuators and tee wrenches or hand wheels, extension stems, floor stands, etc. as indicated on the plans. 
	(2) All gearing shall be enclosed in a semi-steel housing and be suitable for running in a lubricant with seals provided on all shafts to prevent entry of dirt and water into the actuator. 
	(3) Actuating nuts shall be two inches square.
	(4) All actuator shafts shall be supported on permanently lubricated bronze bearings. 
	(5) Actuators shall clearly indicate valve position and an adjustable stop shall be provided to set closing torque. 
	(6) All exposed nuts, bolts, and washers shall be zinc or cadmium plated. 
	(7) Valve packing adjustment shall be accessible without disassembly of the actuator.

	I. Valve boxes. 
	(1) All buried valves shall have cast-iron three piece valve boxes. 
	(2) Valve boxes shall be provided with suitable heavy bonnets and shall extend to such elevation at or slightly above the finished grade surface as directed by MCUD. 
	(3) The barrel shall be two-piece, sliding type, having 5-1/4 inch shaft. 
	(4) The upper section shall have a flange at the bottom having sufficient bearing area to prevent settling and shall be complete with cast iron covers. 
	(5) Covers shall have "Water" cast into the top for all water mains. 
	(6) The actuating nuts for deeper valves shall be extended to come up to four foot below finished grade.
	(7) Care shall be taken while constructing valve boxes to ensure that valve stems are vertical and the cast iron box has been placed over the stem with base bearing on compacted fill and top flush with final grade. 
	(8) Boxes shall have sufficient bracing to maintain alignment during backfilling.
	(9) Contractor shall remove any sand or undesirable fill from valve box prior to final inspection. 


	Sec. 7.2.9 System connection.  
	A. Tapping sleeves 
	(1) Tapping sleeves shall be mechanical joint sleeves or stainless steel tapping sleeves. 
	(2) All pressure connections to existing asbestos cement pipe and all "size on size" taps shall utilize mechanical joint sleeves.

	B. Mechanical joint sleeves. 
	(1) Sleeves shall be cast of gray-iron or ductile-iron and have an outlet flange with the dimensions of the Class 125 flanges shown in ANSI B16.1 properly recessed for tapping valve. 
	(2) Glands shall be gray-iron or ductile iron. 
	(3) Gaskets shall be vulcanized natural or synthetic rubber. 
	(4) Bolts and nuts shall comply with ANSI/AWWA C111/A21.11. 
	(5) Sleeves shall be capable of withstanding a 200 psi working pressure.

	C. Stainless steel tapping sleeves. 
	(1) The shell, lifter bar, armors and test plug shall be stainless steel in accordance with ASTM A-240, Type 304. 
	(2) Bolts shall be stainless steel in accordance with ASTM A-193, Type 304. Nuts shall be heavy hex stainless steel in accordance with ASTM A-194, Type 304. 
	(3) Flange shall be ductile iron, ANSI, Class 150.
	(4) Tapping valves shall meet the requirements of Section 7.5.8 except that units shall be flanged by mechanical joint ends. Valves shall be compatible with tapping sleeves as specified above and specifically designed for pressure connection operations.

	D. Notification and connection to existing mains. 
	(1) All connections to existing mains shall be made by the contractor only after the connection procedure and his work scheduling has been reviewed and approved by MCUD. 
	(2) The contractor shall submit a written request to MCUD a minimum of five working days prior to scheduling said connections outlining the following:
	(a) Points of Connection, fittings to be used, method of flushing and disinfection if applicable.
	(b) Estimated construction time for said connections. 

	(3) MCUD shall review the submittal within three working days after receiving it and inform the contractor regarding approval or denial of his request. If his request is rejected by MCUD, the contractor shall resubmit his request modifying it in a manner acceptable to MCUD.
	(4) All connections shall only be made on the agreed upon date and time. If the contractor does not initiate and complete the connection work in the agreed upon manner, he shall be required to reschedule the said connection by following the procedure outlined above.

	E. Installation
	(1) Excavation, backfill, compaction and grading shall comply with the applicable provisions of Section 7.5.4. 
	(2) Construction details. 
	(a) Sufficient length of main shall be exposed to allow for installation of the tapping sleeve and valve and the operation of the tapping machinery. 
	(b) The main shall be supported at sufficient intervals to properly carry its own weight, plus the weight of the tapping sleeve valve and machinery. Any damage to the main due to improper or insufficient supports shall be repaired at the contractor's expense.
	(c) The inside of the tapping sleeve and valve, the outside of the main, and the tapping machine shall be cleaned and swabbed or sprayed with ten percent liquid chlorine prior to beginning installation for water system pressure connections.
	(d) After the tapping sleeve has been mounted on the main, the tapping valve shall be bolted to the outlet flange, making a pressure tight connection. Prior to beginning the tapping operation, the sleeve and valve shall be pressure tested at 150 psi to ensure that no leakage will occur.
	(e) For pressure connections through 12 inches diameter or less the minimum diameter cut shall be ½ inch less than the nominal diameter of the pipe to be attached. For 14 inches through 20 inches, the minimum diameter shall be 1½ inches less. Taps larger than 20 inches shall have an allowable minimum diameter two or three inches less than the nominal diameter of the pipe being attached. 
	(f) The contractor shall submit the tapping coupon to MCUD.
	(g) For pressure connections to wastewater force mains, the tapping valve shall be placed horizontally. After the tapping procedure is complete a plug valve shall be attached to the tapping valve. The tapping valve shall be left in the open position prior to backfilling.
	(h) Restrained joint fittings shall be provided to prevent movement of the installation when test pressure is applied. 



