((Specifier leave this line)) SBBC Design & Material Standards, January 01, 2010 Edition)

SECTION 02730 (33 30 00)
SANITARY SEWERAGE

PART 1 GENERAL

1.1 SYSTEM DESCRIPTION

A. Construct and test a complete wastewater collection system.

1.2 SUBMITTALS

A. Submit manufacturers' literature and data for all materials.

B. Submit drawings accurately showing wastewater collection systems and related site improvements in their installed locations prior to the placement of any asphalt or concrete pavement.

C. Submit complete "as-built" information in the form of Project Record Documents as required by the terms of the Contract.

1. Maintain accurate, clear, legible and complete records forming a true representation of the Work completed and in progress.

2. Provide drawing and specification documentation relative to:
(a) Manholes, valves, services, fittings.

(b) Vertical and horizontal locations of all fittings, cleanouts, and connection points.

(c) Pipe length, size, and material type.

(d) Television inspection and other test results.

(e) Dimensioned locations and elevations of all other related improvements and system components.

(f) Variations between installed construction and delineations contained within the Contractor’s Phase III, 100 percent documents.

3. All horizontal and vertical information:  Measured and recorded by an independent Registered Surveyor and included in the project Record Documents.

4. Project Record Documents:  Signed and sealed by the preparing Professional Land Surveyor registered in the State of Florida and the Contractor’s Florida Registered Engineer of Record.

1.3 QUALITY ASSURANCE

A. Applicable Codes and Jurisdictional Authorities:

1. Florida Department of Education’s State Requirements for Educational Facilities (SREF), Latest Edition.

2. Occupational Safety and Health Administration (OSHA).

3. Manual of Uniform Traffic Control Devices (MUTCD).

4. Broward County Public Health Unit (BCPHU).

B. Survey Data:  Base all elevations on National Geodetic Vertical Datum of 1929 (NGVD).

C. Inspections:
1. Contractor: notify the municipal or county jurisdictional authorities, Project Consultant, and BCI at least 24 hours prior to arrange the required inspection of the water system.

PART 2 PRODUCTS

2.1 PRODUCTS AND MATERIALS

A. Sewer Pipe and Fittings:

1. Non-pressure polyvinyl chloride (PVC) pipe conforming to ASTM D3034, SDR 35, with push-on rubber gasket joints.

2. Fittings and accessories:  As manufactured or supplied by the pipe manufacturer and conforming to the following additional requirements:

(a) Provide PVC sewer piping having a dimension ratio (DR) of 35 and minimum pipe stiffness (PS) of 46 PSI.

(b) Joints:
3. Integral bell gasketed joint designed for radial compression of the elastomeric gasket inside the bell on the pipe spigot to ensure a positive seal.

4. Design joint to avoid displacement of the gasket when installed under provisions of the manufacturer's recommendation.

5. Use lubricants to join pipe as recommended by the manufacturer. Solvent cement joints: acceptable.  Joint pipe entirely in the trench under strict provisions of the pipe manufacturer's instructions.

B. Gaskets:  

1. Provide gaskets molded in a circular form or extruded to the proper section and then spliced into circular form, consisting of a properly vulcanized high-grade elastomeric compound.
2. Basic polymer:  Natural rubber, synthetic elastomer or a blend of both. 

3. Manufacture gaskets of materials resistant to domestic sewage.
4. Apply an adequate compressive force to gasket to affect a positive seal under all combinations of joint tolerance.
5. Gasket:  Depended upon to make the joint flexible and watertight.

(a) Pipe and Fittings:
6. Pipe:
(a) Made of PVC plastic having a cell classification of 12454-B or 12454-C or 13364-B (with minimum tensile Modulus of 500,000 PSI) as defined in specification D1784.
(b) Uniform in color, opacity, density and other physical properties.

7. Fittings:  Made of PVC plastic having a cell classification of 12454-B, 12454-C or 13343-C as defined in specification D1782.
8. Compounds with different superior cell classifications are acceptable.  

9. Clean reworked material generated by the manufacturer's own production meeting all requirements of specifications are acceptable.

