
 

 
 

 

 

 

KNOXVILLE UTILITIES BOARD 

STANDARDS AND SPECIFICATIONS  

Released 10/28/2015                                  Supplementary Conditions                                            00800TDOT - 1 

SECTION 00800TDOT 

SUPPLEMENTARY CONDITIONS 

 
ARTICLE 4 - AVAILABILITY OF LANDS; SUBSURFACE AND PHYSICAL 

CONDITIONS; 

REFERENCE POINTS 
 

Paragraph 4.02.B. Subsurface and Physical Conditions: Reports and Drawings. Those Reports 

of explorations and tests of subsurface conditions at or contiguous to the Site and those Drawings 

of physical conditions in or relating to existing surface or subsurface structures at or contiguous 

to the Site used in preparing the Contract Documents are as follows: 
 

None Applicable 
 

Paragraph 4.05.A. Hazardous Environmental Condition at Site: Reports and Drawings. Those 

Reports and Drawings relating to a Hazardous Environmental Condition identified at the Site 

that have been utilized in the preparation of the Contract Documents are as follows: 
 

None Applicable 
 

 

END OF SECTION 
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	2 - Division 1 GENERAL REQUIREMENTS
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	SECTION 01130
	Third party Contractor qualification requirements

	01530 Site Access & Security 110713
	CONTRACTOR SECURITY CLEARANCE APPLICATON

	01560v2 Work In Easements and Rights-of-Way
	01570v5 Erosion Prevention and Sediment Control
	01725v5 Underground Utility Damage Prevention Act
	section 01725
	underground utility damage prevention act, protection of utilities

	01740v1 Surface Restoration Special Provisions
	1 PART 1 GENERAL
	1.01 SCOPE
	A. CONTRACTOR shall not unreasonably encumber the Work area with construction equipment or materials. Work area shall be kept clean during construction activities and promptly restored to original condition after moving to next Work area.

	1.02 SCHEDULING
	A. Daily: Remove and dispose of waste materials, rubbish, and other debris.
	B. Weekly: Each Friday, at the latest, remove and dispose of debris generated by construction activities and construction personnel, restore areas to original condition (lawns, beds, sidewalks, driveways, streets) with temporary or permanent surfaces as specified in these technical Specifications. 


	2 PART 2 PRODUCTS (NOT USED)
	3 PART 3 EXECUTION
	3.01 CLEANING
	A. Leave the Work and adjacent areas affected in a cleaned condition satisfactory to OWNER.
	1. Remove and dispose of debris generated by construction activities and construction personnel.
	2. Repair and patch adjacent surfaces to original condition.
	3. Clean sidewalks, driveways, and other areas to original or better condition.
	4. Rake clean all other surfaces.
	5. Leave water courses, gutters, and ditches open and clean.


	3.02 INSPECTION
	A. CONTRACTOR shall notify OWNER on a weekly basis, on Thursday, of Work areas that construction crews have worked on during the week.
	B. The OWNER, with the CONTRACTOR, will make an inspection to verify the status of completion.
	C. OWNER will notify CONTRACTOR in writing when surface conditions do not meet the Contract Documents.

	3.03 EVALUATION
	A. Failure to perform, as determined by the OWNER may result in all or one of the following:
	1. Withholding payments in an amount equal to the Liquidated Damages on a daily basis as designated in the Agreement for each day surface conditions do not meet the requirements of the Contract Documents.
	2. OWNER exercising right to correct defective Work in accordance with the General Conditions.
	3. Refusal of  OWNER to make monthly progress payments as requested by the CONTRACTOR.





	3 - Division 2 SITE WORK
	02050v3 Water-Wastewater General Information
	02230v3 Clearing and Grubbing
	C. Completely dispose of all materials resulting from clearing and grubbing off the Site in compliance with all applicable laws and regulations and, when applicable, with Section 02321, Excavation, Bedding and Backfill for Utilities, paragraph 3.4.
	3.01   LIMITS
	A.  As follows, but not to extend beyond Project limits:
	1 Excavation excluding trenches 5 feet beyond top of cut slopes.
	2. Trench Excavation: 10 feet maximum beyond trench top of cut, regardless of actual trench width.
	3. Fill:
	a. Clearing and Grubbing: 5 feet beyond toe of permanent fill.
	b. Stripping: 5 feet beyond toe of permanent fill.

	4. Waste Disposal:
	a. Clearing: 5 feet beyond perimeter.
	b. Scalping and Stripping: Not required.
	c. Grubbing: Around perimeter as necessary for neat finished appearance.

	5. Structures: 15 feet outside of new structures.
	6. Roadways: Clearing 30 feet from edge of roadway shoulders or back of curb.
	7. Overhead Utilities:
	a. Clearing and Grubbing: Entire width of easements and rights of way.
	b. Scalping and Stripping: Wherever grading is required.

	8. Other Areas: As shown on Drawings or directed by OWNER.


	3.03 TEMPORARY REMOVAL OF INTERFERING PLANTINGS
	A. Remove and store, as specified in Section 02930, Replacement of Trees, Plants, and Ground Covers, shrubs and trees that are not designated for removal but do interfere with construction or could be damaged by construction activities.
	B. Photograph and document location, orientation, and condition of each plant prior to its removal. Record sufficient information to uniquely identify each plant removed and to assure accurate replacement.

	3.04 CLEARING
	A. Clear areas within limits shown or specified.
	B. Fell trees so that they fall away from facilities and vegetation not designated for removal.
	C. Cut stumps not designated for grubbing flush with ground surface.
	D. Cut off shrubs, brush, weeds, and grasses to within 2 inches of ground surface.

	3.05 GRUBBING
	A. Grub areas within limits shown or specified.

	3.06 SCALPING
	A. Do not remove sod until after clearing and grubbing is completed and resulting debris is removed.
	B. Scalp areas within limits shown or specified.

	3.07 STRIPPING
	A. Do not remove topsoil until after scalping is completed.
	B. Strip areas within limits to minimum depths shown or specified. Do not remove subsoil with topsoil.

	3.08 TREE REMOVAL OUTSIDE CLEARING LIMITS
	A. Remove the following within Project Limits:
	1. Dead, dying, leaning, or otherwise unsound trees that may strike and damage Project facilities in falling.
	2. Trees designated by OWNER.

	B. Cut stumps off flush with ground, remove debris, and if disturbed, restore surrounding area to its original condition.


	02310v3 Finish Grading
	02311 Control Blasting Spec Revision 6-12-13
	02315v4 General Excavation
	02321v12 Excavation, Bedding & Backfill for Utilities Revision 1-28-15
	02371v2 Riprap
	1.02 SUBMITTALS
	A. Action Submittals:
	1. Shop Drawings: Description and location of proposed sources of riprap bedding and riprap.

	B. Informational Submittals:
	1. Certified Test Results:
	a. Riprap Bedding:
	1) Gradation.
	2) Abrasion resistance.

	b. Riprap:
	1) Gradation.
	2) Abrasion resistance.
	3) Bulk density.


	2. Trip tickets showing source, type, and weight of each load of material delivered to Site.

	A. Riprap shall meet the requirements as specified in Section 709 of the Standard Specifications.
	B. No mechanical compaction of riprap is required; however, work riprap bedding as necessary to distribute it and to eliminate detrimental voids. Avoid overworking or long pushes that result in segregation of particle sizes.
	C. Grade surface of riprap bedding free from irregularities and to tolerances of 0.2 feet from established grade.
	D. Place and grade riprap in a manner that avoids subgrade disturbance displacement or damage to geotextile. Do not push riprap bedding down slope. If wrinkles form in geotextile as riprap bedding is placed, correct them as specified in Section 02372, Geotextiles.
	E. Place riprap geotextile without puncturing or damaging geotextile. If accidentally damaged, repair geotextile prior to proceeding as specified in Section 02372, Geotextiles.

	02372v2 Geotextiles
	1.03 DEFINITIONS
	A. Fabric: Geotextile, a permeable geosynthetic comprised solely of textiles.
	B. Minimum Average Roll Value (MinARV): Minimum of series of average roll values representative of geotextile furnished.
	C. Maximum Average Roll Value (MaxARV): Maximum of series of average roll values representative of geotextile furnished.
	D. Nondestructive Sample: Sample representative of finished Work, prepared for testing without destruction of Work.
	E. Overlap: Distance measured perpendicular from overlapping edge of one sheet to underlying edge of adjacent sheet.
	F. Seam Efficiency: Ratio of tensile strength across seam to strength of intact geotextile, when tested according to ASTM D4884.
	1.04    SUBMITTALS 
	A. Action Submittals:
	1. Shop Drawings:
	a. Manufacturer’s material specifications and product literature.
	b. Installation drawings showing geotextile sheet layout, location of seams, direction of overlap, and sewn seams.
	c. Description of proposed method of geotextile deployment, sewing equipment, sewing methods, and provisions for holding geotextile temporarily in place until permanently secured.

	2. Samples:
	a. Geotextile: One-piece, minimum 18 inches long, taken across full width of roll of each type and weight of geotextile furnished for Project. Label each with brand name and furnish documentation of lot and roll number from which each Sample was obtained.
	b. Field Sewn Seam: 5foot length of seam, 12 inches wide with seam along center, for each type and weight of geotextile.
	c. Securing Pin and Washer: One each.

	B. Informational Submittals:
	1. Certification: 
	a. Name of the manufacturer, product name, style number, chemical composition of the filaments or yarns and other pertinent information to fully describe the geotextile.
	b. Certification shall state that furnished geotextile meets either the MinARV or the MaxARV requirements of the Specification as evaluated under manufacturer's quality control program. 
	c. Certification shall be attested to by a person having legal authority to bind the manufacturer.

	2. Field seam efficiency test results.


	1.05 QUALITY ASSURANCE
	A. Manufacturer Qualifications: 
	1. Geosynthetic Accreditation Institute (GAI) - Laboratory Accreditation Program (LAP).
	2. American Association for Laboratory Accreditation (A2LA).


	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Geotextile labeling, shipment, and storage shall follow ASTM D4873. Product labels shall clearly show the manufacturer or supplier name, style name, and roll number.
	B. Each geotextile roll shall be wrapped with a material that will protect the geotextile from damage due to shipment, water, sunlight, and contaminants.
	C. During storage, geotextile rolls shall be elevated off the ground and adequately covered to protect them from the following: site construction damage, precipitation, extended ultraviolet radiation including sunlight, chemicals that are strong acids or strong bases, flames including welding sparks, excess temperatures, and any other environmental conditions that may damage the physical property values of the geotextile.

	1.07 SCHEDULING AND SEQUENCING
	A. Notify OWNER whenever geotextiles are to be placed. Do not place geotextile without OWNER’s approval of underlying materials.

	PART 2 PRODUCTS
	2.01 MANUFACTURERS
	A. Manufacturers:
	1. Carthage Mills, Cincinnati, OH.
	2. BP Amoco Chemical Civil Engineering Fabrics, Austell, GA.
	3. Linq Industrial Fabrics, Summerville, SC.
	4. Synthetic Industries, Chattanooga, TN.
	5. TC Mirafi, Pendergrass, GA.
	6. TNS Advanced Drainage Systems, Spartanburg, SC.


	2.02   NONWOVEN GEOTEXTILE
	A. Pervious sheet of polyester, polypropylene, or polyethylene fabricated into stable network of fibers that retain their relative position with respect to each other. Nonwoven geotextile shall be composed of continuous or discontinuous (staple) fibers held together through needle-punching, spun-bonding, thermal-bonding, or resin-bonding.
	B. Geotextile Edges: Selvaged or otherwise finished to prevent outer material from pulling away from geotextile.
	C. Unseamed Sheet Width: Minimum 12 feet.
	D. Nominal Weight per Square Yard: 4.8 ounces per square yard per ASTM D5261.
	E. Nominal Thickness (mils): 1.4 mils per ASTM D5199.
	F. The geotextile shall meet the requirements of Table 1.
	2.03   SEWING THREAD
	A. Polypropylene, polyester, or Kevlar thread.
	B. Durability: Equal to or greater than durability of geotextile sewn.

	2.04  SECURING PINS
	A. Steel Rods or Bars:
	1. 3/16inch diameter.
	2. Pointed at one end.
	3. With head on other end sufficiently large to retain washer.
	4. Minimum Length: 12 inches.
	B. Steel Washers for Securing Pins:
	1. Outside Diameter: Not less than 1.5 inches.
	2. Inside Diameter: 1/4 inch.
	3. Thickness: 1/8 inch.
	C. Steel Wire Staples:
	1. Ushaped.
	2. 10 gauge.
	3. Minimum Length: 6 inches.
	PART 3  EXECUTION
	3.01 JOINTS
	A. Unseamed Joints:
	1. Overlap, unless otherwise shown:
	a. Foundation/Subgrade Stabilization: Minimum 18 inches.
	b. Riprap: Minimum 18 inches.
	c. Drain Trenches: Minimum 18 inches, except overlap shall equal trench width if trench width is less than 18 inches.
	d. Other Applications: Minimum 12 inches.