	Sec. 7.2.10 Grease interceptors. 
	A. Grease interceptors shall be sized according to FAC and Section 6.13.2.C(2)(e).
	B. Construction 
	(1) Grease interceptors shall be constructed of pre-cast concrete with base and walls poured monolithically. 
	(2) Tests to determine water tightness will be required by MCUD, and shall be made by filling the tank with water to the overflow point at the time of inspection. 
	(3) Metal, block, brick, fiberglass or sectional tanks of any description shall not be permitted. 
	(4) The interior wall of the grease interceptors shall be finished smooth and impervious. Voids, pits, or protrusions on or in the inside walls of the grease interceptor are prohibited.
	(5) Precast concrete grease interceptors shall have a minimum wall and bottom thickness of four inches.
	(6) Precast tanks shall be sufficiently reinforced to resist cracking during handling or installation. 
	(7) Precast grease tanks shall not be located where vehicular traffic or other overburden loads are anticipated unless the design is approved by MCUD, and the registered engineer certifies that the tank and soil conditions will support the anticipated loads. Where support is provided without bearing on the tank, bearing shall be on the soil independent from the grease tank and reinforced as specified by the engineer. 
	(8) Tops shall be traffic rated or non-traffic rated.
	(9) Tanks shall be so located and installed as to provide ready accessibility to the tanks covers, and interior for ease in inspection, operation and maintenance of the tank. 
	(10) Minimum inlet and outlet piping size is four inches.
	(11) Minimum slope for all tank inlet and outlet piping is 1/8 inches per foot.
	(12) All openings shall be sealed with a waterproof, non-shrinking grout, brushed smooth inside and outside.
	(13) Tanks located in areas of questionable drainage are required to have a waterproof type frame and cover, with a manhole insert.
	(14) Precast structures shall be inspected by MCUD prior to being set into the ground. Any visible reinforcing wire, steel, or honeycombing shall be cause for rejection.

	C. Maintenance access
	(1) Maintenance shall be according to MCUD Industrial Pretreatment Ordinance, as amended.
	(2) Clean outs shall be provided and installed in conformance with MCUD's specifications at both the inlet and outlet to the tank(s).
	(3) Access to the tank(s) for cleaning and inspection shall be provided via a minimum of two, 24 inch diameter rings and covers, located at each end (inlet and outlet) of the tank. The cover shall have the words GREASE cast into it.


	Sec. 7.2.11 Industrial Pretreatment shall comply with the Marion County Industrial Pretreatment requirements specified in the Marion County Code of Ordinances Chapter 19, Article II, Industrial Pretreatment, as amended. 
	Sec. 7.2.12 Security 
	A. General
	(1) All facilities shall be locked to prevent unauthorized access. 
	(2) All access by non-utility personnel shall be approved by the utility operator prior to entrance to facility.
	(3) All fencing fabric shall be chain link.  
	(4) Fence requirements shall comply with the U S Army Corps of Engineers TI800-01 Design Criteria Chapter 10. Refer to standard details.

	B. Gates
	(1) Swing gates shall be two, six foot wide double hung gates.
	(2) Gates shall be hinged to swing through 180° from closed to open and shall be complete with latches, locking device, stops keeper, hinges, fabric and braces.
	(3) Gates shall be the same height as the fence and the gate fabric shall be the same as the fence fabric.
	(4) Gate leaves less than eight feet wide shall have truss rods or intermediate braces and gate leaves eight feet or more in width shall have intermediate braces and diagonal truss rods or shall have tubular members as necessary to provide rigid construction, free from sag or twist. 
	(5) Gate locks 
	(a) All facility gates shall remain locked at all times. 
	(b) MCUD shall supply locks for all MCUD owned facilities. 


	C. Lighting and cameras
	(1) All facility sites shall be equipped with adequate lighting as specified by MCUD.
	(2) All lift stations shall have a pole mounted light, connected to the electrical control panel.
	(3) Cameras shall be used when determined necessary by MCUD.


