
NOTICE TO BIDDERS 

Pursuant  to  the  provisions  of  KRS  424.260,  the  Kenton  County  Airport  Board  (Owner)  will  receive  
competitive sealed bids for the Loomis Road Sanitary Sewer Replacement & Relocation – Phase 1 project 
at the Cincinnati/Northern Kentucky  International Airport (Airport)  located  in Boone County, Kentucky 
(the “Project”). Bids will be received no  later  than October 24, 2024, at 2:00 p.m. ET. No bids will be 
accepted after that time unless extended pursuant to an addendum issued by the Owner. 

The Project  includes new sanitary sewer from the existing Sign Shop and new F&F Cargo Facility.   New 
sewers include those extending from the Sign Shop and F&F Cargo Facility to an existing 15” sanitary sewer 
currently located in the sewer shed.  The project includes 676 linear feet of 6” PVC sewer, 365 linear feet 
of  8”  PVC  sanitary  sewer  and  three  (3)  48”  manholes  with  lids.   Tie‐ins  to  existing  manholes  are  also  
required.   The  alignment  of  the  new  sanitary  sewer  service  is  detailed  in  the  plans  and  technical 
specifications for sewer and manhole can be found in this project manual.  Further details and copies of 
the bidding documents may be downloaded from http://www.cvgairport.com/bids under “PlanetBids & 
New Vendor Registration”.  

A Pre‐Bid meeting and site visit will be held October 15, 2024, at 10:30 a.m. ET, at the CVG Centre, Admin 
Offices, 77 Comair Blvd, Erlanger, KY 41018.   Please RSVP by October 14, 2024, through KCAB’s online 
bidding  system  which  can  be  accessed  at  http://www.cvgairport.com/bids  under  “PlanetBids  &  New  
Vendor Registration”. Select Invitation #24‐78 and provide the name of the person(s) attending.  

Preference for Kentucky resident bidders will be applied in accordance with Kentucky law. 

The Owner in accordance with the provisions of Title VI of the Civil Rights Act of 1964 (78 Stat. 252, 42 
U.S.C. §§ 2000d to 2000d‐4) and the Regulations, hereby notifies all bidders that it will affirmatively ensure 
that any contract entered into pursuant to this advertisement, disadvantaged business enterprises will be 
afforded full and fair opportunity to submit bids in response to this invitation and will not be discriminated 
against on the grounds of race, color, or national origin (including limited English proficiency), creed, sex 
(including sexual orientation and gender identity), age, or disability in consideration for an award. 

The Owner reserves the right to waive any informality or irregularity in any bid or bid guaranty, to reject 
any or all bids,  to award or  refrain  from awarding  a contract  for  the work, and  to negotiate with  the  
apparent qualified responsible bidder to such extent as may be beneficial to the Owner.   

KENTON COUNTY AIRPORT BOARD 
BY: Candace S. McGraw, Chief Executive Officer 
Cincinnati/Northern Kentucky International Airport 
Hebron, Kentucky 41048 

KENTON COUNTY AIRPORT BOARD
INVITATION TO BID

LOOMIS ROAD SANITARY SEWER REPLACEMENT & 
RELOCATION - PHASE 1 (#24-78)


	24-78 Loomis Road Sanitary Sewer Phase 1_Technical Specs_2024.10.07.pdf
	01 5713-RIB-Temporary Erosion and Sediment Control-10-04-2024 (1)
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Prevention of erosion due to construction activities.
	B. Prevention of sedimentation of waterways, open drainage ways, and storm and sanitary sewers due to construction activities.
	C. Restoration of areas eroded due to insufficient preventive measures.
	D. Compensation of Owner for fines levied by authorities having jurisdiction due to non-compliance by Contractor.

	1.2 RELATED REQUIREMENTS
	A. Section 31 2200 - Grading:  Temporary and permanent grade changes for erosion control.
	B. Section 32 9219 - Seeding:  Permanent turf for erosion control.

	1.3 REFERENCE STANDARDS
	A. ASTM D4355/D4355M - Standard Test Method for Deterioration of Geotextiles by Exposure to Light, Moisture, and Heat in a Xenon Arc-Type Apparatus; 2021.
	B. ASTM D4491/D4491M - Standard Test Methods for Water Permeability of Geotextiles by Permittivity; 2022.
	C. ASTM D4533/D4533M - Standard Test Method for Trapezoid Tearing Strength of Geotextiles; 2015 (Reapproved 2023).
	D. ASTM D4632/D4632M - Standard Test Method for Grab Breaking Load and Elongation of Geotextiles; 2015a (Reapproved 2023).
	E. ASTM D4751 - Standard Test Methods for Determining Apparent Opening Size of a Geotextile; 2021a.
	F. ASTM D4873/D4873M - Standard Guide for Identification, Storage, and Handling of Geosynthetic Rolls and Samples; 2017 (Reapproved 2021).
	G. EPA (NPDES) - National Pollutant Discharge Elimination System (NPDES), Construction General Permit; Current Edition.
	H. FHWA FLP-94-005 - Best Management Practices for Erosion and Sediment Control; 1995.
	I. USDA TR-55 - Urban Hydrology for Small Watersheds; USDA Natural Resources Conservation Service; 2015.

	1.4 SUBMITTALS
	A. See Section Division 1 for submittal procedures.
	B. Erosion and Sedimentation Control Plan:
	C. Certificate:  Mill certificate for silt fence fabric attesting that fabric and factory seams comply with specified requirements, signed by legally authorized official of manufacturer; indicate actual minimum average roll values; identify fabric by roll identification numbers.
	D. Inspection Reports:  Submit report of each inspection; identify each preventive measure, indicate condition, and specify maintenance or repair required and accomplished.
	E. Maintenance Instructions:  Provide instructions covering inspection and maintenance for temporary measures that must remain after Substantial Completion.


	PART 2 – NOT USED
	PART 3  EXECUTION
	3.1 EXAMINATION
	A. Examine site and identify existing features that contribute to erosion resistance; maintain such existing features to greatest extent possible.
	B. Discharges of stormwater associated with construction activities will be permitted under the airport's existing KPDES permit.  Submittal of a Notice-of-Intent for coverage a General KY Stormwater Permit is not necessary based on this coverage. The CVG KPDES permit includes limitations for Total Suspended Solids (TSS).  Failure to adequately manage construction stormwater discharges from the site creates a compliance risk for the Owner, requiring all controls, inspections, and maintenance to be coordinated with the Owner and Engineer.  All erosion and sediment controls must be compliance with guidance and requirements from Kentucky Division of Water and the North Kentucky Sanitation District No. 1 (SD1).

	3.2 PREPARATION
	A. Schedule work so that soil surfaces are left exposed for the minimum amount of time.

	3.3 SCOPE OF PREVENTIVE MEASURES
	A. In all cases, if permanent erosion resistant measures have been installed temporary preventive measures are not required.
	B. Construction Entrances:  Traffic-bearing aggregate surface.
	C. Linear Sediment Barriers:  Made of silt fences.
	D. Storm Drain Curb Inlet Sediment Trap:  Protect each curb inlet using one of the following measures:
	E. Storm Drain Drop Inlet Sediment Traps:  As detailed on drawings.
	F. Temporary Splash Pads:  Stone aggregate over filter fabric; size to suit application; provide at downspout outlets and storm water outlets.
	G. Soil Stockpiles:  Protect using one of the following measures:
	H. Mulching:  Use only for areas that may be subjected to erosion for less than 6 months.
	I. Temporary Seeding:  Use where temporary vegetated cover is required.

	3.4 MAINTENANCE
	A. Inspect preventive measures weekly, within 24 hours after the end of any storm that produces 0.5 inches or more rainfall at the project site, and daily during prolonged rainfall.  Contractor shall prepare weekly inspection reports documenting observed erosion and sediment issues and planned remediation measures.  Contractor shall include update on erosion and sediment control inspection and maintenance in construction meetings with Owner and Engineer.
	B. Repair deficiencies immediately.
	C. Silt Fences:
	D. Clean out temporary sediment control structures weekly and relocate soil on site.
	E. Place sediment in appropriate locations on site; do not remove from site.