	B. Sewn Seams: Made wherever stress transfer from one geotextile sheet to another is necessary. Sewn seams, as approved by OWNER, also may be used instead of overlap at joints for applications that do not require stress transfer.
	1. Seam Efficiency:
	a. Minimum 70 percent.
	b. Verified by preparing and testing minimum of one set of nondestructive Samples per acre of each type and weight of geotextile installed.
	c. Tested according to ASTM D4884.
	2. Types:
	a. Preferred: “J” type seams.
	b. Acceptable: Flat or butterfly seams.
	3. Stitch Count: Minimum three to maximum seven stitches per inch.
	4. Stitch Type: Double-thread chainstitch according to ASTM D6193.
	5. Sewing Machines: Capable of penetrating four layers of geotextile.
	6. Stitch Location: 2 inches from geotextile sheet edges, or more, if necessary to develop required seam strength.


	3.02 SECURING GEOTEXTILE
	A. Secure geotextile during installation as necessary with sandbags or other means approved by OWNER.
	B. Secure Geotextile with Securing Pins or Staples:
	1. Insert securing pins with washers through geotextile.
	2. Securing Pin Alignment:
	a. Midway between edges of overlaps.
	b. 6 inches from free edges.

	3. Spacing of Securing Pins:
	4. Install additional pins across each geotextile sheet as necessary to prevent slippage of geotextile or to prevent wind from blowing geotextile out of position.
	5. Push each securing pin through geotextile until washer bears against geotextile and secures it firmly to subgrade.
	6. Where staples are used instead of securing pins, install in accordance with alignment and spacing above. Push in to secure geotextile firmly to subgrade.


	3.03 PLACING PRODUCTS OVER GEOTEXTILE
	ii. Before placing material over geotextile, notify OWNER. Do not cover installed geotextile until after OWNER provides authorization to proceed.
	iii. If tears, punctures, or other geotextile damage occurs during placement of overlying products, remove overlying products as necessary to expose damaged geotextile. Repair damage as specified in Article Repairing Geotextile.

	3.04 INSTALLATION OF GEOTEXTILE FOR MATERIAL SEPARATION
	A. Prepare installation site by clearing, grubbing, and excavation or filling the area to the design grade. This includes removal of topsoil and vegetation.
	B. The geotextile shall be laid smooth without wrinkles or folds on the prepared subgrade in the direction of construction traffic. Adjacent geotextile rolls shall be overlapped, sewn or joined as required in the Drawings.
	C. On curves, the geotextile may be folded or cut to conform to the curves. The fold or overlap shall be in the direction of construction and held in place by pins, staples, or piles of fill or rock.
	D. Prior to covering, the geotextile shall be inspected by the OWNER to ensure that the geotextile has not been damaged during installation. Damaged geotextiles, as identified by the OWNER, shall be repaired immediately. Cover the damaged area with a geotextile patch which extends an amount equal to the required overlap beyond the damaged area.
	E. The subbase shall be placed by end dumping onto the geotextile from the edge of the geotextile, or over previously placed subbase aggregate. Construction vehicles shall not be allowed directly on the geotextile. The subbase shall be placed such that at least the minimum specified lift thickness shall be between the geotextile and equipment tires or tracks at all times. Turning of vehicles shall not be permitted on the first lift above the geotextile.
	F. Any ruts occurring during construction shall be filled with additional subbase material, and compacted to the specified density.
	G. If placement of the backfill material causes damage to the geotextile, the damaged area shall be repaired as previously described above. The placement procedure shall then be modified to eliminate further damage from taking place.

	3.05   INSTALLATION OF GEOTEXTILE FOR SUBSURFACE DRAINAGE
	A. Trench excavation shall be done in accordance with the Drawings and Section 02321, Excavation, Bedding, and Backfill for Utilities. Excavation shall be done in such a way so as to prevent large voids from occurring in the sides and bottom of the trench. The graded surface shall be smooth and free of debris.
	B. The geotextile shall be placed loosely with no wrinkles or folds, and with no void spaces between the geotextile and the ground surface. Successive sheets of geotextiles shall be overlapped with the upstream sheet overlapping the downstream sheet.
	C. All seams shall be subject to the approval of the OWNER.
	D. Should the geotextile be damaged during installation or drainage aggregate placement, a geotextile patch shall be placed over the damaged area extending beyond the damaged area a distance of 18 inches.
	E. Placement of drainage aggregate should proceed immediately following placement of the geotextile. The geotextile should be covered with a minimum of 12 inches of loosely placed aggregate prior to compaction. If a perforated collector pipe is to be installed in the trench, a bedding layer of drainage aggregate should be placed below the pipe, with the remainder of the aggregate placed to the minimum required construction depth.
	F. The aggregate should be compacted with vibratory equipment to a minimum of 95 percent Standard AASHTO density unless the trench is required for structural support.

	3.06    RIPRAP APPLICATIONS
	A. Riprap installation shall be done in accordance with details of the Drawings and Section 02371, Riprap. Excavation shall be done in such a way so as to prevent large voids from occurring in the sides and bottom of the excavation. The graded surface shall be smooth and free of debris.
	B. The geotextile shall be placed loosely with no wrinkles or folds, and with no void spaces between the geotextile and the ground surface. Successive sheets of geotextiles shall be overlapped with the upstream sheet overlapping the downstream sheet. Sew joints where wave run-up may occur.
	C. All seams shall be subject to the approval of the OWNER.
	D. Limit height of riprap fall onto geotextile to prevent damage. 
	1. Drop Height: 1 foot for greater than 200pound rock.

	PAIRING GEOTEXTILE
	A.  Repair or replace torn, punctured, flawed, deteriorated, or otherwise damaged geotextile.
	B. Repair Procedure: 
	1. Place patch of undamaged geotextile over damaged area and overlap and seam at least 18 inches in all directions beyond damaged area.
	2. Remove interfering material as necessary to expose damaged geotextile for repair.
	3. Sew patches or secure them with heat fusion tacking or with pins and washers, as specified above in Article Securing Geotextile, or by other means approved by OWNER.


	3.08 REPLACING CONTAMINATED GEOTEXTILE
	A. Protect geotextile from contamination that would interfere, in OWNER’S opinion, with its intended function. Remove and replace contaminated geotextile with clean geotextile.



	02415v1 Horizontal Drilling & Boring
	SECTION 02415
	HORIZONTAL DIRECTIONAL DRILLING and boring
	PART 3.  EXECUTION

	END OF SECTION

	02445v3 Auger Boring and Alternative Tunneling
	2. Details of casing spacers, including manufacturer’s recommended spacing.
	1.04 QUALIFICATIONS
	A. Bore and jack operations shall be performed by a CONTRACTOR or Subcontractor with at least 5 years of experience involving work of a similar nature 
	3.02 SHAFT/PIT INSTALLATION
	A. Notify OWNER not less than 15 working days before beginning shaft excavation.
	B. Methods of construction for jacking/receiving pits shall be such as to ensure the safety of the Work, CONTRACTOR’s employees, the public, existing utilities, and adjacent property and improvements, whether public or private.
	C. Before beginning construction of jacking/receiving pit, adequately protect existing structures, utilities, trees, shrubs, and other existing facilities.
	D. Provide complete groundwater control for excavations at all time.
	E. Perform jacking/receiving pit excavations using appropriate excavation or large hole drilling methods, as required.
	F. Place fencing, gates, lights, and signs, as necessary around shafts and staging areas to provide for public safety.
	G. Inspect shaft/pit excavations daily to check safety of excavation and structural integrity of support system.
	3.03 EQUIPMENT SELECTION
	A. Select necessary equipment and methods to install casing and carrier pipe as shown on Drawings. Selected equipment shall be capable of accurate alignment and grade control, and shall protect against subsidence or other disturbance of ground, existing utilities, existing road surface, railroad facilities and existing structures.

	3.04  LUBRICATION OF CASING EXTERIOR
	A. Bentonite slurry may be used to lubricate exterior of casing during installation.

	3.05 BORING
	A. The boring shall be accomplished by means of auguring to the size, line, and grade shown on the Drawings or as directed by OWNER. The hole diameter shall be essentially the same as the outside diameter of the casing pipe.

	3.06 INSTALLATION OF CASING PIPE
	A. Verify casing pipe minimum wall thickness is adequate for anticipated jacking loads.
	B. Hole diameter shall not exceed outside diameter of casing pipe by more than 1 inch. 
	C. Where unstable soil conditions are found to exist, conduct boring operations in a manner that will not be detrimental to facility being crossed.
	D. Tolerance shall be as follows:
	1. Line Tolerance: 2 inches, maximum.
	2. Grade Tolerance: 2 inches, maximum.
	E. Provide means of checking line and grade at all times to confirm allowable tolerance has been achieved.
	F. Provide means of steering casing to ensure allowable tolerance can be achieved.
	G. Jack the steel casing pipe into place as the boring proceeds. Weld sections of casing pipe together to provide watertight joints by operators qualified in accordance with the American Welding Society Standard Procedures.
	1. Welds shall be continuous, complete joint penetration (CJP) butt joint welds as required for rigid and watertight connections.
	H. Do not remove unacceptable casing without prior approval from OWNER. If the removal of casing pipe is permitted, make proper provisions to prevent caving in of the earth surrounding the casing.
	I. If necessary to abandon a bored hole, remedial measures shall be taken by CONTRACTOR, subject to review by OWNER of facility being crossed.

	3.07 CORRECTION OF GRADE
	A. If required grade tolerance has not been achieved, correct grade using casing spacers of varying height.

	3.08 MONITORING OF SURFACE MOVEMENT
	A. Perform a preconstruction survey of road surface or railroad tracks. Record horizontal coordinates and elevations. Mark location of where measurements were taken. Monitor movement of road surface or railroad tracks on a daily basis and provide results to OWNER. Stop operations if movement exceeds 1/4 inch and immediately notify the OWNER.

	3.09 GROUTING BORED AND JACKED CASINGS
	A. Exterior Voids: 
	1. After casing has been jacked into position, pressure grout through grout holes provided to fill voids outside of casing.
	2. Start grouting at centerline hole at one end and pump grout until grout appears in grout hole at the crown, then start grouting through opposite spring line hole until grout appears at hole in crown.
	3. Grout through hole at crown until grout appears in next set of holes along casing.
	4. Plug holes at starting point and move to next set of holes and repeat grouting sequence until full length of casing has been grouted.

	3.10 INSTALLATION OF CARRIER PIPE (See Figure 102445a)
	A. Entire length of casing shall be installed complete and inspected and approved by OWNER before any carrier pipe is placed therein. Repair defects in casing pipe or leakage at joints.
	B. Install a minimum of three casing spacers to each length of carrier pipe in such a manner that electrical continuity will not occur between casing pipe and carrier pipe. Spans between spacers shall be as shown on Drawings or as directed by the OWNER.
	C. Check each joint makeup and pipe segment prior to pushing carrier pipe segments into casing.
	D. When the carrier pipe is a ductile iron or PVC pressure pipe install restrained joint pipe or mechanical joint with restrainers, unless otherwise directed by OWNER.
	E. Casing end seals shall be provided at the end of the casing pipe after installation of the carrier pipe.

	3.13 BACKFILLING OF JACKING/RECEIVING PIT
	A. Seal jacking/receiving pit opening and backfill at shafts when no longer required.
	B. Backfill shall be as specified in Section 02321, Excavation, Bedding, and Backfill for Utilities.


	02512 Water Lines - Air Valves, Blowoffs and Hydrants Revision 6-2-2014
	02513 Water Lines  Installation 01132013
	02514 Water Lines - Valves Revision 6-2-2014
	02515 Water Line Tie-ins Revised 6-2-2014
	02516v2 Water Lines – Disinfection & Testing
	02518 Water Service Assemblies Revised 6-2-2014
	02519v4 Backflow Cross Connection
	02530v2 Sewer Manholes
	PART 1. GENERAL
	1.01 SCOPE
	Manholes shall be precast concrete. The top section of the manholes shall be either flat top or eccentric cones as shown on Drawings.
	B. Cast iron frames shall be set at the required elevation and properly bonded to the flat top, eccentric cone, or grade rings with two rings of butyl mastic sealant and anchor bolts.