	Sec. 7.2.13 Water distribution.
	A. PVC pipe, joints and fittings
	(1) PVC pipe of nominal diameter, four to 12 inches shall be manufactured in accordance with AWWA Standard C900, latest edition. 
	(2) All PVC pipe shall be DR 18. Pipe shall be the same outside diameter as ductile iron pipe. 
	(3) Pipes 14 inches diameter and larger shall be manufactured in accordance with AWWA Standard C905, latest edition. 
	(4) PVC pipe shall have integral bell push on type joints conforming to ASTM D3139.
	(5) Fitting joints shall be push-on or mechanical joints conforming to ANSI/AWWA A21.11/C111. Where called for in the approved plans, restrained or flanged joints shall be provided. 
	(6) Flanged joints shall conform to ANSI Standard B 16.1-125 LB. 
	(7) Restrained joints shall conform to the standard drawings.

	B. Ductile Iron Pipe and Fittings
	All ductile iron pipe of nominal diameter four to 20 inches shall be Class 350, pipe sizes larger than 20 inches shall be Class 250 and shall conform to ANSI/AWWA A21.51/Cl5l.

	C. All fittings shall be mechanical joint ductile iron or gray iron conforming to ANSI/AWWA A21.10/C110, 250 Psi minimum pressure rating, or ductile iron compact fittings in accordance with ANSI/AWWA A21.53/C153.
	D. Service pipe, stops, fittings, and service saddles
	(1) All service lines shall be 1½ inches or two inches polyethylene tubing conforming to specifications in AWWA C800 and AWWA C901. 
	(2) All service lines shall be sleeved in schedule 40 PVC a minimum of one inch larger than the service pipe. 
	(3) Corporation stops shall be one inch, 1½ inches or two inches brass, equipped with connections compatible with the polyethylene tubing and threaded in accordance with specifications in AWWA C800 and AWWA C901. Curb stops shall be sized to match the meter size and conform to the specifications in AWWA C800 and AWWA C901.
	(4) Fittings shall be brass, cast and machined in accordance with specifications in AWWA C800 and AWWA C901, with compatible polyethylene tubing connections.
	(5) Service saddles. 
	(a) A service saddle shall be used for all service line taps. 
	(b) Service saddles shall be double stainless steel straps and fusion epoxy or nylon coated ductile iron body with stainless steel hardware.
	(c) Service saddles shall be anchored by a minimum four bolt pattern on a ductile iron saddle body. 
	(d) Service saddles for PVC pipe shall have the double strap sized exactly to the pipe outside diameter. 
	(e) Sealing gaskets shall be BUNA-N rubber and straps shall be corrosion resistant alloy steel.


	E. Pipe crossings
	(a) Water mains shall be above the sewer or reclaimed water pipe whenever they cross.
	(b) Adequate structural support for both the water main and sewers shall be provided to prevent excessive deflection of joints and settling.
	(c) The length of PVC or ductile iron pipe being crossed shall be minimum 18 feet. The point of crossing shall be centered so that the joints will be equidistant and as far as possible from the water main. 

	F. Disinfection of water mains
	(1) Before being placed in service, all new water mains shall be chlorinated in accordance with the specifications below and the procedures outlined in AWWA C651 "Standard Procedure for Disinfecting Water Mains".
	(2) Flushing. 
	(a) Sections of pipe to be disinfected shall first be flushed (full diameter) to remove any solids or contaminated material that may have become lodged in the pipe. 
	(b) If no hydrant is installed at the end of the main, then a blow-off valve shall be provided and sized to develop a velocity of at least 2.5 feet per second in the main.
	(c) All taps required for chlorination or flushing purpose, or for temporary or permanent release of air shall be provided for by the contractor as a part of the construction of water mains. After the disinfection, all such taps two inches and smaller shall be plugged with a brass plug in the tapping sleeve and those larger than two inches will be valved and blind flanged.

	(3) Disinfection criteria.
	(a) Before being placed into service, all new mains and repaired portions of, or extensions to existing mains shall be disinfected using chlorine and must successfully pass bacteriological testing.
	(b) Chlorine shall be applied as liquid chlorine, or a mixture of water and high-test calcium hypochlorite as specified in AWWA B300. Contractor shall assume responsibility for safe handling of chlorine and shall meet requirements of OSHA and other regulatory agencies for safe handling of chlorine.
	(c) The point of application of the chlorinating agent shall be at the beginning of the pipe line extension or any valved section of it, through a corporation stop inserted in the pipe. The water injector for delivering the chlorine-bearing water into the pipe shall be supplied from a tap made on the pressure side of the gate valve controlling the flow into the pipe line extension. Alternate points of applications may be used when approved or directed by MCUD.
	(d) Valves shall be manipulated by MCUD personnel so that the strong chlorine solution in the line being treated will not flow back into the line supplying the water.
	(e) Treated water shall be retained in the pipe at least 24 hours. After this period, the chlorine residual at pipe extremities and at other representative points shall be at least 25 mg/l.
	(f) All valves or other appurtenances shall be operated while the pipe line is filled with the chlorinating agent and under normal operating pressure.
	(g) All chlorinated water shall be thoroughly flushed from the newly laid pipe at its extremity until the replacement water throughout its lengths shows a free chlorine residual not in excess of that normally carried in the system.
	(h) Water samples collected on two consecutive days after flushing the treated piping system as described in FAC 62-555. 
	(i) The original chlorination procedure shall be repeated as necessary by the contractor until satisfactory test results are obtained.
	(j) The developer may request testing by a private laboratory in order to expedite testing. All such bacteriological analysis must be performed by a laboratory certified by the State of Florida.
	(k) Proper chain of custody procedures must be followed and samples shall only be collected by certified personnel in the presence of MCUD personnel.
	(l) Copies of testing results and all related correspondence with the FDEP shall be submitted to MCUD.