	3.5 CLEAN UP
	A. Remove temporary measures after permanent measures have been installed, unless permitted to remain by Engineer
	B. Clean out temporary sediment control structures that are to remain as permanent measures.
	C. Where removal of temporary measures would leave exposed soil, shape surface to an acceptable grade and finish to match adjacent ground surfaces.


	END OF SECTION  01 5713
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	31 1000-RIB-Site Clearing-10-04-2024 (1)
	PART 1  GENERAL
	1.1 Section Includes
	A. Clearing and grubbing.
	B. Selective removal and trimming.
	C. Earth stripping and stockpiling.
	D. Repair and restoration.
	E. Debris removal.

	1.2 Related Requirements
	A. Section 31 2323 - Fill:  Material for filling holes, pits, and excavations generated as result of removal operations.

	1.3 Reference Standards
	A. 29 CFR 1910.266 - Logging Operations; Current Edition.
	B. ANSI A300 Part 1 - American National Standard for Tree Care Operations - Tree, Shrub, and Other Woody Plant Management - Standard Practices (Pruning); 2017.
	C. ANSI A300 Part 6 - Tree, Shrub, and Other Woody Plant Management--Standard Practices (Planting and Transplanting); 2012 (Reapproved 2018).
	D. ANSI Z133 - American National Standard for Arboricultural Operations - Safety Requirements; 2017.

	1.4 Administrative Requirements
	A. Preinstallation Meeting:  Convene prework meeting one week prior to start of work of this section; require attendance by affected personnel.
	B. Sequencing:  Ensure utility disconnections are in orderly and expeditious manner.

	1.5 Submittals
	A. See Division 1 for submittal procedures.
	B. Site Plan:
	C. Clearing Firm Qualification Statement:  Documentation of specialized experience.

	1.6 Quality Assurance
	A. Clearing Firm Qualifications:  Company specializing in performing work of type specified and with at least five years of documented experience.

	1.7 Field Conditions
	A. Ambient Conditions:  Terminate work during hazardous environmental conditions according to 29 CFR 1910.266.
	B. Temporary Erosion and Sediment Control:  Comply with other requirements specified in Section 01 5713 - Temporary Erosion and Sediment Control.


	PART 2  PRODUCTS
	2.1 Materials
	A. Sedimentation Barrier:  See Section 01 5713 - Temporary Erosion and Sediment Control.
	B. Tree Wound Compound:  Application capable of sealing vegetation wounds and grafts.
	C. Tree Stump Killer:  Application capable of preventing tree regrowth.


	PART 3  EXECUTION
	3.1 Examination
	A. Comply with additional requirements specified in Section 01 7000 - Execution and Closeout Requirements.
	B. Identify potential runoff areas.
	C. Construction Fencing:  See Divsion 1
	D. Boundary Demarcations:  See Section 01 7123 - Field Engineering.
	E. Identify potential dust sources.
	F. Identify preexisting debris, junk, and trash on-site.

	3.2 Preparation
	A. Coordinate work with utility companies; notify before starting work and comply with local requirements; obtain required permits.
	B. Protect existing utilities to remain from damage.
	C. Do not disrupt public utilities
	D. Protect existing structures and other elements that are to remain.
	E. Install sedimentation barrier according to Section 01 5713 - Temporary Erosion and Sediment Control.
	F. Develop dust remediation controls and methods. Do not use water if that results in ice, flooding, sedimentation of public waterways or storm sewers, or other pollution.
	G. Remove preexisting debris, junk, and trash on-site.

	3.3 Clearing and Grubbing
	A. Clearing:  Cut trees, stumps, shrubs, downed timber, and other vegetation for removal within identified area as indicated on drawings according to 29 CFR 1910.266. Follow recommendations of ANSI Z133 and best local practices for species involved.
	B. Clear site after relocating vegetation in accordance with ANSI A300 Part 6.
	C. Do not remove or damage vegetation beyond limits indicated on drawings.
	D. In areas where vegetation must be removed but no construction will occur other than pervious paving, remove vegetation with minimum subsoil disturbance.
	E. Grubbing:  Remove stumps, roots, buried timber, and other vegetation minimum depth 12 inches (30 cm) from ground. Remove rocks minimum depth 6 inches (15 cm) from ground.

	3.4 Selective Removal and Trimming
	A. Selective Removal:  Individual tree and shrub identified for removal as indicated on drawings according to 29 CFR 1910.266.
	B. Selective Trimming:  Individual limbs and branches cut back according to ANSI A300 Part 1 identified for removal as indicated on drawings. Follow recommendations of ANSI Z133 and best local practices for species involved.

	3.5 Earth Stripping and Stockpiling
	A. Stripping:
	B. Stockpiling:

	3.6 Removed Vegetation Processing
	A. Do not burn, bury, landfill, or leave on-site
	B. Trees:  Sell if marketable
	C. Chip, grind, crush, or shred vegetation for mulching, composting, or other purposes; give preference to on-site uses.

	3.7 Repair and Restoration
	A. Remaining Existing Facilities, Utilities, and Site Features:  If damaged due to this work, repair or replace to original condition.
	B. Vegetation:  Replace damaged or destroyed vegetation identified to remain at no cost to Owner:
	C. Apply tree wound compound according to manufacturer's recommendations.

	3.8 Debris Removal
	A. Remove debris, junk, and trash from site.
	B. Leave site in clean condition, ready for subsequent work.
	C. Clean up spillage and windblown debris from public and private lands.

	3.9 Cleaning
	A. See Section 01 7000 - Execution and Closeout Requirements for additional requirements.
	B. Remove unused stockpiled subsoil. Grade stockpile area to prevent standing water.
	C. Leave site clean and ready to receive work.


	©2024 Gresham Smith. All rights reserved. Use subject to any written agreement with Gresham Smith.
	END OF SECTION  31 1000

	31 2200-RIB-Grading-10-04-2024 (3)
	PART 1  GENERAL
	1.1 Section Includes
	A. Rough grading.
	B. Fine grading.

	1.2 Related Requirements
	A. Section 31 2316 - Excavation.
	B. Section 31 2323 - Fill.

	1.3 Price and Payment Procedures
	1.4 Reference Standards
	A. 29 CFR 1910.266 - Logging Operations; Current Edition.
	B. ASTM D1883 - Standard Test Method for California Bearing Ratio (CBR) of Laboratory-Compacted Soils; 2021.
	C. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System); 2017, with Editorial Revision (2020).

	1.5 Submittals
	A. Project Record Documents:  Accurately record actual locations of utilities remaining by horizontal dimensions, elevations or inverts, and slope gradients.

	1.6 Quality Assurance
	A. Perform in accordance with State​ of Kentucky Highway Department standards.

	1.7 Field Conditions
	A. Ambient Conditions:  Terminate work during hazardous environmental conditions in accordance with 29 CFR 1910.266.


	PART 2  PRODUCTS
	2.1 Materials
	A. Gravel:  Excavated on-site.
	B. Other Fill Materials:  See Section 31 2323.


	PART 3  EXECUTION
	3.1 Examination
	A. Verify survey bench mark and intended elevations for grading areas are as indicated.
	B. Verify the absence of standing or ponding water.

	3.2 Preparation
	A. Identify required lines, levels, contours, and datum.
	B. Stake and flag locations of known utilities.
	C. Locate, identify, and protect above- and below-grade utilities to remain.
	D. Notify utility company to remove and relocate utilities.
	E. Provide temporary means and methods to remove standing or ponding water from areas prior to grading.
	F. Protect site features to remain, including but not limited to bench marks, survey control points, and fences.
	G. Excavate materials in accordance with Section 31 2316.
	H. Fill and backfill in accordance with Section 31 2323.

	3.3 Rough Grading
	A. Excavate and fill subgrade material to elevations indicated on plans.
	B. Horizontally bench existing slopes greater than 1:4.
	C. Replace displaced subgrade in accordance with Section 31 2323.
	D. Remove and replace unsuitable materials as specified fill.
	E. See Section 31 2316 for stockpiling procedures.