	1.02 SUBMITTALS
	A. Action Submittals: 
	1. Shop Drawings:
	a. Cast-in-Place Manholes: Details of construction.
	b. Precast Manholes: Details of construction.
	c. Precast Base, Cones, and Top Slab Sections: Details of construction.
	d. Manholes Over Existing Piping: Plans and schedule for diverting flow.


	B. Informational Submittals:
	1. Certificate from manufacturer of castings indicating they meet applicable requirements of these Specifications.
	2. Proposed curing method for cast-in-place concrete structures.
	3. Precast Manhole Sections: Manufacturer’s results of tests performed on representative sections to be furnished.
	4. Certified load test data for precast manhole steps.
	6. Certificate from cementitious lining manufacturer that applicator has the experience and expertise for the application of the product.
	7. Certificate of conformance for cementitious lining material.


	1.03 QUALITY ASSURANCE
	A. Mortar mix for cementitious lining shall have at least 5-years of successful performance in similar applications, and shall be supplied by an ISO 9002 certified manufacturer. Manufacturer’s ISO 9002 certificate shall be submitted to the OWNER.
	B. Mortar mix installer shall have a minimum of 5 years of experience installing the product provided, and shall be certified by the manufacturer.

	1.04 DELIVERY, STORAGE, AND HANDLING
	A. Cementitious Lining Mortar Mix:
	1. Store with adequate provisions for the prevention of absorption of moisture. 
	2. Store in manner that will permit easy access for inspection and identification of each shipment.



	PART 2. PRODUCTS
	2.01 GENERAL DRAWINGS:
	2.02 WATERTIGHT MANHOLE FRAMES AND COVERS
	A. Frames and covers shall be manufactured from ductile iron in accordance with ISO 1083 or unfinished cast gray iron ASTM A48, Class 35B.
	B. Covers:
	1. Hinged with a 90degree blocking system to prevent accidental closure.
	2. One-man operable utilizing standard tools and capable of withstanding a proof load of 16,000 pounds.

	C. Frames:
	1. Circular with a seating gasket. Gasket material shall be nitrile rubber
	2. Depth shall not exceed 5 inches.

	D. Flange shall incorporate bedding slots and boltholes.
	E. Bolts, nuts, and washers shall be stainless steel.
	F. Manufacturers and Products:
	1. Saint-Gobain; Pamrex.
	2. Neenah; LIFTMATE R-1650-LM.


	2.03 PRECAST CONCRETE GRADE RINGS
	A. Grade rings shall be 4 inches or 6 inches in height and in conformance with the Standard Drawings contained within this section and all other applicable sections.

	2.04 MORTAR
	A. Mortar shall be composed of one part Portland cement and two parts sand (volumetric measure) thoroughly mixed in a tight box, with water added gradually and mixed continually until mortar has attained the proper consistency for use in brick masonry; prepared only in such quantities as needed for immediate use; mortar mixed for more than 30 minutes, retempered, or previously set will not be allowed.

	2.05 CAST IRON CASTINGS
	A. Castings shall be cast iron conforming to the Standard Drawings and the requirements of Class 30 ASTM A48; made accurately to the required dimensions; sound, smooth, clean, and free from blisters and other defects; not plugged or otherwise treated to remedy defects; machined so that covers rest securely in the frames with no rocking, and such that they are in contact with frame flanges for the entire perimeter of the contact surfaces. 

	2.06 BUTYL MASTIC SEALANT
	A. The sealant shall be used when joining the casting frame to the precast manhole and for all manhole adjustments to provide a watertight structure. The sealing compound shall be produced from blends of refined hydrocarbon resins and plasticizing compounds reinforced with inert mineral filler, and shall contain no solvents, irritating fumes, or obnoxious odors. The compound shall not depend on oxidizing, evaporating, or chemical action for its adhesive or cohesive strength. It shall be supplied in extruded rope form of suitable cross section and in such sizes as to seal the joint space. Use two complete ropes at each joint. The sealing compound shall be protected by a suitable removable two-piece wrapper, which shall be designed so that half may be removed longitudinally without disturbing the other half in order to facilitate application of the sealing compound. The sealant shall also meet the requirements of the following table:

	2.07 PRECAST MANHOLES
	A. All components shall meet the requirements of the Standard Drawings, ASTM C478, and ASTM C76 Class III. The mix design shall be:
	B. The circumferential reinforcement for the manhole sections shall consist of welded wire fabric per ASTM C478.
	C. Manholes shall be constructed with the minimum number of sections possible that the precaster can provide, to minimize the number of joints in the manhole. Minimum manhole section shall be 16 inches deep.
	D. Lifting holes through the manhole structure shall not be permitted.
	E. Each joint shall be a tongue and groove with two layers of butyl mastic sealant.
	F. Pipe Connections:
	1. Pipe connections to precast concrete manholes shall be with A-LOK castin-place gaskets for new and replacement manholes. Grout shall not be allowed to encase A-LOK gaskets. Pipe connections for curedinplace or for existing pipe shall be KORNSEAL flexible connectors. Proper torque shall be applied to KOR-N-SEAL flexible connectors with a torque wrench per manufacturer’s specifications.
	2. Channels and benches in shall be factory grouted only. There shall be no field grouting of channels or benches. 
	3. Where possible a minimum line drop of 0.1 foot shall be provided across new manholes. 
	4. Where the difference in invert elevation of two intersecting sewers in a manhole is 2 feet or more, a drop connection cast integrally into the barrel wall shall be provided.
	5. Where invert elevations are not shown on the Drawings, pipes of differing sizes enter and exit manholes, all pipe crowns shall be matched to the same elevation.

	G. All precast reinforced concrete manhole sections specified herein shall be inspected by the RESIDENT PROJECT REPRESENTATIVE. All materials that fail to conform to these Specifications shall be rejected. After delivery to the Site, any materials that have been damaged in transit or are otherwise unsuitable for use in the Work shall be rejected and removed from the Site by the CONTRACTOR at no cost to the OWNER.

	2.08 FIBERGLASS MANHOLES
	A. Manholes shall be one piece units manufactured from commercial grade resins and Grade E glass reinforcement. The inner surface shall be resin rich, free of crazing and delamination. Maximum blister shall be 1/2 inch in diameter, and the maximum wrinkle depth shall be 1/8 inch. Maximum surface pits shall be 3/4 inch in diameter and 1/16 inch deep. Voids which cannot be broken with finger pressure can be a maximum of 1/2 inch in diameter and 1/16inch deep.
	B. Manholes shall meet the following ASTM requirements:
	1. 16,000 foot-pound dynamic load rating, ASTM 3753, 8.5, Note 1.
	2. ASTM 3753, 8.5, Note 1 for Pipe Stiffness:
	3. Structural Capacities:
	a. Tensile Strength (psi): 18,000 hoop; 5,000 axial.
	b. Tensile Modulus (psi): 600,000 hoop; 700,000 axial.
	c. Flexural Strength (psi): 26,000 hoop; 4,500 axial.
	d. Flexural Modulus (psi): 1,400,000 hoop; 700,000 axial.
	e. Compression Strength (psi): 18,000 hoop; 10,000 axial.



	2.09 CONFLICT MANHOLE
	A. Conflict manholes shall be reinforced concrete structures formed and cast onsite. Concrete and reinforcing shall conform to Section 02770, Concrete Pavement, Curb, and Gutters. All other features shall conform to this section of the Specification.

	2.10 MANHOLE STEPS
	A. Manhole steps shall be constructed of a 1/2inch minimum diameter Grade 60 steel reinforced rod encapsulated in polypropylene plastic. The steps shall be installed in a vertical row on 16inch centers over the invert of the downstream pipe.
	B. Manhole steps shall be removed, and shall not be reinstalled in rehabilitated manholes.

	2.11 MANHOLE LINING
	A. New manholes located in a corrosive environment, as determined by OWNER, shall be lined with noncorrosive material as specified. Existing manholes in a corrosive environment shall be replaced with new lined precast concrete manholes.
	B. Lining for manholes shall be HDPE (studded) liner as manufactured by AGRU, or PVC Duraplate 100 Liner System as manufactured by ALOK. 
	1. HDPE Liner:
	a. Sheets shall be studded and have a minimum design thickness of 2 mm (0.079 inch).
	b. Provide minimum of 39 anchoring studs per square foot of liner. 
	2) Minimum Stud Height:  Minimum 9 mm (0.39 inch) with a minimum length of 14 mm (0.55 inch).
	2) Capable of resisting continuous hydraulic backpressure, to a minimum of 40 feet of hydraulic head, exerted between interior wall of concrete structure and anchoring stud side of protective liner.


	2. PVC Liner, Channel Joints, H-joints and Corner Joints:
	a. Manufactured from polyvinyl chloride resin.
	b. White in color to assist in providing a light reflective environment.
	c. All sheet compounds shall result in a semi-rigid material for thermoforming to the contour of the structure and shall maintain a minimum wall thickness of 1.7mm (0.065 inch).

	3. Lined manholes shall have a flat top that is lined with same type of protective liner as manhole.
	4. Provide a rubber gasket between structures for a watertight seal. Gasket shall be DURA-Plate-Lok-Sealant MT-320 measuring 0.5 inch by 1.5 inches to be placed on the return. When the two sections are coupled, the butyl-lok will displace over the return on the bell and tongue ends of the liner.

	C. Linings shall be installed by certified lining manhole precaster, while constructing the manhole, in strict conformance with the manufacturer’s requirements.

	2.12 PNEUMATIC SPRAYED CEMENTITIOUS LINING
	A. Pneumatic sprayed cementitious lining shall be used for manhole rehabilitation only.
	B. Cementitious Lining Material:
	1. Prepackaged mortar mix, including cement, aggregates, and any required additives.
	2. Add proper amount of potable water so as to produce concrete suitable for spray application.
	3. Do not add portland cement, other aggregates, or any admixtures. 

	C. Mortar Mix Design Properties:
	1. Compressive Strength: ASTM C109, greater than 8,000 psi in 28 days.
	2. Flexural Strength: ASTM C293, greater than 1,200 psi 28 days.
	3. Tensile Strength: ASTM C496, greater than 800 psi in 28 days.
	4. Shrinkage at 28 Days: ASTM C596, greater than 0.1 percent cured at 90 percent relative humidity.
	5. Freeze/Thaw: ASTM C666, no visible damage after 100 cycles.

	D. Water used in mixing shall be fresh, clean, potable water, free from injurious amounts of oil, acid, alkali, vegetable, sewage or organic matter. 
	E. Manufacturers: 
	1. Strong Seal.
	2. SewperCoat.
	3. Permacast.
	4. Quadex.


	2.13 CHIMNEY LINER AND SEALS
	A. Manufacturers and Products:
	1. Cretex Specialty Products; Internal Manhole Chimney Seal.
	2. NPC, Inc.; FlexRib Chimney Seal.
	3. Sealing Systems, Inc.; Flex-Seal. 


	2.14 MANHOLE LID PLUGS
	A. Plug shall consist of a gasketed bolt as manufactured by Cretex, Style 3.

	2.15 MANHOLE EXTERNAL JOINT SEALS
	A. External joint seals shall be utilized for manholes that are in low lying areas, as determined by the OWNER, to prevent infiltration by providing a water-tight seal.
	B. External joint seal shall be made of EPDM rubber with a minimum thickness of 65 mils. Each unit shall have a 2-inch wide mastic strip on the top and bottom edge of the rubber wrap. The mastic shall be nonhardening butyl rubber sealant, with a minimum thickness of 250 mils.
	C. Manufacturer and Product: Sealing Systems, Inc.; Infi-Shield Seal Wrap.


	PART 3. EXECUTION
	3.01 LOCATE MANHOLES
	A. Locate existing manholes not visible at the surface using metal detectors or other means of detection.

	3.02 MANHOLE FOUNDATIONS
	A. Dewater sufficiently to maintain the ground water level at or below the bottom of the manhole foundation prior to and during placement of the foundation. Obtain an adequate foundation for all manhole structures by removing and replacing unsuitable material with well-graded granular material, by tightening with coarse rock, or by such other means as provided for foundation preparation of the connected sewers or as directed by the OWNER. 
	B. Wherever water is encountered at the construction site, CONTRACTOR shall place all cast-in-place bases or monolithic structures on a one-piece waterproof membrane with a minimum thickness of 40 mils to prevent any movement of water into the fresh concrete.
	C. Thoroughly wet and completely fill all precast manhole joints with non-shrinking grout to a smooth finish, both inside and outside of the manhole

	3.03 MANHOLES INSTALLED ON EXISTING LINES
	A. For all lines 12 inches in diameter or less, a section of pipe shall be removed and a complete precast manhole installed. The existing pipes shall be joined by a flexible coupling (Section 02532, Sanitary Sewers) to pipe extensions from the manhole. Minimum 4-foot pipe extension shall be required from manhole to connect to existing pipe. By-pass pumping shall be conducted in accordance with Section 02540, Sewer Flow Control, and other requirements of the OWNER or regulatory agency having jurisdiction. The most stringent requirements shall apply.
	B. Monolithic (poured-in-place) manholes must be approved in advance by the OWNER. 