10. Pipe and fittings: homogenous throughout and free from cracks, holes, foreign inclusions or other injurious defects.  

11. PVC pipe and fittings showing signs of ultra-violet degradation are not allowed.
12. Pipe Marking:  Mark each standard and random length of pipe with the following information:

(a) Manufacturer's Name or Trademark.
(b) Nominal Pipe Size.

(c) The PVC Cell Classification.
(d) The Legend "Type P#! DR 35 PVC Sewer Pipe".

13. Fittings Marking:  Mark fittings with the following information:

(a) Manufacturer's Name or Trademark. 

(b) Nominal Size.
(c) The Material Designation "PVC" PSM.

14. Adapters:  As required by the field conditions.

15. Service Plugs:  Flexible virgin polyvinyl chloride similar to those supplied by Fernco Joint Sealer Company.
C. Manholes:

1. General Construction:
(a) Precast concrete with 4000 PSI concrete and grade 40 steel.
(b) Other materials may be used upon prior review by the Engineer.
(c) Construct manholes to conform with ASTM C478 and the following:

2. Minimum wall thickness:  8 inches.

3. Minimum inside diameter of base sections: 48 inches.

4. Precast reinforced base:  8-inch thick minimum cast monolithically with the bottom section of manhole walls.
5. Base slab:  Extend a minimum of 4 inches from the outside of the manhole.

6. Lifting holes through the structures:  Not permitted.

7. Minimum height of base sections:  Three feet from the bottom of base slab.

8. Join manhole sections with a mastic compound or a round compression ring of neoprene material set in annular spaces cast into the spigot end of a bell spigot-type joint:

(a) Mastic compound of ring:  Uniformly compressed between the positioned sections so as to form a watertight joint.
(b) Point up and fill the remaining space in the joint with a dense cement mortar and finish so as to make a smooth, continuous surface inside and outside the wall sections after the sections are assembled.

9. Precast Manhole Cones:  Terminate at elevations to permit laying up a minimum of 2 and maximum of 4 courses of clay brick under the manhole frame to make allowance for future street grade adjustment.

10. Brick for Manhole Construction:
(a) Dense, hard burned, common clay brick conforming to ASTM Specification C62 latest revision, except that brick absorption shall be between 5 and 25 grams of water absorbed in 1 minute by dried brick, set flat face down, in 1/8 inch of water.
(b) Thoroughly wet all brick before laying up.

(c) Lay up with shove joint in full beds, thoroughly slushed up with mortar at every corner.

11. Invert Channels:

(a) Construction:  Smooth and semicircular in shape conforming to inside of adjacent sewer section.
(b) Make changes in direction of flow as a smooth curve of as large a radius as the size of the manhole will permit.  

(c) Changes in size and grade of channels: make gradually and evenly.
(d) Form invert channels by 1 of the following methods:  Form directly into concrete manhole base, build up with block and mortar, lay half tile in concrete, or lay full section of sewer pipe through manhole and break out top half after the surrounding concrete has hardened.
(e) Manhole floor outside of channels:  Smooth, and sloped toward channels on a slope of 1 inch per foot.

12. Provide stub out for future extensions.  Close or plug manhole ends of all stub out.

13. Service laterals:  Not permitted through manhole walls.

14. Outside drop connections:  Required when the vertical distance between pipe inverts exceeds 2 feet.  Drop connections:  Cast monolithically with the manhole elements.

15. Steps or ladders:  Omit unless specifically required by regulatory agency.

16. Sealant:
(a) Seal entire inside and outside of the manhole with 2 coats, 8 mil each, of Koppers 300-M Bitumastic Paint.
(b) Interior surfaces: cleaned of all dust, oils, compounds and other foreign matter and etched with 18 percent to 20 percent muriatic acid solution. 

(c) Thoroughly rinse all surfaces with clean, clear water prior to paint application.
(d) Dilute acid solution prior to removal from the system.

17. Jointing and Plastering:
(a) Mortar: One part Portland Cement and 2 parts of find sand.
(b) For block work, lime not exceeding 20 percent of the cement by volume may be added for workability.