	3.4 Fine Grading
	A. Scrape and spread subgrade material uniformly smooth and without disruptions as indicated on drawings.
	B. Slopes:  Transition smoothly to adjacent areas.
	C. See Section 31 2323 for final compaction.

	3.5 Tolerances
	A. Top Surface:  Plus or minus 1/2 inch.

	3.6 Cleaning
	A. See Section 01 7000 - Execution and Closeout Requirements for additional requirements.
	B. Remove unused stockpiled subsoil. Grade stockpile area to prevent standing water.
	C. Leave site clean and raked, ready to receive work.


	©2024 Gresham Smith. All rights reserved. Use subject to any written agreement with Gresham Smith.
	END OF SECTION  31 2200

	31 2316.13-WE-Trenching and Backfilling-10-04-2024 (1)
	SUMMARY
	1.1 Section Includes:
	A. Excavating trenches for utilities to utility service
	B. Backfilling and compaction.

	1.2 Related Sections:
	A. Section 31 2316 - Excavation.
	B. Section 31 2323 - Fill: General backfilling.
	C. Section 32 9119 - Landscape Grading: Filling of topsoil over backfilled trenches to finish grade elevation.
	D. Section 33 3116 – Site Sanitary Sewerage Gravity Piping: Sanitary sewer piping and bedding to utility service

	1.3 REFERENCES
	A. American Association of State Highway and Transportation Officials:
	B. ASTM International:

	1.4 DEFINITIONS
	A. Utility: Any buried pipe, duct, conduit, or cable.

	1.5 SUBMITTALS
	A. Division 1 - Submittal Procedures: Requirements for submittals.
	B. Excavation Protection Plan: Describe sheeting, shoring, and bracing materials and installation required to protect excavations and adjacent structures and property; include structural calculations to support plan.
	C. Product Data: Submit data for geotextile fabric indicating fabric and construction.
	D. Materials Source: Submit name of imported fill materials suppliers.
	E. Product Data: submit sieve analysis data for embedment and backfill to be placed in pipe zone.

	1.6 QUALITY ASSURANCE
	A. Perform Work in accordance with State of Kentucky standards
	B. Maintain one copy of document on site.

	1.7 QUALIFICATIONS
	A. Prepare excavation protection plan under direct supervision of Professional Engineer experienced in design of this Work and licensed in the State of Kentucky

	1.8 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.9 COORDINATION
	A. Division 1 - Administrative Requirements: Coordination and project conditions.
	B. Verify Work associated with lower elevation utilities is complete before placing higher elevation utilities.


	PART 2 PRODUCTS
	2.1 BED AND FILL MATERIALS
	A. Subsoil Fill: Type S1
	B. Granular Fill: Type A1
	C. Manufacturers:


	PART 3 EXECUTION
	3.1 LINES AND GRADES
	A. Lay pipes to lines and grades indicated on Drawings.
	B. Use laser-beam instrument with qualified operator to establish lines and grades.

	3.2 PREPARATION
	A. Identify required lines, levels, contours, and datum locations. Establish extent of excavation by line and elevation. Maintain benchmarks, monuments and other reference points.
	B. Protect plant life, lawns, and other features remaining as portion of final landscaping.
	C. Protect bench marks, existing structures, sidewalks, paving, and curbs from excavating equipment and vehicular traffic.
	D. Maintain and protect above and below grade utilities indicated to remain.
	E. Establish temporary traffic control and detours when trenching is performed in public right-of-way. Relocate controls and route traffic per the plans
	F. Clearing and Grubbing. Contractor shall do all clearing and grubbing necessary for construction operations. All materials cleared and grubbed shall be disposed of properly.

	3.3 UTILITIES
	A. Call Local Utility Line Information service at 811 not less than three working days before performing Work.
	B. As excavation approaches utilities, hand excavate to uncover utilities
	C. Notify the Engineer for direction prior to  removal and/or relocation of utility companies lines which are in the way of excavation.
	D. Maintain, reroute or extend as required existing utility lines to remain which pass through the work area with the approval of Owner. Relocations are at the Contractor’s cost.
	E. Accurately locate and record abandoned and active lines rerouted or extended to Record Drawings

	3.4 TRENCHING
	A. Excavate subsoil required for utilities to utility service
	B. Remove lumped subsoil, boulders, and rock up of 1/6 cubic yard, measured by volume.
	C. Perform excavation within 24 inches of existing utility service in accordance with utility's requirements.
	D. Do not advance open trench more than 200 feet ahead of installed pipe.
	E. Remove water or materials that interfere with Work. Trim and shape trench bottoms and leave free of irregularities, lumps and projections. Over-excavated trench depths shall be filled to the proper grade with crushed rock at no additional cost to Owner.
	F. Excavate bottom of trenches maximum 2 feet wider than outside diameter of pipe. The walls of the excavation above the pipe zone may be laid back where room exists, as necessary, and shall be constructed according to OSHA, federal, state, municipal regulations.
	G. Excavate trenches to depth indicated on Drawings. Provide uniform and continuous bearing and support for bedding material and pipe
	H. Do not disturb soil within branch spread of existing trees or shrubs that are to remain. If it is necessary to excavate through roots, perform work by hand and cut roots with sharp axe or sharp pruner.
	I. Do not interfere with 45 degree bearing splay of foundations.
	J. When Project conditions permit, slope side walls of excavation starting 2 feet above top of pipe. When side walls can not be sloped, provide sheeting and shoring to protect excavation as specified in this section.
	K. When subsurface materials at bottom of trench are loose or soft,  excavate to greater depth as directed by Engineer until suitable material is encountered.
	L. The trench shall be excavated to an even grade to permit the installation of pipe such that the full length of the pipe barrel is supported on the proper depth of granular embedment material.
	M. Cut out soft areas of subgrade not capable of compaction in place. If subgrade is soft, spongy or disintegrated, the materials shall be removed until a firm, stable and uniform bearing is reached and the subgrade brought back to the required grade with crushed stone embedment material compacted in place or with concrete.
	N. Trim excavation. Hand trim for bell and spigot pipe joints. Remove loose matter.
	O. Correct areas over excavated areas with compacted backfill as specified for authorized excavation as directed by Engineer
	P. Remove excess subsoil not intended for reuse, from site.
	Q. Unsuitable excavated subsoil including perishable, spongy material, large rock or other material designated by Owner shall not be used in backfilling. Unsuitable material shall be disposed of by the Contractor in a manner approved by Owner

	3.5 SHEETING AND SHORING
	A. In caving ground or in wet, saturated or flowing, or otherwise unsuitable materials, the sides of all trenches and excavation shall be adequately sheeted and braced to maintain the excavation from slides or cave-ins to provide safety for workman.
	B. Sheet, shore, and brace excavations to prevent danger to persons, structures and adjacent properties and to prevent caving, erosion, and loss of surrounding subsoil.
	C. Support trenches more than 5 feet deep excavated through unstable, loose, or soft material. Provide sheeting, shoring, bracing, or other protection to maintain stability of excavation.
	D. Design sheeting and shoring to be left in place as part of the completed Work, cut off minimum 18 inches below finished grade.