	3.04 MANHOLE SPACING
	A. The maximum center-to-center distance between manholes shall be 400 feet for pipe diameters of 21 inches and smaller, and shall be 500 feet for larger pipes.

	3.05 MANHOLE DIAMETERS
	A. In general, the internal diameter of manholes shall be 4 feet for lines less than 18 inches in size. Lines from 18 inches to 24 inches shall have 5foot diameter manholes, and lines larger than 24 inches shall have 6foot diameter manholes.
	B. Manhole diameter sizing, however, is contingent upon limitations of manufacturer due to pipe sizes and pipe deflections at manhole. CONTRACTOR shall verify proper manhole diameter is provided based on proposed manhole pipe configuration and pipe sizes indicated. Manhole sizing shall be approved by the OWNER. 

	3.06 MANHOLE ADJUSTMENTS
	A. Manholes shall be raised or lowered to the final grades in a watertight manner. Two rings of butyl mastic sealant shall be used for all grade rings. Where manholes are raised 12 inches or more, the existing cone shall be removed and precast sections installed. No more than one concrete grade rings shall be installed above the manhole cone. All testing must be repeated following any manhole adjustments.

	3.07 DROP MANHOLES
	A. Where the difference in invert elevation of two intersecting sewers in a manhole is 2 feet or more, an outside drop connection shall be constructed. Drop connection shall be constructed and encased at the precast facility as part of the base section or fabricated in the field, as directed by the OWNER.

	3.08 CONFLICT MANHOLES
	A. Where two or more sewers intersect and conflict with each other construct a conflict manhole conforming to the Drawings.

	3.09 FRAMES AND COVERS
	A. Cast iron frames and covers shall be set at the required elevation and properly bonded to the masonry with two rings of butyl mastic sealant and anchor bolts.
	B. OWNER standard watertight frame and cover shall be used in flood prone areas, and areas where water ponds or could pond, including traffic areas. 
	1. Where shown on the Drawings, vents shall be installed in long runs of sewers, potentially with watertight frames and covers. Vents shall be designed and constructed to preclude water entering the sewer system during storm events through the vents.

	C. OWNER standard frame and cover shall be used in all other areas. Cover shall be provided with an inset gasket.
	D. Manhole rim elevations shall be set at grade in traffic areas and finished landscaped areas (finished grade is at the top of mulch in finished landscape areas), shall be set at 3 inches above grade in nonfinished landscaped areas, and to be set at 2 feet or more above finish grade in nontraffic and nonlandscaped areas.
	E. Wherever manholes are constructed in paved areas, the top surface of the frame and cover shall conform to the exact slope, crown, and grade of the existing adjacent pavement.

	3.10 MANHOLE ABANDONMENT PROCEDURES
	A. Cut pipes on the outside of manhole, and plug with brick and mortar.
	B. Brick and mortar pipe openings inside manhole, including drop connections and laterals.
	C. Remove the manhole frame, cover, and grade rings. Disposal to be off Site. Remove precast cones and risers if they are exposed.
	D. Fill abandoned manholes with backfill material as specified in Section 02321, Excavation, Bedding, and Backfill for Utilities. Fill with flowable fill where shown on Drawings.
	E. Lines to be abandoned that enter an existing manhole shall be cut on the outside of the manhole and the inlets shall be plugged with brick and mortar to ensure a watertight structure.

	3.11 MANHOLE REHABILITATION
	A. General:
	1. Use pneumatic sprayed cementitious lining to repair the interior of all existing rehabilitated manholes (concrete or brick). Membrane linings shall not to be used to repair existing manholes.
	2. Remove manhole steps prior to cementitious lining installation and do not replace manhole steps after lining installation.

	B. Brick Cones: In existing concrete manholes with brick cones, if replacement of the brick cone is required, replace the brick cone with circular cast-in-place concrete flat slabs.
	C. Cementitious Lining Installation:
	1. Install pneumatic sprayed cementitious lining in strict conformance with manufacturer’s requirements.
	2. Preparation for Application: Ensure the following:
	a. Sub-surfaces are clean and free of loose material. 
	b. Sub-surfaces have been prepared to a minimum degree of roughness designated as required by manufacturer.
	c. Equipment to be used will operate within manufacturer’s specifications.
	d. Surface dryness is in accordance with manufacturer’s requirements.
	e. Inflow (seeping or weeping) into the manhole has been eliminated.

	3. Mixing:
	a. Thoroughly mix by mechanical means 
	b. Each batch of material shall be entirely discharged before recharging with fresh material. 
	c. Mixing equipment shall be cleaned at regular intervals to remove all adherent materials.
	d. The addition of water to the mix shall be in strict accordance with the manufacturer’s recommendations.
	e. Re-mixing or tempering shall not be permitted. Rebound materials shall not be reused.

	4. Application:
	a. Pneumatic sprayed cementitious lining shall not be applied to a frozen surface or to a surface that may freeze within 24 hours of application. Frozen conditions shall be defined as ambient temperatures of 32 degrees F or below.
	b. Construction joints within a manhole shall not be allowed.
	c. Minimum Thickness: 1inch cover over all surfaces.

	5. Cure cementitious lining material in strict conformance with manufacturer’s requirements. Curing compounds may be permitted to assist curing, but shall be approved by manufacturer and OWNER prior to application.

	D. Sampling and Testing: 
	1. A recognized independent testing laboratory shall test mortar materials used on the project. Specific materials recommended by the OWNER shall be tested, if required.
	2. The cost of sampling and testing of the mortar mix shall be born by the CONTRACTOR. Other testing required showing conformance with these specifications shall be the responsibility of the CONTRACTOR. 
	3. Certified test reports and certificates, when so requested, shall be submitted to the RESIDENT PROJECT REPRESENTATIVE.


	3.12 CHIMNEY LINER
	A. The chimney liner shall be measured and installed in accordance to manufacturer’s recommendation. Chimney seals are to be installed as shown on the Drawings or as directed by the OWNER.

	3.13 MANHOLE VACUUM TESTING
	A. The CONTRACTOR shall provide all labor and equipment for vacuum testing.
	B. All manholes are to be vacuum tested following backfill and compaction. The ring and lid casting assembly shall be installed prior to testing. The testing equipment shall consist of a gasoline-powered vacuum pump with sufficient vacuum hose length and a test head of proper size to fit the inside opening of the manhole. The test head shall be equipped with an inflatable rubber bladder to affect the seal to the manhole, an air pressure gauge, and a safety valve for filling the bladder, a 30inch Hg liquid-filled vacuum gauge, a double air exhaust manifold with quarter turn ball valves, three bolt-on feet, and a bridge assembly with height adjustment rod.
	C. CONTRACTOR shall plug all pipe openings, taking care to securely brace the plugs and the pipe. The plugs shall be placed a minimum of 6 feet beyond the manhole wall.
	D. With the vacuum tester in place, inflate the compression to affect a seal between the vacuum base and the structure. Connect the vacuum pump to the outlet port with the valve open and evacuate the manhole to 10 inches Hg (0.3 bar) for 48inch diameter manholes and 5 inches Hg (0.15 bar) for 60-inch and greater diameter manholes.
	E. Close vacuum inlet/outlet ball valve, disconnect the vacuum pump, and monitor the vacuum for the specified time period. If the vacuum does not drop in excess of 1inch Hg over the specified time period, the manhole if considered acceptable passes the test. If the manhole fails the test, identify the leaking areas by removing the head assembly, coating the interior surfaces of the manhole with a soap and water solution, and repeating the vacuum test for approximately thirty seconds. Once the leaks have been identified, complete all necessary repairs by sealing the leaks of the manhole to the satisfaction of the OWNER, and repeat test procedures until satisfactory results are obtained.
	F. The OWNER and RESIDENT PROJECT REPRESENTATIVE reserves the right to reject any and all manholes that do not pass vacuum testing requirements, and replacement shall be at the CONTRACTOR’s expense. A significant number of leaks on a single manhole or significant number of manholes leaking shall be considered as a basis for rejection and replacement of manholes.



	02532v4 Sanitary Sewers (Gravity)
	PART 1. GENERAL
	1.01 SCOPE
	A. The Work to be performed herein shall consist of the installation of wastewater gravity lines and lateral connections according to the Specifications and the Standard Drawings herein.

	1.02 DEFINITIONS
	A. CCFMP: Centrifugally Cast Fiberglass Mortar Pipe.
	B. CCTV: Closed Circuit Television.
	C. SDR: Standard Dimension Ratio.
	D. HDPE: High Density Polyethylene 
	E. Pipe Stiffness Classification: Referred to as SN.
	F. Pressure Class: Referred to as PN.

	1.03 SUBMITTALS
	A. Action Submittals:
	1. Information on gasket polymer properties.
	2. Tee fabrication details.
	3. Application methods, application requirements, and chemical resistance data for coating and lining products.
	4. CCFMP:
	a. Detailed pipe fabrication drawings showing pipe details, special fittings and bends, dimensions, coatings, standards for design, and other pertinent information.
	b. Layout drawing showing location of each pipe section and, if special sections are provided, each special length.
	c. Pipe pressure class and pipe stiffness.
	d. Details for connections to noncentrifugally cast fiberglass mortar pipe material or other nonfiberglass pipe material.
	e. Product Data: 
	1) Manufacturer’s data for couplings, fittings, saddles, gaskets, and other pipe accessories. Indicate maximum rated working pressure and test pressure for each item. Indicate storage requirements, installation, and repair instructions.
	2) Lining and coating data for protection of metallic fittings.



	B. Informational Submittals: 
	1. Certificates:
	a. Manufacturer’s Certificate of Compliance for each type of pipe that products furnished meet requirements of this section.
	b. Certification of Calibration: Approved testing laboratory certificate if pressure gauge for hydrostatic test has been previously used. If pressure gauge is new, no certificate is required.
	c. Certified statement from manufacturer of gaskets, setting forth that basic polymer used in gaskets and test results of physical properties of compound are in accordance with ASTM F477 for PVC pipe and AWWA C111 for ductile iron pipe.

	2. Manufacturer’s Written InPlant Quality Control Program: Quality control procedures and materials testing to be used throughout manufacturing process. Submit prior to manufacture of any pipe for this Project.
	3. Manufacturer’s written recommendations for pipe handling and installation.
	4. CCFMP:
	a. Provide historical data indicating that polyester resin systems have proven history of performance for use with pipe similar in construction and composition to proposed product.
	b. Report from CONTRACTOR identifying vertical crosssection deflections after completion of backfilling and removal of dewatering systems.

	5. Pipe deflection test results.
	6. Field Leakage Testing Plan: Submit at least 15 days in advance of the testing and include at least the following:
	a. Testing dates.
	b. Piping systems and sections to be tested.
	c. Test type.
	d. Method of isolation.
	e. Method of conveying water from source to system being tested.
	f. Calculation of maximum allowable leakage for piping section(s) to be tested.
	g. Method for disposal of test water, if applicable.

	7. CCTV Inspection Equipment: Submit minimum 15 days prior to performing inspections: 
	a. Name and qualifications of inspection firm.
	b. Brand name and model number of video equipment to be used.

	8. Leakage test results.


	1.04 QUALIFICATIONS
	A. CCTV Inspection Firm: Actively performed such services for minimum of 2 years.


	PART 2. PRODUCTS
	2.01 PIPE
	A. All materials will be visually inspected by the OWNER at the Site for conformance to the Specifications. At the OWNER’s discretion the CONTRACTOR may be required to supply certified mill tests, samples, or other suitable form of verification that the material meets the required specifications.
	1. Polyvinyl chloride (PVC) pipes and fittings shall meet or exceed the requirements of ASTM D3034, SDR 26 for pipe from 4 inches to 15 inches in diameter. For sizes from 18 inches to 24 inches in diameter, the pipe shall meet or exceed the requirements of ASTM F679, wall thickness T-1. 
	2. Ductile Iron Pipe:
	a. Made of good quality ductile iron in conformance with the latest revision of AWWA C151/A21.51.
	b. Push-on joint with a minimum pressure class of 150 psi for pipe sizes 24 inches and larger.
	c. Ceramic epoxy lined and coated outside with an asphaltic coating. 
	d. Ceramic Epoxy Lining:
	1) 40mils dry film thickness lining, consisting of amine cured novolac epoxy containing at least 20 percent by volume quartz pigment manufactured under the name of Protecto 401. 
	2) Line interior of bell and exterior of spigot in joint sealing areas with 6 mils to 10 mils of specified lining.
	3) Surface Preparation: SP10 nearwhite abrasive blast.
	4) Pinhole Detection: 2,500 volts minimum over 100 percent of lined surfaces.