	G. Fire hydrants.
	(1) Material. 
	(a) Fire hydrants shall comply with AWWA Standard C502 for fire hydrants for water works service and capable of producing 1,500 gpm of flow. 
	(b) Each hydrant shall have 6 inches mechanical joint ends with harnessing lugs ("dog ears") and shall open by turning to the left (counter-clockwise). 
	(c) Fire hydrant shall be of ample length for 42 inches depth of bury. It shall be provided with two 2-1/2 inch hose nozzles and one 4-1/2 inch pumper nozzle, all having National Standard hose threads. 
	(d) Nozzles shall have caps attached by chains. 
	(e) Operating nuts shall be AWWA Standard (pentagonal, measuring 1-1/2 inches point to flat). 
	(f) Fire hydrants shall be equipped with "O-Ring" packing.

	(2) Painting. 
	(a) All iron parts of the hydrant both inside and outside shall be painted, in accordance with AWWA C502. 
	(b) All inside surfaces and the outside surfaces below the ground line shall be coated with asphalt varnish in accordance with AWWA C550. 
	(c) They shall be covered with two coats, the first having dried thoroughly before the second is applied.
	(d) The outside of the hydrant above the finished ground line shall be thoroughly cleaned and thereafter painted with one coat of paint of a durable composition, and one additional coat of red paint. 
	(e) Bonnets shall be painted in accordance with fire requirements as specified in Section 6 Fire.

	(3) Construction details. 
	(a) Hydrants shall be plumb and shall be set so that the center of the lowest hose connection is at least 18 inches above the surrounding finished grade. 
	(b) All hydrants shall be inspected in the field upon delivery to the job site to insure proper operation before installation. 
	(c) The resetting, moving, or reconnecting of existing hydrants shall be handled in a manner similar to a new installation. 
	(d) Hydrant shall be constructed in accordance with the standard details.
	(e) Fire hydrants shall be located at a maximum of 1,000 foot intervals as measured along the length of the right-of-way. 
	(f) Final field location of all hydrants shall be as approved by MCUD. 
	(g) All hydrants shall be located not less than 7 feet from any physical feature which may obstruct access or view of any hydrant unless otherwise approved by MCUD.


	H. Water meters. 

	Sec. 7.2.14 Water Wells
	All water well development shall comply with FAC. 

	Sec. 7.2.15 Wastewater Collection System
	A. Gravity sewers.
	(1) General
	Pipe used in gravity sewer construction shall be polyvinyl chloride (PVC) or ductile iron pipe (DIP). Where reference is made to an ASTM, ANSI or AASHTO designation, it shall be the latest revision.

	(2) Pipe materials
	(a) PVC gravity sewer pipe.
	1. PVC gravity sewer pipe (4 - 15 inches), ASTM D3034, Standard Dimension Ratio (SDR) 26. Uniform minimum "pipe stiffness" at five percent deflection shall be 46 psi. The joints shall be integral bell elastomeric gasket joints manufactured in accordance with ASTM D3212 and ASTM F477. Applicable Uni-Bell Plastic Pipe Association standard is UNI-B-4.
	2. PVC gravity sewer pipe (18 - 27 inches), ASTM F679, SDR 26. Uniform minimum "pipe stiffness" at five percent deflection shall be 46 psi. The joints shall be integral bell elastomeric gasket joints manufactured in accordance with ASTM D3212 and ASTM F477. Applicable Uni-Bell Plastic Pipe Association standard is UNI-B-7. 
	3. All PVC pipe shall bear the NSF-DW seal. The minimum standard length of pipe shall be 13 feet.

	(b) DIP gravity sewer pipe. 
	1. Ductile iron pipe shall conform to ANSI/AWWA A21.51/Cl5l, class thickness designed per ANSI/AWWA A21.50/C15O, with mechanical or push on joints.
	2. All ductile iron pipe with diameters of 4 to 20 inches shall have a pressure rating of 350 psi. 
	3. Ductile iron pipe 24 inches and larger shall have a pressure rating of 300 psi.


	(3) Joint materials.
	(a) PVC sewer pipe joints shall be flexible elastomeric seals per ASTM D 3212.
	(b) Ductile iron pipe and fitting joints shall be "push-on" or mechanical joints conforming to ANSI/AWWA A21.11/C110.
	(c) Joints between pipes of dissimilar materials shall be made with a flexible mechanical compression coupling with No. 304 stainless steel bands.