	3.6 BACKFILLING
	A. Backfill trenches to contours and elevations with unfrozen fill materials.
	B. Ensure trenches are free of building debris, snow, ice, and that ground surfaces are not in a frozen condition.
	C. Systematically backfill to allow maximum time for natural settlement. Do not backfill over porous, wet, frozen, or spongy subgrade surfaces.
	D. Place geotextile fabric prior to placing subsequent fill materials
	E. Place fill material in continuous layers and compact
	F. Employ placement method that does not disturb or damage [foundation perimeter drainage], utilities in trench
	G. Maintain optimum moisture content of fill materials to attain required compaction density.
	H. Do not leave more than 50 feet of trench open at end of working day.
	I. Protect open trench to prevent danger to the public

	3.7 COMPACTION
	A. Compact embedment materials with hand-operated mechanical compaction devices.
	B. All embedment materials, which includes material placed in trench bottom for pipe foundation, and all backfill material within the pipe zone shall be compacted to a minimum of 95 percent of maximum dry density defined by ASTM D698 or to a minimum of 75 percent relative density determined by ASTM D4253 and D4254, whichever is applicable.
	C. Outside Paved Areas: Backfill materials shall be thoroughly compacted by mechanical or pneumatic tamping in layers not to exceed 9 inches in compacted thickness. Care must be taken to avoid pipe damage. Compact backfill material to 85 percent (minimum) standard Proctor (ASTM D698).
	D. Within Paved Areas. Backfill under roads shall be mechanically or pneumatically compacted to 95 percent of maximum dry density as defined as ASTM D698 in layers not exceeding 6 inches of compacted thickness
	E. Remove and replace improperly compacted backfill material at no cost to Owner.
	F. Water jetting for consolidation will not be permitted.
	G. Compact backfill and embedment materials at moisture contents of optimum to ±3 percent of optimum for cohesive materials and as necessary to achieve specified density for noncohesive materials. Contractor shall provide compaction tests at a minimum of every 150 feet of trench length per lift and as deemed necessary for Contractor to ensure adequate compaction is being achieved. Contractors compaction tests shall be performed at Contractors sole expense and will be considered  subsidiary to construction
	H. Additional compaction tests at intervals of 500 feet of trench length and vertical intervals of 10 feet of backfill depth may be directed by Owner at Owner’s expense. If Owner provided tests determine that embedment or backfill does not meet required density Contractor shall recompact embedment until densities are met, or shall remove all embedment and add new embedment to meet the densities. The Contractor shall pay the cost of all additional retesting required by Owner.
	I. Field Density Testing - Embedment Test Section:

	3.8 TOLERANCES
	A. See Divison 1 for tolerances
	B. Top Surface of Backfilling under paved areas: Plus or minus 1 inch from required elevations.
	C. Top Surface of General Backfilling: Plus or minus 1 inch from required elevations.

	3.9 FIELD QUALITY CONTROL
	A. Perform laboratory material tests in accordance with ASTM D1557
	B. Perform in place compaction tests in accordance with the following:
	C. When tests indicate Work does not meet specified requirements, remove Work, replace, compact, and retest
	D. Frequency of Tests: once every 50 ft.

	3.10 PROTECTION OF FINISHED WORK
	A. Reshape and re-compact fills subjected to vehicular traffic during construction.

	3.11 SCHEDULE
	A. Storm and Sanitary Piping:


	​©2023​ GRESHAM SMITH. ALL RIGHTS RESERVED. USE SUBJECT TO ANY WRITTEN AGREEMENT WITH GRESHAM SMITH.
	END OF SECTION  31 2316.13

	31 2316-RIB-Excavation-10-04-2024 (1)
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Trenching for utilities outside the building to utility main connections.
	B. Temporary excavation support and protection systems.

	1.2 RELATED REQUIREMENTS
	A. Section 01 5713 - Temporary Erosion and Sediment Control:  Slope protection and erosion control.
	B. Section 21 0553 - Identification for Fire Suppression Piping and Equipment:  Underground warning tapes at underground fire suppression lines.
	C. Section 22 0553 - Identification for Plumbing Piping and Equipment:  Underground warning tapes at underground plumbing lines.
	D. Section 23 0553 - Identification for HVAC Piping and Equipment:  Underground warning tapes at underground HVAC lines.
	E. Section 26 0553 - Identification for Electrical Systems:  Underground warning tapes at underground electrical lines.
	F. Section 31 1000 - Site Clearing:  Vegetation and existing debris removal; topsoil removal.
	G. Section 31 2200 - Grading:  Grading.
	H. Section 31 2316.13 - Trenching:  Excavating for utility trenches outside the building to utility main connections.
	I. Section 31 2316.26 - Rock Removal:  Removal of rock during excavating.
	J. Section 31 2323 - Fill:  Fill materials, backfilling, and compacting.

	1.3 PRICE AND PAYMENT PROCEDURES
	A. See Division 1 for general requirements applicable to unit prices for excavation.
	B. See Section 31 2323 for measurement and payment provisions related to fill.

	1.4 REFERENCE STANDARDS
	A. 29 CFR 1926 - Safety and Health Regulations for Construction; Current Edition.

	1.5 SUBMITTALS
	A. See Division 1 - Submittal Procedures, for submittal procedures.
	B. Temporary Support and Excavation Protection Plan.
	C. Shoring Installer's Qualification Statement.
	D. Field Quality Control Submittals:  Document visual inspection of load-bearing excavated surfaces.

	1.6 QUALITY ASSURANCE
	A. Temporary Support and Excavation Protection Plan:
	B. Designer Qualifications:  For design of temporary shoring and bracing, employ a Professional Engineer experienced in design of this type of work and licensed in the State of Kentucky
	C. Shoring Installer Qualifications:  Company specializing in performing the shoring and bracing work of this section with minimum 5 years of documented experience.


	PART 2  PRODUCTS
	2.1 MATERIALS
	A. Bedding and Fill to Correct Over-Excavation:
	B. Underground Warning Tapes:


	PART 3  EXECUTION
	3.1 EXAMINATION
	A. Verify that survey bench mark and intended elevations for the work are as indicated.
	B. Survey existing adjacent structures and improvements and establish exact elevations at fixed points to act as benchmarks.
	C. Determine the prevailing groundwater level prior to excavation.  If the proposed excavation extends less than 1 foot into the prevailing groundwater, control groundwater intrusion with perimeter drains routed to sump pumps, or as directed by Engineer.  If the proposed excavation extends more than 1 foot into the prevailing groundwater, control groundwater intrusion with a comprehensive dewatering procedures, or as directed by Engineer.
	D. Pumped groundwater cannot be discharged directly into storm sewers without solids control.  Groundwater must be discharged only after it passes through a sedimentation basin or bag filter prior to discharge.  Coordinate with Engineer.

	3.2 PREPARATION
	A. Identify required lines, levels, contours, and datum locations.
	B. See Section 31 1000 for clearing, grubbing, and topsoil removal.
	C. Locate, identify, and protect utilities that remain and protect from damage.
	D. Notify utility company to remove and relocate utilities.
	E. Protect bench marks, survey control points, existing structures, fences, sidewalks, paving, and curbs from excavating equipment and vehicular traffic.
	F. Protect plants, lawns, rock outcroppings, and other features to remain.
	G. Develop dust remediation controls and methods.  Do not use water if that results in ice, flooding, sedimentation of public waterways or storm sewers, or other pollution.
	H. Grade top perimeter of excavation to prevent surface water from draining into excavation.  Provide temporary means and methods, as required, to maintain surface water diversion until no longer needed, or as directed by Engineer
	I. While all construction work is outside of the Air Operations Area (AOA) and secure areas of the airport, the use of backhoes, cranes, and other equipment with a significant vertical extent has the potential to impact the CVG air space and use of such equipment therefore requires a federal "7460" approval as well as an "Application for Permit to Construct or Alter a Structure" permit from the Kentucky Airport Zoning Commission.  No construction activities shall begin until these approvals and permits have been obtained.  Coordinate the Engineer to verify these approvals and permits have been obtained prior to construction.

	3.3 TEMPORARY EXCAVATION SUPPORT AND PROTECTION
	A. Excavation Safety:  Comply with OSHA’s Excavation Standard, 29 CFR 1926, Subpart P.
	B. Leave excavation support and protection systems, used as formwork or within 10 feet of existing foundations, permanently in place, unless otherwise noted.
	C. Excavation support and protection systems not required to remain in place may be removed subject to approval of Owner or Owner's Representative.

	3.4 EXCAVATING
	A. Excavate to accommodate sewer lines
	B. Notify Engineer of unexpected subsurface conditions and discontinue affected Work in area until notified to resume work.
	C. Do not interfere with 45 degree bearing splay of foundations.
	D. Remove lumped subsoil, boulders, and rock up to 1/3 cubic yard measured by volume.
	E. Provide temporary means and methods, as required, to remove all water from excavations until directed by Engineer.  Remove and replace soils deemed suitable by classification and which are excessively moist due to lack of dewatering or surface water control.