	HDPE:
	a. Pipe and fittings shall be a minimum of SDR 17 meeting the requirements of AWWA C906, with DIP outside pipe diameters, External green stripe, light interior color, and heat fusion welded joints. 
	b. Provide butt welded or electro-fusion pipe fittings.

	4. CCFMP:
	a. Manufactured according to the following standards:
	1) ASTM D3262, Standard Specification for Fiberglass (GlassFiber-Reinforced Thermosetting-Resin) Sewer Pipe.
	2) ASTM D4161, Standard Specification for Fiberglass (GlassFiber-Reinforced Thermosetting-Resin) Pipe Joints Using Flexible Elastomeric Seals.
	3) ASTM D2412, Standard Test Method for Determination of External Loading Characteristics of Plastic Pipe by ParallelPlate Loading.

	b. Service Conditions and Design Requirements:
	1) External Loads: To be determined for individual application, including depth of cover and embedment condition. Embedment shall be per Section 02321, Excavation, Bedding, and Backfill for Utilities.
	2) Pipe Stiffness: SN shall be a minimum of 46 and shall be determined based on project site conditions.

	c. Resin: Manufacturer shall use only polyester resin system with proven history of performance for pipe manufacturer. Historical data shall have been acquired from composite material of similar construction and composition as proposed product.
	d. Glass Reinforcement: Reinforcing glass fibers used to manufacture components shall be of highest quality commercial Grade E glass filaments with binder and sizing compatible with impregnating resins.
	e. Silica Sand: Minimum 98 percent silica with maximum moisture content of 0.2 percent.
	f. Additives: Curing agents, pigments, dyes, fillers, thixotropic agents, when used, shall not detrimentally affect performance of product.
	g. Lengths: Pipe shall be supplied in nominal lengths of 20 feet. Actual laying length shall be nominal plus1 inch, minus 4 inches. At least 90 percent of pipe supplied for each class of pipe shall be furnished in nominal length sections.
	h. Pipe Ends: Square to pipe axis with maximum tolerance of 1/8 inch.
	i. Joints:
	1) Pipe shall be field connected with fiberglass sleeve couplings that utilize elastomeric sealing couplings that utilize elastomeric sealing gaskets made of EPDM rubber compound as sole means to maintain joint water tightness.
	a) Joints shall meet requirements of ASTM D4161.
	b) Rated for working, test, and surge pressures, even under deflected conditions.
	c) Tieins, when needed, may utilize gasketsealed mechanical couplings.

	2) Gaskets: Suitable for service conditions and loads indicated.
	3) Joint Lubricant: Suitable for service conditions and as recommended by manufacturer.

	j. Fittings: Change in direction or any deflection angles shall be accomplished with manholes as indicated on Drawings or fittings with manhole risers for pipe larger than 48 inches. 
	k. Manufacturers:
	1) Hobas Pipe USA, Inc.
	2) Amitech USA; Flowtite.




	2.02 COUPLINGS
	A. Flexible Couplings:
	1. Designed to join sewer pipes of the same or different material or sizes. Flexible couplings shall fit over the end of plain end or spigot pipe to form a positive seal against infiltration and exfiltration in nonpressure applications. Flexible couplings shall flex with normal earth movement to maintain integrity of seal. Use of flexible couplings shall be at the OWNER’s discretion.
	2. Manufactured from elastomeric polyvinyl chloride (PVC) which is unaffected by soil conditions and resistant to chemical, ultraviolet rays, and normal sewer gases. The PVC material shall contain bactericide and fungicide to inhibit growth of bacteria and fungus. The PVC material shall be 55 minimum to 65 maximum Shore A durometer hardness. Couplings shall conform to the applicable parts of ASTM C443, ASTM C425, ASTM C564, and ASTM D1869.
	3. Flexible coupling shall be supplied with two corrosion resistant Series 300 stainless steel clamps, which when tightened to 60 inch-pounds torque, seal the joint.
	4. Approved and listed by all of the following code agencies: SBCCI (Southern Building Code Congress International, Inc.), BOCA (Building Officials & Code Administrators International, Inc.), IAPMO (International Association of Plumbing and Mechanical Officials), and CSA (Canadian Standards Association).

	B. HDPE Couplings: Electro-fusion couplings meeting the same requirements as HDPE pipe.

	2.03 CCFMP SOURCE QUALITY CONTROL
	A. Factory Testing: Manufacturer shall perform the following in plant tests, according to ASTM D3262 and shall supply submittals of test results prior to delivery of pipe to Site. Factory testing shall be performed on pipe sections to be furnished for this Project and shall include:
	1. Production test.
	2. Long term hydrostatic qualification test.
	3. Joint tightness qualification test.
	4. Beam strength and longitudinal tensile strength qualification test. 


	2.04 DOUBLE SWEEP CLEANOUT
	A. Double sweep cleanout shall be SDR 35 as manufactured by Plastic Trends, Inc.

	2.05 CLEANOUT BOX
	A. Cleanout box in paved areas shall be metal with screwed down cap Model Z1402 as manufactured by ZURN Industries.
	B. Cleanout box in unpaved areas shall be high-density polyethylene of one piece molded construction, Model MSBCF1015-12 with polymer concrete cover, Model 1015, gray, marked “SEWER” with lift eye as manufactured by Carson Industries, LLC. Cleanout cap inside the cleanout box in unpaved areas shall be PVC.


	PART 3. EXECUTION
	3.01 GENERAL DESIGN REQUIREMENTS
	A. Plan and profile drawings have been prepared and sealed by a Professional Engineer licensed by the State of Tennessee.
	B. Sewers shall be designed with a 10-foot horizontal separation from any existing or proposed water main. If this is not practical, the sewer may be placed closer than 10 feet to a water main, provided it is laid in a separate trench and the elevation of the top of the sewer is at least 18 inches below the bottom of the water main, or as directed by the OWNER.
	C. Where a sewer crosses under a water main, the top of the sewer shall be at  least 18 inches below the bottom of the water main. If the elevation of the sewer cannot be varied to meet the above requirements, the water main shall be relocated to provide this separation, or the water main shall be reconstructed with ductile iron pipe for a distance of 10 feet on each side of the sewer with a full pipe section of the water main centered over the sewer, or as directed by the OWNER.
	D. Minimum slope for sanitary sewers shall be as follows:
	E. Minimum slope for other diameters shall be such that a minimum velocity of 2 feet per second is maintained while the pipe is flowing full.
	F. Where the slope of a sewer line is in excess of 20 percent, the line shall be constructed of push-on or mechanical joint ductile iron pipe, Protecto 401 lined, with concrete anchors at each joint or as specified by the OWNER (See Figure 1-02532-a).
	G. Minimum cover in roadways and other traffic-bearing areas is 48 inches for PVC, HDPE, and CCFMP pipe and 30 inches for ductile iron pipe. In nontraffic-bearing areas, the minimum cover is 30 inches.
	H. Pipe depths greater than 17 feet shall generally require ductile iron pipe and shall be approved by the OWNER. Specific design of other pipe types to meet depth requirements will be considered by the OWNER.
	I. Ductile iron pipe or HDPE shall be used beneath waterways which have a continuous flow of water. Provide concrete encasement when joints on the ductile iron pipe are located beneath waterways, or as directed by OWNER .
	J. The maximum spacing for manholes shall be 400 feet for pipe diameters of 21 inches and smaller and 500 feet for larger pipes.
	K. Where the difference in the invert elevations of two sewers intersecting in a manhole is 2 feet or more, a drop manhole shall be provided in accordance with Section 02530, Manholes.
	L. When ductile iron pipe must be used on a portion of a new sewer line segment due to minimum or maximum cover, water line proximity, or waterway crossing, ductile iron pipe shall be installed from manhole to manhole. No flexible couplings will be permitted on new construction to convert to PVC between manholes. 
	M. Sanitary Sewers in Proximity with Storm Sewers:
	1. New Parallel Sewer Construction: Minimum horizontal separation shall be greater than or equal to 3 feet outside to outside.
	2. New Sewer Crossings: Minimum vertical separation shall be greater than or equal to 24 inches.
	3. When horizontal separations are less than 3 feet, the minimum sanitary sewer pipe material specification shall be C900 or C905 (SDR18) PVC Pipe, or Class 150 Ductile Iron Pipe with Protecto 401.
	4. When vertical separations are less than 2 feet, the sewer pipe shall be Class 150 Ductile Iron Pipe with Protecto 401, and the lower pipe shall be exposed down to the springline and encased in concrete.


	3.02 PVC AND DUCTILE IRON PIPE INSTALLATION
	A. All pipe shall be installed in the presence of the OWNER. Do not begin the backfilling of trenches until the pipe in place has been visually inspected by the OWNER. Pipe installation shall begin at the lowest elevation, unless otherwise approved by the OWNER.
	B. Before placing sewer pipe in position in the trench, carefully prepare the bottom and sides of the trench, and install any necessary bracing and sheeting as provided in Section 02321, Excavation, Bedding, and Backfill for Utilities.
	C. Lasers shall be used to install sewer lines and the type and procedures shall be approved by the OWNER. Reference points for both line and grade shall be set at each manhole. Where grades are 0.6 percent or less, check the elevation of the beam each 100 feet with an offset point or engineer’s level.
	D. Do not allow water to run or stand in the trench while pipe laying is in progress or before the trench has been backfilled. Do not at any time open up more trenches than the available pumping facilities are able to dewater.
	E. Trench bottoms that are found to be unsuitable for foundations after pipe laying operations have started shall be corrected by bringing them to exact line and grade with minimum 3/4inch material approved by the OWNER.
	F. Carefully inspect each piece of pipe and special fitting before it is placed, and lay no defective pipe in the trench. Pipelaying shall proceed upgrade, starting at the lower end of the grade and with the bells upgrade. When pipe laying is not in progress, keep the ends of the pipe tightly closed with an approved temporary plug.
	G. Excavation for bell holes shall be large enough to allow ample room for the pipe joints to be properly made. Excavate out bell holes no more than 2 joints ahead of the pipe laying. Carefully grade the bottom of the trench between bell holes so that each pipe barrel rests on a solid foundation as specified in Section 02321, Excavation, Bedding, and Backfill for Utilities. Install each pipe with a close concentric joint to avoid sudden offsets or inequalities in the flow line.
	H. As the Work progresses thoroughly clean the interior of the pipe in place. After each line of pipe has been laid, carefully inspect it, and remove and, in accordance with all laws and regulations, dispose of all earth, trash, rags, and other foreign matter from its interior. 
	I. Install tee branches in sewer lines to serve properly each lot adjoining the sewer and at such other locations as may be designated by the OWNER. If tee branches are not to be used immediately, close them with approved plugs that are held in place to prevent infiltration and withstand all test requirements.
	J. For all tees that are plugged and laid in rock, cut or blast a minimum of 6 linear feet of ditch line in the direction and to the approximate grade of the future lateral as directed by the OWNER, but do not excavate the material. Furnish the OWNER with a record of the exact location of each tee installed.
	K. If the Work consists of constructing a new sewer to replace an existing one, existing laterals shall be replaced to the property line. Laterals which have been disconnected, cut or abandoned shall be plugged and sealed with a backing block securing the plug.
	L. New service laterals with cleanouts will be required for each active service. Cleanouts should be located on the property line or easement in most cases. However, where a long lateral crosses another private property, the cleanout should be located at the road right-of-way. 
	M. For new service laterals to be installed on existing sewer lines larger than 6 inches in diameter, a sewer saddle as specified in Part 2 above may be used in lieu of a tee section. The saddle shall be installed on a clean-cut, properly sized hole on the existing sewer, such that a watertight connection results. The cut in the existing pipe shall be made with a hole saw which retains the coupon. Sewer saddles shall not be used on vitrified clay pipe, or any other pipe deemed unsuitable for this method by the OWNER.
	N. For new service laterals to be installed on existing sewer lines 6 inches in diameter, or as required by the OWNER, the existing line shall be cut and a watertight tee section shall be installed, while pumping the existing wastewater flow around the work zone. The tee section shall consist of a new tee of the same diameter as the existing pipe, with short sections of pipe on either end. The tee section shall be installed with waterproof flexible couplings on each end as specified in Part 2 above to connect the pipe to the new tee section.
	O. Install new service laterals to existing manholes as specified in Section 02530, Manholes. Reshape the bottom at the manhole as necessary to fit the invert of sewer pipe.
	P. Carefully protect from damage all existing sewers, water lines, gas lines, sidewalks, curbs, gutters, pavements, electrical lines, and other utilities or structures in the vicinity of the work at all times. If it is necessary to repair, remove, and/or replace any such utility or structure in order to complete the work properly, do so in compliance with the provisions set forth in other sections of these Specifications. Any such work shall be considered incidental to the construction of sewer mains.
	Q. Service or house connections to existing sewers that are damaged or removed shall be repaired or replaced by the CONTRACTOR at its own expense as an incidental part of the Work.
	R. Wastewater flow shall be maintained in the existing sewers in accordance with Section 02542, Sewer Flow Control. Whenever pipe laying progresses to the point where this flow must be interrupted, the CONTRACTOR shall plug the sewer upstream of the construction and provide by-pass pumping to the downstream manhole. All downstream pipes, manholes and appurtenances must be tested and acceptable to the OWNER to receive wastewater flow. Discharging raw wastewater to natural waterways will not be permitted. The CONTRACTOR shall notify the OWNER prior to proceeding with by-pass pumping. When working in areas where interruption of wastewater flow may occur, the CONTRACTOR shall have lines and all other equipment in readiness at the site to provide by-pass pumping. A back-up pump and hose is required. CONTRACTOR will be liable for clean ups, fines, and any other problems that may occur. All equipment will be checked by OWNER for proper working conditions.