	(4) Fittings. 
	(a) All fittings shall be designed for use on the pipe material being installed.
	(b) Wyes shall be provided in the gravity sewer main for service lateral connections, unless otherwise specified. 
	(c) Wyes shall be 6 inches inside diameter, unless otherwise approved by MCUD. Plugs for stub outs shall be of the same material as the pipe, and gasketed with the same gasket material as the pipe joint, or be of material approved by MCUD. The plug shall be secured to withstand test pressures specified in this Section. 
	(d) Plugs for pipe branches, stubs or other open ends which are not to be immediately connected shall be made of an MCUD approved material and shall be secured in place with a joint comparable to the main line joint.

	(5) Pipe bedding
	(a) Contractor shall ensure pipe is properly bedded to proper grade ahead of pipe laying operation. Bedding shall provide a firm, unyielding support along the entire pipe length.
	(b) Where the trench has been excavated below the required depth for pipe bedding material placement, contractor shall fill the excess depth with pipe bedding material to the proper grade, unless excavation depth was directed by MCUD.
	(c) Contractor shall excavate bell holes at each joint to permit proper assembly and inspection of the entire joint.


	B. Manholes.
	(1) General
	(a) Manholes shall be leak-tight and constructed of pre-cast concrete units. 
	(b) A 10 foot wide access road shall be provided for all manholes which are located outside of county roadways. The top eight inches of the access road shall be stabilized to accommodate heavy vehicles. 
	(c) Concrete surfaces shall have form oil, curing compounds, dust, dirt and other interfering materials removed by brush or sand blasting. 
	(d) Interior surfaces of manholes shall have a protective MCUD approved coating with a minimum dry mil thickness of 16 mils. Exterior surfaces shall have a protective MCUD approved coating with a minimum dry mil thickness of nine mils. Coatings shall be applied in two applications by the manhole manufacturer in strict accordance with the paint manufacturer's recommendations. 
	(e) The minimum wall shall be five inches, and have a minimum base of eight inches. Pre-cast manholes shall be constructed in compliance with the standard details. 

	(2) Manholes shall be hydraulically tested using the method specified in ASTM C969. All manholes shall be inspected by MCUD prior to acceptance. All manholes failing to meet the specifications set forth above shall be reconstructed or replaced by the contractor to comply with these specifications. Pressure grouting of manholes for repair shall not be accepted. 
	(3) Pre-Cast base and manholes. 
	(a) A pre-cast base section shall be carefully placed on the prepared bedding so as to be fully and uniformly supported in true alignment and making sure that all entering pipes can be inserted on proper grade.
	(b) Pre-cast manhole sections shall be handled by lift rings or non-penetrating lift holes. Such holes shall be filled with non-shrink grout after installation of the manhole.
	(c) The first pre-cast section shall be placed and carefully adjusted to true grade and alignment. All inlet pipes shall be properly installed so as to form an integral watertight unit. The sections shall be uniformly supported by the base structure, and shall not bear directly on any of the pipes.
	(d) Pre-cast sections shall be placed and aligned to provide vertical alignment with a one-fourth inch maximum tolerance per five feet of depth. The completed manhole shall be rigid, true to dimensions, and watertight. 
	(e) Base sections shall be placed on bedding rock conforming to the requirements in Section 7.5.4. The bedding rock shall be firmly tamped and made smooth and level to assure uniform contact and support of the pre-cast element. Refer to the standard details for additional bedding details.

	(4) Pre-Cast concrete sections
	(a) Pre-cast manholes shall conform to specifications for pre-cast reinforced concrete manhole sections, ASTM designation C478.
	(b) Concrete for manholes shall be Type II, 4000 psi at 28 days. 
	(c) Barrel, top and base sections shall have tongue and groove joints.
	(d) All jointing material shall be cold adhesive preformed plastic gaskets, conforming to FDOT specifications.
	(e) The date of manufacture and the name or trademark of the manufacturer shall be clearly marked on each pre-cast section.
	(f) Sections shall be cured by an industry approved method for at least 28 days prior to painting and shall not be shipped until at least two days after having been painted.
	(g) Pre-cast concrete top slabs shall be used where cover over the top of the pipe is less than four feet. 
	(h) Lift rings or non-penetrating lift holes shall be provided for handling pre-cast manhole sections. Non-penetrating lift holes shall be filled with non-shrink grout after installation of the manhole sections. Sections rejected after delivery to the job shall be marked for identification and shall be removed from the job at once. All sections which have been damaged after delivery will be rejected and, if already installed, removed and replaced, entirely at the contractor's expense.
	(i) At the time of inspection, the sections will be carefully examined for compliance with the specified ASTM designation, and with the approved manufacturer's drawings. All sections shall be inspected for general appearance, dimension, "scratch-strength" blisters, cracks, roughness, soundness, etc. The surface shall be dense and close-textured. 