	3.5 SUBGRADE PREPARATION
	A. See Section 31 2323 for subgrade preparation at general excavations.
	B. See Section 31 2316.13 for subgrade preparation at utility trenches.

	3.6 FILLING AND BACKFILLING
	A. Do not fill or backfill until all debris, water, unsatisfactory soil materials, obstructions, and deleterious materials have been removed from excavation.
	B. Install underground warning tape at buried utilities according to Section 22 0553
	C. See Section 31 2323 for fill, backfill, and compaction requirements at general excavations.
	D. See Section 31 2316.13 for fill, backfill, and compaction requirements at utility trenches.
	E. See Section 31 2200 for rough and fine grading.

	3.7 REPAIR
	A. Correct areas that are over-excavated and load-bearing surfaces that are disturbed.

	3.8 FIELD QUALITY CONTROL
	A. See Division 1 for general requirements for field inspection and testing.
	B. Provide for visual inspection of load-bearing excavated surfaces by Engineer before placement of foundations.

	3.9 CLEANING
	A. Stockpile excavated material to be re-used in area designated on site in accordance with Section 31 2200.
	B. Remove excavated material that is unsuitable for re-use from site.
	C. Remove excess excavated material from site.

	3.10 PROTECTION
	A. Divert surface flow from rains or water discharges from the excavation.
	B. Prevent displacement of banks and keep loose soil from falling into excavation; maintain soil stability.
	C. Protect open excavations from rainfall, runoff, freezing groundwater, or excessive drying so as to maintain foundation subgrade in satisfactory, undisturbed condition.
	D. Protect bottom of excavations and soil adjacent to building foundations from freezing.
	E. Keep excavations free of standing water and completely free of water during concrete placement.


	©2024 Gresham Smith. All rights reserved. Use subject to any written agreement with Gresham Smith.
	END OF SECTION  31 2316

	31 2323-RIB-Fill-10-04-2024 (2)
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Filling, backfilling, and compacting for utilities and paving
	B. Backfilling and compacting for utilities outside the building to utility main connections.

	1.2 RELATED REQUIREMENTS
	A. Section 01 5713 - Temporary Erosion and Sediment Control:  Slope protection and erosion control.
	B. Section 31 1000 - Site Clearing.
	C. Section 31 2200 - Grading:  Site grading.
	D. Section 31 2316 - Excavation:  Removal and handling of soil to be re-used.
	E. Section 31 2316.13 - Trenching:  Excavating for utility trenches outside the building to utility main connections.
	F. Section 32 1450 - Porcelain Unit Paving:  Leveling bed placement under pavers.
	G. Section 32 9119 - Landscape Grading.

	1.3 PRICE AND PAYMENT PROCEDURES
	A. See Division 1 for general requirements applicable to unit prices for earthwork.

	1.4 DEFINITIONS
	A. Finish Grade Elevations:  Indicated on drawings.
	B. Subgrade Elevations:  Indicated on drawings.

	1.5 REFERENCE STANDARDS
	A. AASHTO M 147 - Standard Specification for Materials for Aggregate and Soil–Aggregate Subbase, Base, and Surface Courses; 2017 (Reapproved 2021).
	B. AASHTO T 180 - Standard Method of Test for Moisture-Density Relations of Soils Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop; 2022, with Errata .
	C. ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates; 2019.
	D. ASTM C150/C150M - Standard Specification for Portland Cement; 2022.
	E. ASTM C1602/C1602M - Standard Specification for Mixing Water Used in the Production of Hydraulic Cement Concrete; 2022.
	F. ASTM C796/C796M - Standard Test Method for Foaming Agents for Use in Producing Cellular Concrete Using Preformed Foam; 2019.
	G. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2012 (Reapproved 2021).
	H. ASTM D1556/D1556M - Standard Test Method for Density and Unit Weight of Soil in Place by Sand-Cone Method; 2015, with Editorial Revision (2016).
	I. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3)); 2012 (Reapproved 2021).
	J. ASTM D1603 - Standard Test Method for Carbon Black Content in Olefin Plastics; 2020.
	K. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber Balloon Method; 2015.
	L. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System); 2017, with Editorial Revision (2020).
	M. ASTM D4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils; 2017, with Editorial Revision (2018).
	N. ASTM D4355/D4355M - Standard Test Method for Deterioration of Geotextiles by Exposure to Light, Moisture, and Heat in a Xenon Arc-Type Apparatus; 2021.
	O. ASTM D6637/D6637M - Standard Test Method for Determining Tensile Properties of Geogrids by the Single or Multi-Rib Tensile Method; 2015.
	P. ASTM D6817/D6817M - Standard Specification for Rigid Cellular Polystyrene Geofoam; 2017 (Reapproved 2021).
	Q. ASTM D6938 - Standard Test Methods for In-Place Density and Water Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth); 2023.
	R. ASTM D7557/D7557M - Standard Practice for Sampling of Expanded Polystyrene Geofoam Specimens; 2009 (Reapproved 2021).
	S. ICC-ES AC239 - Acceptance Criteria for Termite-Resistant Foam Plastic; 2008, with Editorial Revision (2022).

	1.6 SUBMITTALS
	A. See Division 1 for submittal procedures.
	B. Product Data for Manufactured Fill.
	C. Soil Samples:  10 pounds sample of each type of fill; submit in air-tight containers to testing laboratory.
	D. Materials Sources:  Submit name of imported materials source.
	E. Fill Composition Test Reports:  Results of laboratory tests on proposed and actual materials used
	F. Compaction Density Test Reports.
	G. Manufacturer's Instructions.
	H. Designer's Qualification Statement.
	I. Manufacturer's Qualification Statement.
	J. Testing Agency Qualification Statement.

	1.7 QUALITY ASSURANCE
	A. Designer Qualifications:  Perform design of structural fill under direct supervision of a Professional Engineer experienced in design of this type of work and licensed in the State of Kentucky
	B. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this section, with not less than ten years of documented experience.
	C. Testing Agency Qualifications:  Independent firm specializing in performing testing and inspections of the type specified in this section.
	D. Copies of Documents at Project Site:  Maintain at the project site a copy of each referenced document that prescribes execution requirements.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. When necessary, store materials on site in advance of need.
	B. When fill materials need to be stored on site, locate stockpiles as indicated on drawings

	1.9 WARRANTY
	A. See Division 1 for additional warranty requirements.
	B. Correct defective Work within a one year period after Date of Substantial Completion.


	PART 2  PRODUCTS
	2.1 FILL MATERIALS
	A. General Fill: Fill type 2  Complying with State of Kentucky Highway Department standard.
	B. General Fill: Fill type 2  Subsoil excavated on-site.
	C. Topsoil:  See Section 32 9119.

	2.2 ACCESSORIES
	A. Geotextile:  Non-biodegradable, woven.

	2.3 SOURCE QUALITY CONTROL
	A. See Division 1 for general requirements for testing and analysis of soil material.
	B. Where fill materials are specified by reference to a specific standard, test and analyze samples for compliance before delivery to site.
	C. Where fill materials are specified by reference to a specific standard, testing of samples for compliance will be provided before delivery to site.
	D. If tests indicate materials do not meet specified requirements, change material and retest.
	E. Provide materials of each type from same source throughout the Work.


	PART 3  EXECUTION
	3.1 EXAMINATION
	A. Verify that survey bench marks and intended elevations for the Work are as indicated.
	B. Identify required lines, levels, contours, and datum locations.
	C. See Section 31 2200 for additional requirements.
	D. Verify subdrainage, dampproofing, or waterproofing installation has been inspected.
	E. Verify areas to be filled are not compromised with surface or ground water.