(c) Joints: completely filled and free from surplus mortar.
(d) Exterior and interior surfaces of block manholes: plaster with 3/4 inch of cement mortar.

18. Seal all openings and joints watertight with non-shrink grout.

19. Castings for manhole frames and covers:

(a) Made of clean even grain, tough gray cast iron conforming to ASTM Designation A48 for Class 30, gray iron.
(b) Smooth, true to pattern, and free from projects, sand holes, warp and other defects.
(c) Machine horizontal surfaces of the frame cover seat and the under surface of the cover which rests upon the cover seat.
(d) Rocking any cover after it has been seated in any position in its associated frame: Not permitted.
(e) Machining: required only on those frames and covers intended for vehicular traffic.
(f) Coat castings with coal tar pitch varnish to make a smooth coating, tough and tenacious when cold, not tacky and not brittle.
(g) Cast the words "Sanitary Sewer" on the grates.
(h) Set manhole frames and covers so that the top cover is flushed with the finished grade.
(i) Ensure the manhole frame and corner type is suitable for the future addition of cast iron rings for upward adjustment of top elevation.
(j) Seating surfaces between frames and covers: machined to fit true.
(k) Plugging or filling:  Not allowed.
(l) Pick type-lifting holes: cast into lids, but not through the lid.

(m) Provide a sealed locking type lid when a manholes in low lying areas or when an unusual condition exists.

PART 3 EXECUTION

3.1 PREPARATION

A. Existing Utilities:

1. Provide temporary support, adequate protection and maintenance of all underground and surface utility structures, drains, sewers, and other obstructions encountered in the progress of the Work.

2. Permanently support, relocate, remove, or reconstruct existing utility structures (such as conduits, ducts, pipe branch connections to main sewers, main drains or other structures) where the grade or alignment of the pipe is obstructed Deviations from the required line or grade:  Not permitted.

3. Contact the “No-Cuts” Center and verify existing utility field locations at least 48 hours prior to beginning any excavation.

4. Verify the size, location, elevation, and material of all existing utilities within the area of construction.

B. Unloading Materials:  Exercise care in unloading and handling pipe, valves, fittings, and all other material.

C. Excavation:

1. Excavate pipe trenches to required depths.

2. In general, water distribution lines have a minimum of 36 inches cover.

3. If rock is encountered, excavate to a minimum of 6 inches below bottom of pipe, and backfill trench.

4. Width of trench: Sufficient to allow workmen to perform all operations incidental to constructing the pipeline. 

5. Provide hand dug bell holes to permit proper joint making. 

6. Pipe bearing on rock:  Not Permitted.

3.2 INSTALLATION

A. Install sewer pipe under provisions of ASTM D2321 and the Uni-Bell Plastic Pipe Association's "Recommended Practice for the Installation of PVC Sewer Pipe".

B. Lay pipe commencing at the lowest point, with spigot ends pointing in the direction of flow:

1. Lay all pipes with ends abutting and true to line and grade.

2. Carefully center pipe and form a uniform invert.

3. Lay pipe under provisions of manufacturer's requirements.

C. Lay pipe accurately to the line and grade required for system performance:

1. Clean and dry all surfaces of the portions of the pipe to be jointed or of the factory-made jointing material.
2. Use lubricant, primers, adhesives, etc. as recommended by the pipe or joint manufacturer's specifications.
3. Place, fit, join and adjust jointing materials or factory-fabricated joints in such a manner as to obtain a watertight line.
4. Place sufficient backfill material along each side of the pipe to prevent movement of pipe off line and grade as soon as possible after the joint is made.

D. Plug exposed ends of pipes to prevent earth, water or other substances from entering the pipe when construction is not in progress.

E. Neoprene boot with stainless steel accessories:  Grout Harco or similar manhole couplings in place with non-shrink grout at each pipe connection into a manhole wall.

F. Cleanouts:  Install at all services exceeding 75 feet in length with cleanouts at the property line, or 5 feet from a building.