	HDPE PIPE INSTALLATION
	A. HDPE pipe shall be installed by in accordance with Section 02955, Sanitary Sewer Pipe Bursting with HDPE.

	3.04 CCFMP INSTALLATION
	A. General:
	1. Join pipe in accordance with manufacturer’s instructions, unless otherwise shown or specified.
	2. Inspect pipe before installation. Clean ends thoroughly and remove foreign matter and dirt from inside.


	3.05 SERVICE LATERALS
	A. Service Laterals
	1. Install service laterals to the property line or easement line with a minimum 6inch PVC (SDR 26) service laterals with a minimum slope of 1 percent.
	2. Provide new PVC cleanout in cleanout box, with a two way directional cleanout tee at the right-of-way line or easement line.
	3. Installation to CIPP shall require removing existing pipe 1 foot each side of service lateral connection point to the sewer main to accommodate new service lateral connection.
	4. Provide metal cleanout box over the vertical extension of the two-way cleanout. 
	5. Provide 6inch by 4inch concentric PVC reducer to connect 6inch lateral to 4inch private property lateral.


	3.06 CONNECTION TO SEWER MAINS
	A. Make connections to ductile iron pipe with a minimum 6-inch ductile iron saddle with Protecto 401 ceramic epoxy coating.
	B. Make connections to HDPE with a minimum 6-inch HDPE branch or electro-fusion saddle or for 10-inches or greater installations a minimum 6inch “InsertaTee” (Inserta Fittings Company). 
	C. Make connections to CCFMP with a minimum 6-inch “InsertaTee” (Inserta Fittings Company).
	D. Connections to 8-inch CIPP mains shall be with a full saddle PVC tee solvent welded skirt to the liner with stainless steel straps, and minimum 6-inch gasketed branch connection.
	E. Connections to greater than 8-inch CIPP mains shall be with a minimum 6inch “Inserta-Tee” (Inserta Fittings Company). 
	F. Make connections to PVC pipe mains with 6inch PVC fitting.

	3.07 TESTING OF GRAVITY SEWERS
	A. Visual Tests:
	1. Prior to backfilling, the OWNER will make a visual inspection of the sewer. The visual tests shall include a check for proper grade and alignment, sufficient pipe bedding, pipe condition, and general cleanliness. The CONTRACTOR shall immediately repair all defects found by such inspection.
	2. Sewers shall be built so as to remain true to line and grade. The inclining grade of the bottom of the sewer after completion shall be such that, after flooding, the flood water drains off so that no remaining puddle of water is deeper than 1/2 inch on pipe 36 inches internal diameter or smaller and 3/4 inch on pipe larger than 36 inches internal diameter. Any section of pipe that does not comply with the specifications at any time previous to final acceptance of the work shall be replaced or re-laid at the CONTRACTOR’s expense.
	3. The CONTRACTOR shall be held strictly responsible that all parts of the work bear the load of the backfill. If cracks 1/100 inch develop in the pipe within one year from the date of final acceptance of the work, the CONTRACTOR shall be required to replace, at his expense, all such cracked pipe. To this end, the CONTRACTOR is advised to purchase pipe under a guarantee from the manufacturer, ensuring proper service of sewer pipe under conditions established by the Drawings, Specifications, and local conditions at the Site of the Work.

	B. Air Testing for Sewers 24 inches in Diameter and Smaller:
	1. The CONTRACTOR shall be responsible for providing all labor and equipment for air testing.
	2. This recommended practice defines the proper procedures for acceptance testing of installed gravity sewer pipe using low-pressure air, to provide assurance that the pipe, as installed, is free from significant leaks. Included are requirements for equipment accuracy, safety precautions, line preparation, test method, and minimum holding times. Air test results shall be recorded on the work sheet, which is included below in Paragraph Air Test Data Sheet. 
	3. Only lines tested after backfilling to final grade will be considered for acceptability. However, this test may also be used by the installer as a presumptive test to determine the condition of the line prior to backfilling. During sewer construction, all service laterals, stubs and fittings into the sewer test section shall be properly capped or plugged to prevent air loss that could cause an erroneous air test result. It may be necessary and is always advisable for the CONTRACTOR to restrain gasketed caps, plugs, or short pipe lengths with bracing stakes, clamps, and tie-rods or wire harnesses over the pipe bells.
	4. Unless otherwise specified, the CONTRACTOR shall furnish all the necessary equipment and be responsible for conducting all low-pressure air tests. In addition, the CONTRACTOR shall be responsible for any necessary repair work on sections that do not pass the test. 
	5. The OWNER shall witness all low-pressure air tests and verify the accuracy and acceptability of the equipment utilized. The OWNER will inform the CONTRACTOR regarding acceptable methods of repair in the event one or more sections fail to pass the low-pressure air test.
	6. Ensure that all plugs are installed and braced in such a way that blowouts are prevented. As an example of the hazard, a force of 250 pounds is exerted on an 8-inch plug by an internal pipe pressure of 5 psig, and a force of 2,250 pounds is exerted on a 24-inch plug by an internal pressure of 5 psig. The CONTRACTOR must realize that sudden expulsion of a poorly installed plug, or of a plug that is partially deflated before the pipe pressure is released, can be very dangerous. For this reason, it is recommended that every plug be positively braced against the manhole walls, and that no one be allowed in the manhole adjoining a line being tested so long as pressure is maintained in the line.
	a. It is further recommended that internal pressure of more than 9 psig not be permitted except for leak location equipment where the plugs are firmly tied together.
	b. Use either mechanical or pneumatic plugs. All plugs shall be designed to resist internal testing pressures without the aid of external bracing or blocking. However, the CONTRACTOR should internally restrain or brace the plugs to the manhole wall as an added safety precaution throughout the test.

	7. All pressurizing equipment used for low-pressure air testing shall include a regulator or relief valve set no higher than 9 psig to avoid over-pressurizing and displacing temporary or permanent plugs. As an added safety precaution, the pressure in the test section should be continuously monitored to make certain that it does not at any time exceed 9 psig. (It may be necessary to apply higher pressure at the control panel to overcome friction in the air supply hose during pressurization.)
	8. To facilitate test verification by the OWNER, all air used shall pass through a single, above ground control panel. The aboveground air control equipment shall include a shut-off valve, pressure relief valve, input pressure gauge, and a continuous monitoring pressure gauge having a pressure range from 0 to at least 10 psi. The continuous monitoring gauge shall be no less than 4 inches in diameter with minimum divisions of 0.10 psi and an accuracy of plus or minus 0.04 psi. Two separate hoses shall be used to: 1) connect the control panel to the sealed line for introducing low-pressure air, and 2) a separate hose connection for constant monitoring of air pressure build-up in the line. This requirement greatly diminishes any chance for over-pressurizing the line.
	a. If pneumatic plugs are utilized, a separate hose shall also be required to inflate the pneumatic plugs from the above ground control panel.

	9. After a manhole-to-manhole reach of pipe has been backfilled to final grade and compacted, prepared for testing, and a 24-hour waiting period has elapsed, the plugs shall be placed in the line at each manhole and secured.
	a. The CONTRACTOR is advised to seal test all plugs before use. Seal testing may be accomplished by laying one length of pipe on the ground and sealing it at both ends with the plugs to be checked. The sealed pipe should be pressurized to 9 psig. The plugs shall hold against this pressure without bracing and without any movement of the plugs out of the pipe. No persons shall be allowed in the alignment of the pipe during plug testing. It is advisable to plug the upstream end of the line first to prevent any upstream water from collecting in the test line. This is particularly important to high groundwater situations.
	b. When plugs are being placed, the pipe adjacent to the manhole shall be visually inspected to detect any evidence of shear in the pipe due to differential settlement between the pipe and the manhole. A probable point of leakage is at the junction of the manhole and the pipe, and this fault may be covered by the pipe plug, and thus not revealed by the air test.

	10. Low-pressure air shall be slowly introduced into the sealed line until the internal air pressure reaches 4.0 psig. If the groundwater table is above the sewer being tested, the air pressure shall be increased 0.43 psi for each foot that the water table is above the invert of the sewer, up to a maximum of 9.0 psig. After a constant pressure of 4.0 psig (greater than the average groundwater back pressure) is reached, the air supply shall be throttled to maintain that internal pressure for at least 2 minutes. This time permits the temperature of the entering air to equalize with the temperature of the pipe wall.
	a. When temperatures have been equalized and the pressure stabilized at 4.0 psig (greater than the average groundwater backpressure), the air hose from the control panel to the air supply shall be shut off or disconnected. The continuous monitoring pressure gauge shall then be observed while the pressure is decreased to no less than 3.5 psig (greater than the average backpressure of any groundwater over the pipe). At a reading of 3.5 psig, timing shall commence with a stopwatch.
	b. If the time shown for the designated pipe size and length (see Paragraph Air Test Time Tables, below) elapses before the air pressure drops 0.5 psig, the section undergoing test shall have passed. The test may be discontinued once the prescribed time has elapsed even though the 0.5 psig drop has not occurred. If the pressure drops 0.5 psig before the appropriate time shown in Table I has elapsed, the air loss rate shall be considered excessive and the section of pipe has failed the test.
	c. If the section fails to meet these requirements, the CONTRACTOR shall determine at its own expense the source, or sources, of leakage, and shall repair or replace all defective materials or workmanship to the satisfaction of the OWNER. The extent and type of repair which may be allowed, as well as results, shall be subject to the approval of the OWNER. The completed pipe installation shall then be retested and required to meet the requirements of this test.


	C. Testing for Sewers Larger than 24 Inches in Diameter:
	1. The CONTRACTOR is responsible for providing all labor and equipment for testing. Testing may be accomplished via either ultrasonic test or seepage and infiltration test.
	2. Ultrasonic Test
	a. The CONTRACTOR shall utilize an ultrasonic method to detect leaks. An ultrasonic transmitter shall be utilized to determine if a leak has occurred, which will be indicated by the sound of a running faucet.
	b. If the pipe is buried, then the ultrasonic test shall be carried out by placing a metal rod on the pipe and placing the transmitter on the metal rod to listen for leaks. Proceed in 10 to 25 foot intervals.

	3. Seepage and Infiltration Test
	a. Where the natural groundwater is 24 inches or more above the top of a section of pipe, the CONTRACTOR shall measure the flow of water in the pipe and the rates of seepage and infiltration. Measure the flow rate by using a calibrated weir. Leave the weir in the line until the flow rate has stabilized. The CONTRACTOR is responsible for verifying the groundwater level by providing sight gauges in manholes or digging test holes at suitable locations.
	1) The total seepage and infiltration of groundwater as determined by the test shall in no case exceed 50 gallons per 24 hours per inch-mile of pipe. Make infiltration tests on all sewer construction before placing the lines in service and before making any connections to other sewers. If the amount of infiltration into the sewer(s) is in excess of the maximum quantity specified above, then repair the joints, relay the sewer (if necessary), or perform other remedial construction, at the CONTRACTOR’s expense, in order to reduce groundwater infiltration to within the specified limits.
	2) In making infiltration tests, furnish the required equipment and labor and do the necessary pumping under the direction on the OWNER. Tests may be repeated until each sewer individually meets the Specifications for infiltration amounts as set above.

	b. Where the groundwater is not 24 inches or more above the top of the pipe section being tested, the CONTRACTOR shall perform an exfiltration test. Bulkhead the pipe below the lower manhole of the section being tested with a pneumatic plug or other device. Insert a vent pipe 48 inches long in the stopper of the upper end of that section. Then fill the lower manhole with water, or add water until there is a minimum of 4 feet over the upper end; make certain that all air is forced out through the vent tube. Measure the drop in the level of the water in the manhole due to exfiltration over a specific time, and calculate the water loss due to exfiltration. The total exfiltration shall not exceed that specified above for infiltration.