	3.2 PREPARATION
	A. Scarify and proof roll subgrade surface to a depth of 6 inches to identify soft spots.
	B. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with general fill.
	C. Compact subgrade to density equal to or greater than requirements for subsequent fill material.
	D. Until ready to fill, maintain excavations and prevent loose soil from falling into excavation.
	E. Develop dust remediation controls and methods.  Do not use water if that results in ice, flooding, sedimentation of public waterways or storm sewers, or other pollution.

	3.3 FILLING
	A. Fill to contours and elevations indicated using unfrozen materials.
	B. Fill up to subgrade elevations unless otherwise indicated.
	C. Employ a placement method that does not disturb or damage other work.
	D. Systematically fill to allow maximum time for natural settlement.  Do not fill over porous, wet, frozen or spongy subgrade surfaces.
	E. Maintain optimum moisture content of fill materials to attain required compaction density.
	F. Soil Fill:  Place and compact material in equal continuous layers not exceeding 8 inches compacted depth.
	G. Slope grade away from building minimum 2 inches in 10 feet, unless noted otherwise.  Make gradual grade changes.  Blend slope into level areas.
	H. Correct areas that are over-excavated.
	I. Compaction Density Unless Otherwise Specified or Indicated:
	J. Reshape and re-compact fills subjected to vehicular traffic.
	K. Maintain temporary means and methods, as required, to remove all water while fill is being placed as required, or until directed by the Engineer.  Remove and replace soils deemed unsuitable by classification and which are excessively moist due to lack of dewatering or surface water control.

	3.4 FILL AT SPECIFIC LOCATIONS
	A. Use general fill unless otherwise specified or indicated.
	B. Over Buried Utility Piping, Conduits, and Duct Bank in Trenches
	C. At Lawn Areas:

	3.5 TOLERANCES
	A. Top Surface of General Filling:  Plus or minus 1 inch from required elevations.
	B. Top Surface of Filling Under Paved Areas:  Plus or minus 1 inch from required elevations.

	3.6 FIELD QUALITY CONTROL
	A. See Division 1 for general requirements for field inspection and testing.
	B. Soil Fill Materials:

	3.7 CLEANING
	A. See Division 1 for additional requirements.
	B. Leave unused materials in a neat, compact stockpile.
	C. Remove unused stockpiled materials, leave area in a clean and neat condition.  Grade stockpile area to prevent standing surface water.
	D. Leave borrow areas in a clean and neat condition.  Grade to prevent standing surface water.
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	END OF SECTION  31 2323

	32 1216-RIB-Asphalt Paving-10-04-2024 (1)
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Aggregate base course.
	B. Single course bituminous concrete paving.
	C. Double course bituminous concrete paving.
	D. Surface sealer.

	1.2 RELATED REQUIREMENTS
	A. Section 31 2200 - Grading:  Preparation of site for paving and base.
	B. Section 31 2323 - Fill:  Compacted subgrade for paving.
	C. Section 32 1723 - Pavement Markings.
	D. Section 33 0561 - Concrete Manholes:  Manholes, including frames; gutter drainage grilles, covers, and frames for placement by this section.

	1.3 REFERENCE STANDARDS
	A. AASHTO M 147 - Standard Specification for Materials for Aggregate and Soil–Aggregate Subbase, Base, and Surface Courses; 2017 (Reapproved 2021).
	B. AI MS-2 - Asphalt Mix Design Methods; 2015.
	C. AI MS-19 - Basic Asphalt Emulsion Manual; 2008.
	D. ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates; 2019.
	E. ASTM D946 - Standard Specification for Penetration-Graded Asphalt Cement for Use in Pavement Construction; 2009a.
	F. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System); 2017, with Editorial Revision (2020).
	G. ASTM D4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils; 2017, with Editorial Revision (2018).

	1.4 PERFORMANCE REQUIREMENTS
	A. Design paving and subbase for movement of trucks up to 30,000 lbs (13 600 kg).

	1.5 QUALITY ASSURANCE
	A. Perform Work in accordance with State of Kentucky Highways standard.
	B. Mixing Plant:  Complying with State of Kentucky Highways standard.
	C. Obtain materials from same source throughout.

	1.6 FIELD CONDITIONS
	A. Do not place asphalt when ambient air or base surface temperature is less than 40 degrees F, or surface is wet or frozen.
	B. Place bitumen mixture when temperature is not more than 15 F degrees below bitumen supplier's bill of lading and not more than maximum specified temperature.


	PART 2  PRODUCTS
	2.1 REGULATORY REQUIREMENTS
	A. Comply with applicable code for paving work on public property.

	2.2 MATERIALS
	A. Asphalt Cement:  ASTM D946.
	B. Aggregate for Base Course:  In accordance with State of Kentucky Highways standards.
	C. Aggregate for Binder Course:  In accordance with State of Kentucky Highways standards.
	D. Aggregate for Wearing Course:  In accordance with State of Kentucky Highways standards.
	E. Fine Aggregate:  In accordance with State of Kentucky Highways standards.
	F. Mineral Filler:  Finely ground particles of limestone, hydrated lime or other mineral dust, free of foreign matter.
	G. Fiber Reinforcement:  Synthetic fibers shown to have long-term resistance to deterioration when in contact with alkalis and moisture; 1/2 inch length.
	H. Primer:  In accordance with State of Kentucky Highways standards.
	I. Tack Coat:  Homogeneous, medium curing, liquid asphalt.
	J. Seal Coat:  AI MS-19, sand type.

	2.3 ASPHALT PAVING MIXES AND MIX DESIGN
	A. Use dry material to avoid foaming.  Mix uniformly.
	B. Asphalt Base Course:  3.0 to 6 percent of asphalt cement by weight in mixture in accordance with AI MS-2.
	C. Asphalt Binder Course:  4.5 to 6 percent of asphalt cement by weight in mixture in accordance with AI MS-2
	D. Asphalt Wearing Course: 5 to 7 percent of asphalt cement by weight in mixture in accordance with AI MS-2.
	E. Submit proposed mix design of each class of mix for review prior to beginning of work.

	2.4 SOURCE QUALITY CONTROL
	A. Test mix design and samples in accordance with AI MS-2.


	PART 3  EXECUTION
	3.1 EXAMINATION
	A. Verify that compacted subgrade is dry and ready to support paving and imposed loads.
	B. Verify gradients and elevations of base are correct.

	3.2 AGGREGATE BASE COURSE
	A. Place and compact aggregate base course in accordance with State of Kentucky Highways standards

	3.3 PREPARATION - PRIMER
	A. Apply primer in accordance with manufacturer's instructions.
	B. Apply primer on aggregate base or subbase at uniform rate of 1/3 gal/sq yd.
	C. Apply primer to contact surfaces of curbs and gutters
	D. Use clean sand to blot excess primer.

	3.4 PREPARATION - TACK COAT
	A. Apply tack coat in accordance with manufacturer's instructions.
	B. Apply tack coat on asphalt or concrete surfaces over subgrade surface at uniform rate of 1/3 gal/sq yd.
	C. Apply tack coat to contact surfaces of curbs and gutters
	D. Coat surfaces of manhole frames with oil to prevent bond with asphalt pavement.  Do not tack coat these surfaces.

	3.5 PLACING ASPHALT PAVEMENT - SINGLE COURSE
	A. Install Work in accordance with State of Kentucky Highways standards.
	B. Place asphalt within 24 hours of applying primer or tack coat.
	C. Place asphalt to 1.5 inch compacted thickness.
	D. Install gutter drainage grilles and frames in correct position and elevation.
	E. Compact pavement by rolling to specified density.  Do not displace or extrude pavement from position.  Hand compact in areas inaccessible to rolling equipment.
	F. Perform rolling with consecutive passes to achieve even and smooth finish without roller marks.

	3.6 SEAL COAT
	A. Apply seal coat to asphalt surface course and asphalt curbs in accordance with AI MS-19.

	3.7 TOLERANCES
	A. Flatness:  Maximum variation of 1/4 inch measured with 10 foot straight edge.
	B. Compacted Thickness:  Within 1/4 inch of specified or indicated thickness.
	C. Variation from True Elevation:  Within 1/2 inch.