	(5) Castings. 
	(a) Gray iron castings for manhole frames, covers, adjustment rings and other items shall conform to FDOT Standard Specifications for Road and Bridge Construction as amended.
	(b) Castings shall be true to pattern in form and dimensions and free of pouring faults and other defects which would impair their strength, or otherwise make them unfit for the service intended. 
	(c) The seating surfaces between frames and covers shall be machined to fit true. No plugging or filling will be allowed. Lifting or "pick" holes shall be provided, but shall not penetrate the cover. 
	(d) Casting patterns shall conform to those shown or indicated on the standard details.
	(e) Frames shall be suitable for the future addition of a cast iron ring for upward adjustment of top elevation. In certain locations bolt down covers and gasketed covers shall be located as shown on the drawings (i.e.: flood prone areas). 
	(f) Casting shall be fully bedded in mortar with adjustment brick courses placed between the frame and manhole. Bricks shall be a minimum two and maximum four courses. Mortar shall conform to ASTM C-270, type M, and the bricks shall be clay and conform to ASTM C-216, grade SW, size 3 1/2 inches (w) x eight inches (l) x 2 1/4 inches.
	(g) Top of manhole castings located in pavement, shouldered areas, and sidewalks shall be set flush with grade. Top of manhole castings located outside these areas shall be placed two inches above grade.

	(6) Flow channels and piping
	(a) Manhole flow channels shall be as shown in the standard details, with smooth and carefully shaped bottoms, built up sides and benching constructed using cement and brick with no voids. Channels shall conform to the dimension of the adjacent pipe and provide for evenly changes in size, grade and alignment. Cement shall be Portland Cement Type II only.
	(b) Special care shall be taken to see that the openings through which pipes enter the structure are provided with watertight connections. For ductile iron and PVC pipe, connections shall conform to ASTM C 923.
	(c) Drop manhole connections shall conform in all respects to details shown on the standard details.
	(d) All newly constructed manholes shall be cleaned of any accumulation of silt, debris, or foreign matter of any kind, and shall be free from such accumulations at the time of final inspection.
	(e) No visible leakage in the manhole or at pipe connections shall be permitted.
	(f) The flow channel through manholes shall be made to conform in shape and slope to that of the sewers. Vertical and/or horizontal flow direction changes in excess of 90° shall not be included in sewer alignments without MCUD approval.


	C. Wastewater service laterals.
	(1) General
	(a) Service laterals and fittings shall be a minimum of 6 inches in diameter.
	(b) Pipe, fittings and joints shall be PVC DR26 or DI pipe and shall conform to the requirement for gravity sewer construction in this code.
	(c) Service laterals shall be connected using a wye fitting, as shown in the standard details.
	(d) On existing mains where no wye is provided or available, connection shall be made by either a machine-made tap and suitable saddle, or a cast-in-place doghouse manhole.

	(2) Construction details
	(a) Excavation and backfilling for service sewers shall conform to the requirements of Section 7.5.4, except that no backfill in excess of that required to hold the pipe in true alignment shall be placed prior to inspection.
	(b) Pipe laying and jointing, except as hereinafter provided, shall in general conform to the requirements of Section 7.5.13. During the pipe laying and jointing, the service lateral shall be kept free of any water, dirt or objectionable matter.
	(c) Pipe shall be laid with a minimum slope in accordance with Table 6.15.3. Pipe shall be laid in a straight line at a uniform grade between fittings.
	(d) Service laterals shall terminate at the right-of-way line in accordance with the standard details. Water-tight factory made plug(s) shall be installed in the clean out at the end of each service lateral.
	(e) Service sewers laterals shall meet the inspection requirements specified in Section 7.5.15.D.
	(f) The contractor shall restore all paved surfaces, curbing, sidewalks or other surfaces to their original or better condition. All surplus material and temporary structures, as well as all excess excavation shall be removed and the entire site shall be left in a neat and clean condition.
	(g) The exact location of the termination point of each installed service lateral shall be marked by etching or cutting an "S" in the concrete curb. Where no curb exists, locations shall be adequately marked by a method approved by MCUD. Brass or aluminum markers may also be used.


	D. Testing and inspection for acceptance of gravity sewers shall comply with Section 7.5.7.F.
	E. Wastewater force mains.
	(1) General. 
	Pipe used in wastewater force main systems shall be either PVC or DIP.

	(2) Pipe and fittings
	(a) PVC pipe.
	1. Pipe four to 12 inches diameter shall be manufactured in accordance with AWWA standard C900, latest edition and have a DR of 25. 
	2. The PVC pipe shall have a minimum working pressure rating of 100 psi. 
	3. Pipe shall be the same outside diameter as ductile iron pipe. 
	4. Pipe 14 inches diameter and larger shall be manufactured in accordance with AWWA Standard C905, Latest Edition, and shall have a DR of 25.  
	5. All PVC pipe under pavement must be sleeved or meet FDOT Standard Specifications for Road and Bridge Construction as amended.
	6. Pipe shall have integral bell push on type joints conforming to ASTM D3139.
	7. Pipe fittings used with PVC pipe shall conform to Section 7.5.13.B.