G. All Sewer Service Piping:  Six inches in diameter with minimum slope of 0.4 percent and 36 inches of cover, minimum.  Flush and lamp entire system.

H. Test entire system for infiltration and exfiltration:  Limit to not more than 0.1 gallons per foot in 24 hours.

I. Concrete Encasement of Sewer Pipe:

1. Excavate trenches with mechanical equipment.
2. Provide temporary supports consisting of timber, wedges or masonry prior to formation of the encasement to support the pipe in place.
3. Provide temporary supports of minimum dimensions and support the pipe at not more than 2 places, 1 at the bottom of the barrel of the pipe adjacent to the shoulder of the socket, and the other near the spigot end.

4. After completion of jointing of the pipe has been completed, uniformly pour concrete beneath and on both sides of the pipe.  Provide uniform encasement of at least 4 inches thick at all points.

3.3 FIELD QUALITY CONTROL

A. Protect pipe during handling against impact shocks and free falls.  Keep pipe clean at all times. Do not use pipe that does not conform to the specifications.

B. Notify the utility company and authorities having jurisdiction at least 48 hours prior to beginning construction in order to arrange inspection of the sanitary sewer.

C. Sewer Test:

1. On completion of each block or section of sewer, clean, test, and lamp the block or section of sewer:

(a) Each section of the sewer: Show a full circle of light between manholes on examination from either end.
(b) Each manhole, or other appurtenance to the system:  Provide appropriate size and form, be watertight, neatly and substantially constructed, with the top set permanently to exact position and grade.   

(c) Repairs of deficiencies revealed by inspection:  Repair broken or cracked pipe, remove all deposits, with sewers left true to line and grade, entirely clean and ready for use.
(d) Sewer Lamping: Witnessed by the regulatory agencies having jurisdiction.

2. Infiltration/Exfiltration:

(a) The allowable limits of infiltration or exfiltration for the entire system: Do not exceed a rate of 100 gallons per inch of inside pipe diameter per mile of pipe per 24 hours.
(b) House service lines: No additional allowance.

(c) The allowable limits of infiltration or exfiltration of manholes: Do not exceed a rate of 4 gallons per manhole per 24 hours.
(d) Any part or all of the system may be tested for infiltration or exfiltration as directed by the Project Consultant or other jurisdictional authorities.

(e) Prior to testing for infiltration:  Pump out system and maintain normal infiltration conditions at the time of testing.
(f) Determine the amounts of infiltration or exfiltration by pumping into or out of calibrated drums, or by other methods approved by the Project Consultant or other jurisdictional authorities.

3. Exfiltration test: 

(a) Conducted by filling the portion of the system being tested, with water, to a level equal to the lowest part of the manhole frame.
(b) An air test may be substituted for the water exfiltration test, by the Project Consultant or other jurisdictional authorities.

4. Conduct and run tests continuously for 2 hours on portions of the system not exceeding 3 manhole sections or 1000 linear feet whichever is greater.

5. Where infiltration or exfiltration exceeds the allowable limits: locate and repair defective pipe, joints, or other faulty construction.  Remove and reconstruct as much of the work as is necessary in order to conform to the specified allowable limits.

D. TV. Inspection:

1. Conduct television inspection of all lines after all other testing has been successfully completed.

2. Repair the manhole-to-manhole section where defects are found.
E. Temporary Drainage During Construction:

1. Construct and maintain temporary drainage facilities, which may be required to provide drainage relief for the new construction without causing abnormal or adverse flooding impacts to the existing or new facilities.
2. Temporary facilities may include swales, pipe, etc. as necessary.

F. Restoration of Surfaces and Structures:

1. Restore and replace paving, curbing, sidewalks, fences, sod, survey points, or other disturbed surfaces or structures to a condition equal to that before the work was begun.

2. Restoration of surfaces and structures outside the Owner’s property line: Comply with requirements of the applicable governing agencies.

G. Cleaning Up:

1. Remove surplus pipeline material, tools, temporary structures, etc.

2. Dispose of all dirt, rubbish, and excess earth off site.
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