	3.8 FIELD QUALITY CONTROL
	A. See Section 01 4000 - Quality Requirements, for general requirements for quality control.
	B. Provide field inspection and testing. Take samples and perform tests in accordance with AI MS-2.

	3.9 PROTECTION
	A. Immediately after placement, protect pavement from mechanical injury for 2 days or until surface temperature is less than 140 degrees F.

	3.10 AS-BUILT SURVEY
	A. Provide as�built survey drawing of all noted accessible paths, all pedestrian ramps and landings, all accessible parking areas including aisles and drop�off/pick�up areas. Show full length and width of pedestrian ramps and landings, and slopes, including cross slopes for all accessible areas. Drawing shall be signed and sealed by a surveyor licensed in the State of Kentucky . The Architect will use this survey to check compliance with the American with Disabilities Act (ADA) slope requirements.

	3.11 SCHEDULE
	A. Pavement at Parking Areas:  Single course; binder course of 1-1/2 inch compacted thickness, fog seal coat.


	©2024 Gresham Smith. All rights reserved. Use subject to any written agreement with Gresham Smith.
	END OF SECTION  32 1216

	32 1723-RIB-Pavement Markings-10-04-2024 (1)
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Painted pavement markings.

	1.2 RELATED REQUIREMENTS
	A. Section 32 1216 - Asphalt Paving.

	1.3 PRICE AND PAYMENT PROCEDURES
	A. Allowances:
	B. Unit Prices:
	C. Alternates:

	1.4 REFERENCE STANDARDS
	A. AASHTO M 237 - Standard Specification for Epoxy Resin Adhesives for Bonding Traffic Markers to Hardened Portland Cement and Asphalt Concrete; 2005 (Reapproved 2019).
	B. AASHTO M 247 - Standard Specification for Glass Beads Used in Pavement Markings; 2013 (Reapproved 2018).
	C. AASHTO M 249 - Standard Specification for White and Yellow Reflective Thermoplastic Striping Material (Solid Form); 2012 (Reapproved 2020).
	D. AASHTO MP 24 - Standard Specification for Waterborne White and Yellow Traffic Paints; 2015 (Reapproved 2020).
	E. ASTM D4505 - Standard Specification for Preformed Retroreflective Pavement Marking Tape for Extended Service Life; 2012 (Reapproved 2017).
	F. ASTM E303 - Standard Test Method for Measuring Surface Frictional Properties Using the British Pendulum Tester; 2022.
	G. FHWA MUTCD - Manual on Uniform Traffic Control Devices; 2023.

	1.5 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:  Coordinate the work of this section with adjoining work.
	B. Preinstallation Meeting:  Conduct a preinstallation meeting one week prior to the start of the work of this section; require attendance by affected installers.

	1.6 SUBMITTALS
	A. See Division 1 specifications - Submittal Procedures, for submittal procedures.
	B. Shop Drawings:  Indicate survey control points and pavement markings.
	C. Shop Drawings:  Indicate traffic management plan with barricades, cones, and temporary markings.
	D. Product Data:  Manufacturer's data sheets on each product to be used.
	E. Certificates:  Submit for each batch stating compliance with specified requirements.
	F. Manufacturer's Instructions:
	G. Manufacturer's qualification statement.
	H. Installer's qualification statement.
	I. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

	1.7 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this section, with not less than three years of documented experience.
	B. Installer Qualifications:  Company specializing in performing work of the type specified and with at least three years of documented experience and approved by manufacturer.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver paint in containers of at least 5 gallons accompanied by batch certificate.
	B. Store products in manufacturer's unopened packaging until ready for installation.
	C. Store and dispose of solvent-based materials, and materials used with solvent-based materials, in accordance with requirements of local authorities having jurisdiction.

	1.9 FIELD CONDITIONS
	A. Do not install products under environmental conditions outside manufacturer's absolute limits.
	B. Do not apply paint if temperature of surface to be painted or the atmosphere is less than 50 degrees F or more than 95 degrees F.

	1.10 SEQUENCING
	A. Allow new pavement surfaces to cure for a period of not less than 14 days before application of markings.


	PART 2  PRODUCTS
	2.1 MANUFACTURERS
	A. Painted Pavement Markings:

	2.2 Painted Pavement Markings
	A. Comply with State of Kentucky Highway Department standards.
	B. Painted Pavement Markings:  As indicated on drawings.


	PART 3  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Verify that pavement is dry and ready for installation.
	B. Notify Engineer of unsatisfactory conditions before proceeding.

	3.2 PREPARATION
	A. Establish survey control points for locating and dimensioning of markings.
	B. Place barricades, warning signs, and flags as necessary to alert approaching traffic.  See Maintenance of Traffic Plan Sheet C-301
	C. Clean surfaces prior to installation.
	D. Apply paint stencils by type and color at necessary intervals.

	3.3 INSTALLATION
	A. General:
	B. Painted Pavement Markings:

	3.4 TOLERANCES
	A. Maximum Variation From True Position:  3 inches (76 mm).
	B. Maximum Offset From True Alignment:  3 inches (76 mm).

	3.5 FIELD QUALITY CONTROL
	A. See Division 1 Specifications
	B. Perform field inspection for deviations from true alignment or material irregularities.
	C. If inspections indicate work does not meet specified requirements, rework and reinspect at no cost to Owner.
	D. Allow the pavement marking to set at least the minimum time recommended by manufacturer.

	3.6 CLOSEOUT ACTIVITIES
	A. See Division 1 specifications

	3.7 PROTECTION
	A. Prevent approaching traffic from crossing newly applied pavement markings.
	B. Replace damaged or removed markings at no additional cost to Owner.
	C. Preserve survey control points until pavement marking acceptance.


	©2024 gresham smith.  All rights reserved.  Use subject to any written agreement with gresham smith.
	END OF SECTION  32 1723

	32 9119-RIB-Landscape Grading-10-04-2024 (1)
	PART 1  GENERAL
	1.1 Section Includes
	A. Topsoil placement.
	B. Finish grading.

	1.2 Related Requirements
	A. Section 31 2200 - Grading.
	B. Section 31 2316 - Excavation.
	C. Section 31 2323 - Fill.
	D. Section 32 9219 - Seeding.

	1.3 Price and Payment Procedures
	A. Unit Prices:

	1.4 Reference Standards
	A. 29 CFR 1910.266 - Logging Operations; Current Edition.
	B. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System); 2017, with Editorial Revision (2020).
	C. ASTM D4355/D4355M - Standard Test Method for Deterioration of Geotextiles by Exposure to Light, Moisture, and Heat in a Xenon Arc-Type Apparatus; 2021.
	D. ASTM D5268 - Standard Specification for Topsoil Used for Landscaping and Construction Purposes; 2023.
	E. ASTM D5397 - Standard Test Method for Evaluation of Stress Crack Resistance of Polyolefin Geomembranes Using Notched Constant Tensile Load Test; 2020.
	F. ASTM D6637/D6637M - Standard Test Method for Determining Tensile Properties of Geogrids by the Single or Multi-Rib Tensile Method; 2015.

	1.5 Submittals
	A. Project Record Documents:  Accurately record actual locations of utilities remaining by horizontal dimensions, elevations or inverts, and slope gradients.
	B. Field Quality Control Submittals:  Topsoil depth measurements.

	1.6 Quality Assurance
	A. Perform work in accordance with State of Kentucky Highway Department standards.

	1.7 Field Conditions
	A. Place topsoil during dry weather.
	B. Ambient Conditions:  Terminate work during hazardous environmental conditions in accordance with 29 CFR 1910.266.


	PART 3  EXECUTION
	2.1 Examination
	A. Verify grading and intended elevations are as indicated on drawings.
	B. Verify absence of standing or ponding water.

	2.2 Preparation
	A. Protect site features to remain, including bench marks, survey control points, existing structures, fences, sidewalks, paving, and curbs.
	B. Protect trees, plants, lawns, rock outcroppings, and other features to remain.
	C. Remove debris, roots, branches, stones, in excess of 1/2 inch in size.
	D. Scarify surface to depth of 3 inches.
	E. Grade substrate, see Section 31 2200.