	(b) Ductile iron pipe 
	1. All ductile iron pipe of nominal diameter four to 20 inches shall be Class 350, pipes larger than 20 inches shall be Class 250 and shall conform to ANSI/AWWA A21.51/Cl5l.
	2. All fittings shall be mechanical joint ductile iron or gray iron conforming to ANSI/AWWA A21.10/C110, 250 psi minimum pressure rating, or ductile iron compact fittings in accordance with ANSI/AWWA A21-53/Cl53.
	3. Joints for ductile iron pipe and fittings shall be push-on or mechanical joints conforming to ANSI/AWWA A21.11/C111, unless otherwise called for on the DRAWINGS. Restrained or flanged joints shall be provided where specified on the Drawings. Flanged joints shall conform to ANSI Standard B16.1-125 LB. Restrained joints shall conform to the tables in the standard drawings.


	(3) Force main construction. Requirements specified in Section 7.5.6. shall apply.
	(4) Hydrostatic tests. Requirements specified in Section 7.5.7.F. shall apply except that all pipe sections to be tested shall be subjected to a hydrostatic pressure of 100 psi.
	(5) Final cleaning. 
	(a) Prior to final inspection and acceptance of the force main by MCUD, the contractor shall flush and clean all parts of the system. 
	(b) Flushing and cleaning shall remove all accumulated construction debris, rocks, gravel, sand, silt, and other foreign material from the sewer system at or near the downstream end.


	F. Upon MCUD's final inspection of the pressure pipe systems, if any foreign matter is still present in the system, contractor shall clean the sections and portions of the lines as required.

	Sec. 7.2.16 Lift Stations
	A. Site
	(1) Lift Station sites shall be minimum 50 feet by 50 feet, unless otherwise determined by MCUD.  
	(2) Lift Station sites shall be conveyed to MCUD through a developer’s agreement. 
	(3) The boundary of all new lift stations shall be located a minimum of 50 feet away from any vertical structure.
	(4) Site shall have a six inches x 18 inches concrete curb around the perimeter as shown in the construction details, except at the gates. 
	(5) Chain link fencing that complies with Section 7.5.12 shall be set in the centerline of the curb. 
	(6) All pervious area shall be covered with 4 inches of FDOT #57 stone, with a 60 mil geofabric weed control liner underneath. The stone shall be flush with the wet well elevation.
	(7) The concrete driveway shall be 14 feet wide and six inches thick with six inch x six inch welded wire fabric. The concrete shall have a minimum strength of 3,000psi. 

	B. Access
	Where no paved access is existing to the lift station site, a 12 foot wide paved asphalt access road (1.5 inch thick FDOT SP-9.5 Asphaltic Concrete, six inch thick LBR 40 Limerock Base, and six inch thick FBV 75 Sub-Base) shall be provided by the developer. 

	C. Construction 
	(1) Wet wells to be owned and operated privately shall comply with all applicable Federal, state, and local regulations for construction and connection to central service. 
	(2) Wet wells to be conveyed to MCUD shall comply with all applicable federal, state, local regulations, and the engineered design approved by MCUD. 


	Sec. 7.2.17 Reclaimed Water Systems
	A. These specifications cover the pipe, fittings, and accessory items used for reclaimed water transmission and distribution systems.
	(1) Pipe used in reclaimed water transmission and distribution systems shall either be PVC, DIP, or HDPE. 
	(2) All PVC pipe and appurtenances shall be solid color Pantene Purple 522-C. All DIP and HDPE pipe and appurtenances shall be marked per Section 7.5.19.B.2. 
	(3) The contractor shall be responsible for all materials furnished and storage of same, until the date of substantial completion. 
	(4) The contractor shall replace at his own expense all materials found to be defective or damaged in handling or storage. 
	(5) The contractor shall, if requested by MCUD, furnish certificates, affidavits of compliance, test reports, or samples for check analysis for any of the materials specified herein. 
	(6) All pipe delivered to the project site for installation is subject to random testing for compliance with the designated specifications.
	(7) The reclaimed water pipe shall be inspected and tested as required in Section 7.5.7.F.

	B. Pipe materials
	(1) PVC pipe. 
	(a) All PVC pipe of nominal diameter four to 12 inches shall be manufactured in accordance with AWWA standard C900, latest edition, and shall have a DR18. 
	(b) Pipe 14 inches diameter and larger shall be manufactured in accordance with AWWA C905, latest edition, and shall have a DR18. 
	(c) PVC pipe shall have the same outside diameter as DIP.
	(d) All PVC pipe under pavement must be sleeved, as required.
	(e) PVC pipe shall have integral bell push on type joints conforming to ASTM D3139.
	(f) Fittings used with PVC pipe shall conform to Section 7.5.13.B.