	D. Air Test Time Tables:
	1. The following tables indicate the time that must elapse before the air pressure inside the pipe drops 0.5 psig. If the pressure inside the pipe drops 0.5 psig before the time has completely elapsed, the air loss rate shall be considered excessive and the section of pipe has failed the test.

	E. Air Test Data Sheet
	1. Air test results shall be recorded on the following worksheet:


	3.08 PIPE DEFLECTION TESTING
	A. The CONTRACTOR is responsible for providing all labor and equipment for deflection testing.
	B. Test deflection of the pipe by manually pulling with twine a onepiece ninearm go/no-go mandrel (sized in accordance with ASTM D3034) through the pipe. Within 24 hours after compaction of the backfill is complete, the line shall be tested using a 5 percent deflection mandrel. If the line is satisfactory, it shall be retested using a 7.5 percent deflection mandrel no less than 30 days following the completion of compaction.

	3.09 INSPECTION
	A. Television Pipeline Inspection: 
	1. General:
	a. Internally inspect sewer pipelines by closed circuit television (CCTV) after completion of pipeline cleaning and testing in accordance with Section 02541, Sewer Television Inspection.
	b. Conduct the inspection in presence of the OWNER.



	3.10 CLEANUP
	A. After completing each section of the sewer line, all debris and construction materials shall be removed from the work site and disposed of in compliance with all applicable laws and regulations and with Section 02321, Excavation, Bedding, and Backfill for Utilities. Then the surface shall be graded and smoothed on both sides of the line. The entire area shall be left clean and in a condition satisfactory to the OWNER. The CONTRACTOR shall keep cleanup operations as close to active pipe laying activities as practical generally following by less than 300 feet or as approved by the OWNER.
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	02534v5 Wastewater Force Main
	PART 1. GENERAL
	1.01 SCOPE
	A. The Work to be performed shall consist of the installation of wastewater force mains according to the Specifications and the Standard Drawings herein.
	B. CONTRACTOR shall be responsible for safely storing materials needed for the Work until they have been incorporated into the completed Project. CONTRACTOR shall keep the interiors of all pipes, fittings, and other accessories free from dirt and foreign matter at all times.

	1.02 DEFINITIONS
	A. DR: Standard Dimension Ratio.
	B. HDPE: High-density polyethylene pipe.
	C. Pipe Stiffness Classification: Referred to as SN.
	D. Pressure Class: Referred to as PN.

	1.03 SUBMITTALS
	A. Action Submittals:
	1. Information on gasket polymer properties.
	2. Tee fabrication details.
	3. Application methods, application requirements, and chemical resistance data for coating and lining products.
	4. Joint and fitting restraints.

	B. Informational Submittals: 
	1. Certificates:
	a. Manufacturer’s Certificate of Compliance for each type of pipe that products furnished meet requirements of this section.
	b. Certification of Calibration: Approved testing laboratory certificate if pressure gauge for hydrostatic test has been previously used. If pressure gauge is new, no certificate is required.
	c. Certified statement from manufacturer of gaskets, setting forth that basic polymer used in gaskets and test results of physical properties of compound are in accordance with AWWA C900 or AWWA C905 for PVC pipe and AWWA C111 for Ductile Iron Pipe.

	2. Manufacturer’s Written InPlant Quality Control Program: Quality control procedures and materials testing to be used throughout manufacturing process. Submit prior to manufacture of any pipe for this Project.
	3. Test or historical performance data to verify joint design meets requirements of these Specifications.
	4. Provide pipe test results with delivery of pipe. Do not deliver pipe not meeting test requirements to Site.
	5. Manufacturer’s written recommendations for pipe handling and installation.
	6. PVC and HDPE pipe deflection test results.
	7. Field Leakage Testing Plan: Submit at least 15 days in advance of the testing and include at least the following:
	a. Testing dates.
	b. Piping systems and sections to be tested.
	c. Test type.
	d. Method of isolation.
	e. Method of conveying water from source to system being tested.
	f. Calculation of maximum allowable leakage for piping section(s) to be tested.
	g. Method for disposal of test water, if applicable.




	PART 2. PRODUCTS
	2.01 PIPE
	A. Materials will be visually inspected by PROGRAM MANAGER at the Site for conformance to the Specifications. At OWNER’s discretion, CONTRACTOR may be required to supply certified mill tests, samples, or other suitable form of verification that the material meets the required specifications. 
	1. Polyvinyl chloride (PVC) pipes and fittings may be used for force mains from 4 inches to 24 inches in diameter, in accordance with the requirements of AWWA C900 or AWWA C905 and the Materials Specifications herein. The pressure class rating shall be selected based upon the design requirements of the system. PVC pipe shall be a minimum of DR 18, Class 150 for AWWA C900 pipe and DR 25 Class 165 for AWWA C905 pipe.
	2. Ductile Iron Pipe and fittings may be used for force mains 8 inches and larger: 
	a. Made of good quality ductile iron in conformance with latest revision of AWWA/ANSI C151/A21.51. The pipe shall be push-on joint with a minimum pressure class of 150 psi, thickness design according to AWWA/ANSI C150/A21.58, ceramic epoxy lined and coated outside with an asphaltic coating. Ductile iron pipe and fittings shall conform to the requirements of the Materials Specifications herein. 
	b. Ceramic Epoxy Lining:
	1) 40mil nominal lining consisting of amine cured novolac epoxy containing a minimum of 20 percent by volume quart pigment manufactured under the name of Protecto 401 by the Vulcan Group.
	2) Line interior of bell and exterior of spigot in joint sealing areas with 6 to 10 mils of specified lining.
	3) Surface Preparation: SP10 nearwhite abrasive blast.
	4) Pinhole Detection: 2,500 volts minimum over 100 percent of lined surfaces.


	3. HDPE pipe and fittings may be used for force mains:
	a. Pipe Larger than 4 Inches: Minimum DR 17, meeting requirements of AWWA C906, ASTM F714, and ASTM D3035.
	b. Pipe 4 Inches and Smaller: Minimum DR 11, meeting requirements of AWWA C906, ASTM F714, and ASTM D3035.
	c. HDPE pipe shall have a co-extruded green cover or extruded green stripes designating use for sanitary sewer. Color print lines are not an acceptable method for designation of sewer mains. Pipe with extruded green stripes shall have a minimum of three equally spaced stripes. Pipe shall have a heat indented print line containing the information required in ASTM D 3035.
	d. Pipe Manufacturers: 
	1) Performance Pipe.
	2) Rinker Polypipe.
	3) Uponor North America.
	4) ARNCO, Elyria, OH.

	e. Fittings:
	1) Fittings shall be molded. Fabricated fittings are not acceptable, unless approved in writing by OWNER. Butt fusion fittings shall comply with ASTM D3261 requirements.
	2) Butt heat fusion or electrofusion fittings.
	3) Install butt fusion fittings with butt fusion welding, as specified in Paragraph Pipe Joining.
	4) Electrofusion joint fittings shall have ISO 9001 and NSF 61 certification.
	5) Manufacturers: 
	a) Central Plastics Company; Central Electrofusion System.
	b) IPEX, Inc.; Friatec.





	2.02 JOINT RESTRAINT
	A. Fitting and joint restraints for all pipe types specified, except HDPE pipe, shall be Megalug type restraints by EBAA Iron Sales Inc 
	B. Restraints shall be supplied with bolts consisting of high strength annealed, corten steel, T-head type having hexagonal nuts. Bolts and nuts shall be machined through and nuts shall be tapped at right angles to a smooth bearing surface.
	C. Mechanical restrained type joints for ductile iron pipe shall be factory type and fabricated at the factory. Field welding for joint fabrication is not acceptable. Approved restrained type joints shall be T.R. Flex Joints as manufactured by U.S. Pipe or Lok-Ring joints as manufactured by American Ductile Iron Pipe or similar as manufactured by McWane, Clow, or Griffen Pipe. 
	D. One manufacturer shall supply all components of the restraining method and accessories.  
	E. Restraints on HDPE pipe joints and fittings are not required for butt heat fusion joints and fittings, or electrofusion fittings conforming to Specifications. 
	F. HDPE pipe shall not be allowed with mechanical joint fittings.


	PART 3. EXECUTION
	3.01 INSTALLATION OF FORCE MAIN
	A. Force mains shall be installed at the lines and grades required by Drawings. All fittings shall be at the required locations, and the spigots well centered in the bells.
	B. All PVC, Ductile Iron and HDPE pipe shall be installed with a 12gauge copper wire for tracing purposes as specified in Section 02321, Excavation, Bedding, and Backfill for Utilities.
	C. Unless otherwise indicated by the Drawings, all force mains shall have at least 36 inches of cover. The pipe shall slope continuously between high and low points to eliminate the formation of air pockets. The pipe shall have a minimum of 60 inches of cover at the high points. OWNER shall approve any exceptions.
	D. CONTRACTOR shall provide and use tools and facilities that are satisfactory and that will allow the Work to be done in a safe and convenient manner. Suitable equipment shall be used to lower all pipe and fittings into the trench one piece at a time. Each piece shall be lowered carefully so that neither it nor any protective coating or lining it may have will be damaged. Under no circumstances shall force main materials be dumped or dropped.
	E. Pipes and fittings shall not be lowered into the trench until they have been swabbed to remove any mud, debris, etc., which may have accumulated within them. After the pipe has been lowered, all unnecessary materials shall be removed from it. Before any pipe is laid, the outside of its spigot end and the inside of its bell shall be cleaned and left dry and oil-free.
	F. Every precaution shall be taken to keep foreign material from getting into the pipe while it is being installed. No debris, tools, clothing, or other materials shall be placed in the pipe during laying operations.
	G. After a length of pipe has been placed in the trench, the spigot end shall be centered in the bell of the adjacent pipe, and then inserted to the depth specified by the manufacturer.
	H. Bell holes shall be big enough so that there is ample room for the pipe joints to be properly made. Between bell holes, the bottom of the trench shall be carefully graded so that the pipe barrel will rest on a solid foundation for its entire length.
	I. Whenever pipe laying is not in progress, the open ends of the pipe shall be closed either with a watertight plug or by other means approved by OWNER.
	J. Pipe shall be cut so fittings can be inserted in a workmanlike manner and without any damage to the pipe. The manufacturer’s recommendations shall be followed concerning how to cut and machine the ends of the pipe in order to leave a smooth end at right angles to the pipe’s axis. A carborundum saw shall be used for ductile iron pipe, PVC and HDPE pipe. OWNER may consider other methods for 12inch diameter and larger pipe. HDPE pipe shall be joined in accordance with Paragraph HDPE Pipe Joining.
	K. Pipe shall be installed with the bell ends facing in the direction of laying unless otherwise directed by OWNER.
	L. Wherever pipe must be deflected from a straight line (in either the vertical or horizontal plane) in order to avoid obstructions, or wherever long radius curves are permitted, the amount of deflection shall not exceed that necessary for the joint to be satisfactorily made, nor more than 75 percent of that recommended by the pipe manufacturer, and shall be approved by OWNER. Bend fittings shall only be used when the pipe deflections are inadequate, according to manufacturer’s recommendations, or as directed by OWNER. Pipe bending of PVC pipe shall not be allowed, fittings or joint deflections shall be utilized.
	M. No pipe shall be installed in water or when it is OWNER’s opinion that trench conditions are unsuitable. If crushed stone is used to improve trench conditions or as backfill for bedding the pipe, its use is considered incidental to the Project.
	N. Joint restraints shall be installed wherever the force main changes direction (at tees and bends), at dead ends, or at any other point recommended by the manufacturer or required by OWNER. Joint restraints shall be considered an integral part of the force main work.
	O. All pipe shall be jointed in the exact manner specified by the manufacturer of the pipe and jointing materials.
	P. Air valves shall be located at all high points on the pipeline as shown on the Drawings or as directed by OWNER.
	Q. Force main outlets shall be installed in manholes as shown on the Standard Drawing herein (See Figure 102534a). Force mains 2 inches and smaller may be tied directly into a manhole as approved by OWNER at a minimum of 3 feet.