	(2) Ductile iron pipe and fittings
	(a) All DIP of nominal diameter four to 20 inches shall be Class 350. Pipe larger than 20 inches shall be Class 250 and shall conform to ANSI/AWWA A21.51/C151.
	(b) Any fittings required shall be mechanical joint ductile iron or gray iron conforming to ANSI/AWWA A21.10/C110, 250 psi minimum working pressure rating, or ductile iron compact fittings in accordance with ANSI/AWWA A21.53/C153.
	(c) Joints for DIP and fitting joints shall be push-on or mechanical joints conforming to ANSI/AWWA A21.11/C111. Where called for in the plans, restrained or flanged joints shall be provided. Flanged joints shall conform to ANSI Standard B16.1-125 lb. Restrained joints shall conform to the tables in the standard details.
	(d) Primer and field coats shall be compatible and shall be applied in accordance with the manufacturers’ recommendations. 
	(e) All DIP reclaimed water mains shall be marked with a continuous stripe located within the top 90° of the pipe. The stripe shall be a minimum two inches in width and shall be Pantone Purple 522-C in color. Backfill shall not be placed for 30 minutes following paint application.
	(f) DIP shall be polyethylene encased (8 mil) where shown on the drawings or required by MCUD in accordance with ANSI/AWWA A21.51/C105.


	C.  Pipe installation for reclaimed water mains.
	(1) Pipe shall be installed in accordance with the manufacturer's specifications and instructions for the type of pipe used and applicable AWWA standards, such as AWWA 600 and C603, unless otherwise stated in these specifications.
	(2) All pipe, fittings and appurtenances shall be handled in such a manner as will prevent damage as specified in Section 7.5.7.B.
	(3) When reclaimed water mains are laid in the vicinity of pipe lines designated to carry potable water or raw wastewater they shall meet horizontal and vertical separation distance requirements specified in Section 7.5.7.E.
	(4) The trench preparation and bedding for the reclaimed water main shall meet the requirements specified in Section 7.5.4.E.
	(5) Hydrostatic testing of the reclaimed water mains shall comply with the requirements specified in Section 7.5.7.F.
	(6) Before being placed into service, all new reclaimed water mains shall be chlorinated in accordance with Section 7.5.13.3. However, bacteriological tests will not be required.

	D. Service lines, stops, fittings and service saddles
	(1) Service line shall be one inch, 1-1/2 inches or two inches polyethylene tubing conforming to specifications in AWWA C800 and AWWA C901. Service lines four inches and above shall be PVC pipe conforming to paragraph c.(1) above. All service line shall be lavender in color.
	(2) Corporation stops shall be one inch, 1-1/2 inches or two inch brass, equipped with connections compatible with the polyethylene tubing and threaded in accordance with specifications in AWWA C800 and AWWA C901. Curb stops shall be sized to match the meter size and conform to the specifications in AWWA C800 and AWWA C901.
	(3) Fittings shall be brass, cast and machined in accordance with specifications in AWWA C800 and AWWA C901, with compatible polyethylene connections.
	(4) Service saddles shall be used for all service line taps. Service saddles shall be double stainless steel straps, anchored by a minimum four bolt pattern on a ductile iron saddle body. Service saddles for PVC pipe shall have the double strap sized exactly to the pipe outside diameter. Sealing gaskets shall be BUNA-N rubber.
	(5) MCUD may require fusion epoxy or nylon coated ductile iron body with stainless steel hardware in areas designated as corrosive.

	E. Location and identification. 
	(1) Service lines. 
	(a) The location of all service lines shall be as shown on the drawings and shall be either single or dual service. 
	(b) Curbed streets shall be marked by etching or cutting a "RW" in the concrete curb for each installed service. 
	(c) Where no curb exists, locations shall be adequately marked by a method approved by MCUD. 

	(2) Water mains 
	(a) All non-metallic reclaimed water mains shall be installed with a continuous, insulated 14 gauge copper wire installed directly on top of the pipe for location purposes. 
	(b) Detectable tape may be used in lieu of copper wire and shall be placed one foot above the top of the pipe. See standard details. 
	(c) All lettering shall appear legibly on pipe and shall run the entire length of the pipe. 
	(d) Lettering shall read as is acceptable for the intended use.


	F. Valves, hydrants and accessories for reclaimed water mains.
	(1) The resilient seat gate valves shall meet the requirements of AWWA C509 and the Section 7.5.8.B.
	(2) All shut-off valves 16 inches and larger shall be butterfly valves and shall conform to the AWWA C504 and Section 7.5.8.C. of these Specifications.
	(3) All valves shall be inspected and installed in accordance with the AWWA Standards for the type of valve and connection and shall comply with the requirements specified in Section 7.5.8.
	(4) All buried valves shall have cast-iron three piece valve boxes and shall comply with the requirements specified in Section 7.5.8., except that covers shall have "Reclaimed Water" cast into the top.
	(5) The air release valves for use in the reclaimed water mains shall be installed as shown on the Standard Drawings and shall comply with the requirements specified in Section 7.5.8.E.
	(6) Fire hydrants installed on the reclaimed water mains shall meet the requirements specified in Section 6.17 except that the exterior barrel color shall be Pantene purple 522-C, and the cap colors shall reflect the pressure rating of the hydrant. 
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