	3.02 HDPE PIPE JOINING
	A. Assemble and join at the Site using the butt-fusion method to provide a leak proof joint. Threaded or solvent-cement joints and connections are not permitted. 
	B. All equipment and procedures used in shall be in strict compliance with ASTM D2657 and with the manufacturer’s recommendations.
	C. Fusion shall be preformed by technicians certified by manufacturer of pipe fusion equipment.
	D. Prior to pipe installation, two trial fusion welds shall be performed, and reviewed and approved by the PROGRAM MANAGER. Full penetration welds shall provide homogeneous material across the cross section of weld. Fusion machine employed for trial welds shall be same machine utilized for project installation.
	E. The butt-fused joint shall be true alignment and shall have uniform rollback beads resulting from the use of proper temperature and pressure. The joint shall be allowed adequate cooling time before removal of pressure. Excessive interior bead depth is cause to have the joint cut out and replace.
	F. The fused joint shall be watertight and shall have tensile strength equal to or greater than that of the pipe. 
	G. All joints shall be subject to acceptance by the OWNER prior to insertion.
	H. The CONTRACTOR shall cut out and replace defective joints at no additional cost to the OWNER. 
	I. Any section of the pipe with a gash, blister, abrasion, nick, scar, or other deleterious fault greater in depth than ten percent of the wall thickness (ASTM 585), shall not be used and shall be removed from the Site. However, a defective area of the pipe may be cut out and the joint fused in accordance with the procedures stated above. 
	J. Any section of the pipe having other defects such as concentrated ridges, discoloration, excessive spot roughness, pitting, variable wall thickness or any other defect of manufacturing or handling as determined by the OWNER shall be discarded and not used.
	K. All connections shall be in conformance with the manufacturer’s installation procedures.

	3.03 LEAKAGE TEST
	A. All newly installed and backfilled pipe shall be subjected to a leakage test, conducted in the presence of OWNER.
	B. Test pressure shall be 150 percent of system operating pressure based on pressure as measured at lowest point in pipeline.
	C. The force main shall be slowly filled with water, and the specified test pressure shall be applied (based on the elevation of the lowest point of the line or section under test and corrected to the elevation of the test gauge) with a pump connected to the pipe in a manner satisfactory to OWNER. CONTRACTOR shall furnish the pump, pipe, connections, gauges, and all necessary apparatus.
	D. Before applying the specified test pressure, all air shall be expelled from the pipe. If necessary, CONTRACTOR shall make taps at the points of highest elevation before testing, and shall insert plugs after the test has been completed.
	E. The leakage test shall be conducted by measuring, through a calibrated meter, the amount of water which enters the test section for a period of at least 2 hours. No installation will be accepted until the leakage is less than the number of gallons per hour as determined by the formula:
	For HDPE Pipe:
	1. Make-up Water Allowance:
	a. Maximum allowable make-up water at conclusion of test phase shall not exceed recommended amounts stated in the following table.
	b. Table is based on test pressure equal to 1.5 times pressure class of pipe. If lower pressure is used for test, allowances shall be reduced by ratio of test pressure to pressure class of pipe.


	Note: No observed leaks.
	F. Any cracked or defective pipes or fittings discovered in consequence of this leakage test shall be replaced with sound material in the manner specified at no cost to OWNER. The test shall be repeated until the results are satisfactory to OWNER.

	3.04 CLEANUP
	A. After completing each section of the force main, all debris and construction materials shall be removed from the Site and disposed of in compliance with all applicable laws and regulations and with Section 02321, Excavation, Bedding, and Backfill for Utilities. Then the surface shall be graded and smoothed on both sides of the line. The entire area shall be left clean and in a condition satisfactory to OWNER. CONTRACTOR shall keep cleanup operations as close to active pipe laying activities as practical, generally following by less than 300 feet, or as approved by OWNER.
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	SECTION 02543
	SEWER LINE CHEMICAL ROOT TREATMENT
	PART 1 GENERAL
	1.01   SCOPE
	A. This section covers the application of chemical root control agent to sanitary sewers, in order to kill the root growth present in the lines and to inhibit regrowth, without permanently damaging the vegetation producing the roots.

	1.02 SUBMITTALS
	A. Action Submittals: Product data.
	B. Informational Submittals:
	1. Specimen label with Material Safety Data Sheet.
	2. Applicator’s Federal DOT number and EPA material registration number.
	3. Applicator’s qualifications.


	1.03   QUALITY ASSURANCE
	A. Applicator Qualifications:
	1. Licensed as a pesticide application business with the Tennessee Department of Agriculture.
	2. Demonstrate a minimum level of 3 years experience in applying chemical sewer root control agents.
	3. Documentation of treatment of at least 500,000 feet of sanitary sewer similar in size and scope to the Work specified herein.
	B. Regulatory Requirements:
	1. Ensure compliance with Federal, State, and Local ordinances pertaining to the type of Work specified herein.
	2. Particular attention shall be paid to those laws and ordinances relating to handling, disposal, transportation of material (DOT), the application of sewer root control herbicides (EPS), and traffic safety regulations.
	C. Certificates: CONTRACTOR shall make available to OWNER on request, a recent study from an accredited research facility documenting the effects of the product on wastewater treatment plant facilities. At a minimum, this study shall address the toxicity of the product on wastewater treatment plant biota, including nitrifiers and denitrifiers, the toxicity of the product on treatment plant effluent, and the environmental fate of the product.
	1.04   POLLUTION LIABILITY INSURANCE
	A. The Pollution Liability Insurance described herein is in addition to all other insurance (Section 00822) required of CONTRACTOR by OWNER, including any insurance described in the General Conditions, any insurance required by law, or any other insurance requested by OWNER.
	B. Pollution liability coverage shall protect CONTRACTOR, OWNER and any of their officers, agents and employees from claims for damages for bodily or personal injury, sickness or disease, including death, and from claims for damages to property or the environment, which may arise directly out of the use of chemicals or pollution. The minimum amount of such insurance shall be $5,000,000 total loss. This insurance shall be provided to CONTRACTOR by an insurance company that holds at least an “A” rating by A.M. Best rating service. OWNER shall be named as additional insured parties on the Certificate of Insurance, which shall be furnished prior to starting the Work.
	1.05 SPECIAL GUARANTEE
	A. Provide manufacturer’s extended guarantee or warranty, with OWNER named as beneficiary, in writing, as special guarantee. Special guarantee shall provide for each sewer section (manhole to manhole) that is treated to be guaranteed as follows:
	1. At the option of the OWNER, the CONTRACTOR shall at its own expense, re-treat a sewer section, or refund 100 percent of the payment received to treat that section in the event that: 1) live roots are found in the section within 6 months after the application; or 2) the section plugs up and floods due to tree root obstructions within a period of 2 years, beginning on the date of treatment and ending 2 years after the date of treatment. Retreatments, performed at no charge in honor of the guarantee, do not extend the expiration date of the guarantee.
	2. The guarantee applies to sewer stoppages caused by live tree roots. It does not apply to stoppages caused by grease or other foreign matter; flat collapsed or deformed pipe; or flooding caused by a surcharged or plugged sewer section downstream from a guaranteed sewer section. This guarantee applies to main line sewers only. CONTRACTOR is not responsible for any damages caused by main line sewer stoppages, regardless of cause. The decision of the OWNER as to the cause of a stoppage is binding.

	1.06   MAINTENANCE
	A. CONTRACTOR shall return every 4 months to 8 months throughout the life of the guarantee, in order to evaluate the success of the Projects, and to arrange any free guarantee work that may arise.

	PART 1. PART 2 PRODUCTS
	2.01   MANUFACTURERS
	A. Materials, equipment, and accessories specified in this section shall be products of Razorooter II.

	2.02   MATERIAL
	A. Requirements:
	1. Registered with the EPA and the Tennessee Department of Agriculture.
	2. Labeled for use in sewers to control tree roots.
	3. Contain an active ingredient for controlling tree roots and deterring their regrowth.
	4. Contain a surfactant system to deliver the active ingredient (herbicide) to the target root tissue.
	B. Active Ingredients:
	1. Category “E” compound.
	2. Not considered a carcinogen, teratogen, mutagen, or oncogene, based on laboratory testing.
	3. Carry a “signal word” assigned by EPA of either “Warning” or “Caution” on the product label. Pesticides carrying the “signal word” “Danger” shall not be accepted.
	4. Nonvolatile, in order to minimize exposure to workers and other individuals by inhalation.
	5. Not readily absorbed through the skin.
	6. Products containing the active ingredient(s) metam-sodium or copper sulfate are not allowed.
	C. Surfactant System:
	1. Produce a dense, small bubble, clinging foam, which sustains its shape for a minimum of 1 hour.
	2. Enhance the penetration of herbicide into root masses.
	3. Contain an alkylpolyglucoside (formulations of vegetable oil and carbohydrate from agricultural products).
	4. Surfacants designed to foam chemical, upon contact with water, shall not be accepted.


	PART 3 EXECUTION
	3.01   GENERAL
	A. Where Work is located in high-traffic areas, CONTRACTOR shall place proper traffic warning devices to protect the Site and to prevent accidents or personal injury to the public.
	B. Use a reduced pressure zone backflow prevention device whenever accessing fresh water for mixing chemical.

	3.02   APPLICATION
	A. Perform the Work according to label instructions and in accordance with the best recommended practice for conditions present in the line under treatment. Application shall be done by foaming or other methods as provided on the product label.
	B. Perform in such a way as to contact roots within the primary main line sewer to be treated. Make effort to penetrate secondary lateral sewers in order to contact roots residing in the “wye” connections.
	C. Generate foam through the use of air injection equipment and pump the foam into the sewer under pressure as foam. Foam quality shall be sufficient to penetrate “wye” connections, effectively treat large diameter pipe, and to enhance treatment effectiveness overall.
	D. Hydraulic sewer cleaning machines will reduce treatment effectiveness by damaging root growths and inhibiting their uptake of chemical. Hydraulic sewer cleaning machines shall not be used prior to or during the treatment process.

	3.03    PROTECTION OF WASTEWATER TREATMENT PLANT
	A. CONTRACTOR shall take all steps necessary and appropriate to prevent adverse effects on wastewater treatment plant processes during the application process.
	B. In the event that a wastewater treatment plant experiences any reduction in operating efficiency during the execution of the Contract, CONTRACTOR shall immediately suspend all applications, at the direction of the OWNER. CONTRACTOR shall continue operations only after problems at the wastewater treatment plant have been corrected, satisfactory to the wastewater treatment plant operator.
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	SECTION  02930
	REPLACEMENT OF TREES, PLANTs, AND GROUND COVER

	PART 1. GENERAL
	1.01   REFERENCES
	A. The following is a list of standards which may be referenced in this section:
	1. American Association of Nurserymen (AAN): Z60.1, Nursery Stock.
	1.02   DEFINITIONS
	A. Measurement:
	1. In size grading Balled and Burlapped (B & B), caliper takes precedence over height.
	2. Take trunk caliper 6 inches above the ground level (up to and including 4 inch caliper size) and 12 inches above the ground level for larger trees.
	3. Measure size of container-grown stock by height and width of plant.
	4. Measure herbaceous perennials pot size, not top growth.
	1.03    SUBMITTALS
	A. Action Submittals: Product data on manufactured products specified.
	1.04    DELIVERY, STORAGE, AND HANDLING
	A. Cover  plants during shipment with a tarpaulin or other suitable covering to minimize drying.
	B. Balled and Burlapped Plants: Wrap each ball firmly with burlap and securely bind with twine, cord, or wire for shipment and handling. Drum-lace balls with a diameter of 30 inches or more.

	PART 2 PRODUCTS
	2.01   PLANT MATERIALS
	A. Replacement Shrubs and Trees: Same species, size, and quality as specified for plant being replaced, except existing trees larger than 6 inch caliper may be replaced with 6 inch caliper trees.
	B. Replacement Plants and Ground Covers: Same species, size, and quality as original existing materials.
	C. Quality and Size:
	1. Nursery-grown, habit of growth normal for species.
	2. Sound, healthy, vigorous, and free from insects, diseases, and injuries.
	3. Equal to or exceeding measurements of existing plants.
	4. Root System of Container-Grown Plants: Well developed and well distributed throughout the container, such that the roots visibly extend to the inside face of the growing container.
	5. Perform necessary pruning at time of planting.
	6. Sizes: Dimensional relationship requirements of AAN Z60.1 for kind and type of plants required.
	7. Balled and Burlapped Plants: Firm, intact ball of earth encompassing enough of the fibrous and feeding root system to enable full plant recovery.
	a. Ball Size: AAN Z60.1.
	8. Container-Grown Plants: Self-established root systems, sufficient to hold earth together after removal from container, without being root bound.
	a. Stock: Grown in delivery containers for at least 6 months but not over 2 years.
	9. Label each tree and shrub of each variety with securely attached waterproof tag bearing legible designation of botanical and common name.
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