	2.3 Topsoil Placement
	A. Uniformly distribute and spread topsoil.
	B. Place topsoil in areas where seeding as indicated on drawings.
	C. Place topsoil to the following compacted thicknesses:

	2.4 Finish Grading
	A. Maintain profiles and contour of subgrade.
	B. Remove roots, weeds, rocks, and foreign material while spreading.
	C. Maintain uniform topsoil thickness.
	D. Lightly compact placed topsoil.
	E. Apply seed, see Section 32 9219.

	2.5 Tolerances
	A. Topsoil Thickness:  1/2 inch plus/minus.

	2.6 Cleaning
	A. See Section 01 7000 - Execution and Closeout Requirements for additional requirements.
	B. Remove unused topsoil. Grade stockpile area to prevent standing water.

	2.7 Protection
	A. Protect from stormwater runoff and subsequent construction operations.
	B. Do not permit traffic until established.


	END OF SECTION  32 9119

	32 9219-RIB-Seeding-10-04-2024 (1)
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Preparation of subsoil.
	B. Placing topsoil.
	C. Hydroseeding, mulching and fertilizer.
	D. Soil pH neutralizer.
	E. Maintenance.

	1.2 RELATED REQUIREMENTS
	A. Section 31 2200 - Grading:  Preparation of subsoil topsoil in preparation for the work of this section.

	1.3 PRICE AND PAYMENT PROCEDURES
	A. See Division 1 for additional unit price requirements.

	1.4 DEFINITIONS
	A. Weeds:  Include Dandelion, Jimsonweed, Quackgrass, Horsetail, Morning Glory, Rush Grass, Mustard, Lambsquarter, Chickweed, Cress, Crabgrass, Canadian Thistle, Nutgrass, Poison Oak, Blackberry, Tansy Ragwort, Bermuda Grass, Johnson Grass, Poison Ivy, Nut Sedge, Nimble Will, Bindweed, Bent Grass, Wild Garlic, Perennial Sorrel, and Brome Grass.

	1.5 SUBMITTALS
	A. See Division 1 for submittal procedures.
	B. Certificate: Certify seed mixture
	C. Maintenance Contract.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver grass seed mixture in sealed containers.  Seed in damaged packaging is not acceptable.  Deliver seed mixture in containers showing percentage of seed mix, year of production, net weight, date of packaging, and location of packaging.
	B. Deliver fertilizer in waterproof bags showing weight, chemical analysis, and name of manufacturer.


	PART 2  PRODUCTS
	2.1 REGULATORY REQUIREMENTS
	A. Comply with regulatory agencies for fertilizer and herbicide composition.

	2.2 SEED MIXTURE
	A. Seed Mixture:

	2.3 SOIL MATERIALS
	A. Topsoil:  Fertile, agricultural soil, typical for locality, capable of sustaining vigorous plant growth, taken from drained site; free of subsoil, clay or impurities, plants, weeds and roots; pH value of minimum 5.4 and maximum 7.0.

	2.4 ACCESSORIES
	A. Mulching Material:  Thermally refined wood fiber, nontoxic, free of growth or germination inhibiting ingredients, dust form.
	B. Fertilizer:  Recommended for grass, slow release nitrogen, biological materials, and biostimulant materials; of proportion necessary to eliminate deficiencies of topsoil.
	C. Biostimulant:  Recommended to accelerate vegetation establishment.
	D. Water:  Clean, fresh and free of substances or matter that could inhibit vigorous growth of grass.
	E. Erosion Fabric:  Jute matting, open weave.
	F. Stakes:  Softwood lumber, chisel pointed.
	G. String:  Inorganic fiber.
	H. Edging:  Galvanized steel.

	2.5 TESTS
	A. Analyze to ascertain percentage of nitrogen, phosphorus, potash, soluble salt content, organic matter content, and pH value.
	B. Submit minimum 10 oz sample of topsoil proposed.  Forward sample to approved testing laboratory in sealed containers to prevent contamination.
	C. Testing is not required if recent tests are available for imported topsoil.  Submit these test results to the testing laboratory for approval.  Indicate, by test results, information necessary to determine suitability.


	PART 3  EXECUTION
	3.1 EXAMINATION
	A. Verify that prepared soil base is ready to receive the work of this Section.

	3.2 PREPARATION
	A. Prepare subgrade in accordance with Section 31 2200.
	B. Place topsoil in accordance with Section 32 9119.
	C. Install edging at periphery of seeded areas in straight lines to consistent depth.

	3.3 FERTILIZING
	A. Apply fertilizer in accordance with manufacturer's instructions.
	B. Apply after smooth raking of topsoil and prior to roller compaction.
	C. Do not apply fertilizer at same time or with same machine as will be used to apply seed.
	D. Mix thoroughly into upper 2 inches of topsoil.
	E. Lightly water to aid the dissipation of fertilizer.

	3.4 Soil Neutralizer
	A. Apply in accordance with manufacturer's instructions.
	B. Apply after smooth raking of topsoil and prior to roller compaction.
	C. Do not apply soil neutralizer at same time or with same machine used to apply seed.
	D. Mix thoroughly into upper 2 inches of topsoil.
	E. Lightly water to aid dissipation.

	3.5 SEEDING
	A. Apply seed at a rate of 5 lbs per 1,000 sq. ft. evenly in two intersecting directions.  Rake in lightly.
	B. Do not seed areas in excess of that which can be mulched on same day.
	C. Planting Season:  April-October
	D. Do not sow immediately following rain, when ground is too dry, or during windy periods.
	E. Roll seeded area with roller not exceeding 112 lbs.
	F. Immediately following seeding and compacting, apply mulch to a thickness of 1/8 inches.  Maintain clear of shrubs and trees.
	G. Apply water with a fine spray immediately after each area has been mulched.  Saturate to 4 inches of soil.
	H. Following germination, immediately re-seed areas without germinated seeds that are larger than 4 by 4 inches.

	3.6 HYDROSEEDING
	A. Apply seeded slurry with a hydraulic seeder at a rate of 7 lbs per 1000 sq ft evenly in two intersecting directions.
	B. Do not hydroseed area in excess of that which can be mulched on same day.
	C. Immediately following seeding, apply mulch to a thickness of 1/8 inches.  Maintain clear of shrubs and trees.
	D. Apply water with a fine spray immediately after each area has been mulched.  Saturate to 4 inches of soil.
	E. Following germination, immediately re-seed areas without germinated seeds that are larger than 4 by 4 inches.

	3.7 PROTECTION
	A. Identify seeded areas with stakes and string around area periphery.  Set string height to 12 inches Space stakes at 48 inches
	B. Secure outside edges and overlaps at 36 inch intervals with stakes.
	C. At sides of ditches, lay fabric laps in direction of water flow.  Lap ends and edges minimum 6 inches.

	3.8 MAINTENANCE
	A. Provide maintenance at no extra cost to Owner; Owner will pay for water.
	B. See Section 01 7000 - Execution Requirements, for additional requirements relating to maintenance service.
	C. Provide maintenance of seeded areas for three months from Date of Substantial Completion.
	D. Maintain seeded areas immediately after placement until grass is well established and exhibits a vigorous growing condition.
	E. Mow grass at regular intervals to maintain at a maximum height of 2-1/2 inches.  Do not cut more than 1/3 of grass blade at any one mowing.
	F. Neatly trim edges and hand clip where necessary.
	G. Immediately remove clippings after mowing and trimming.
	H. Water to prevent grass and soil from drying out.
	I. Roll surface to remove minor depressions or irregularities.
	J. Control growth of weeds.  Apply herbicides in accordance with manufacturer's instructions.  Remedy damage resulting from improper use of herbicides.
	K. Immediately reseed areas that show bare spots.
	L. Protect seeded areas with warning signs during maintenance period.


	©2024 Gresham Smith. All rights reserved. Use subject to any written agreement with Gresham Smith.
	END OF SECTION  32 9219

	33 0531.11-WE-PVC Sanitary Sewers (Gravity)-10-04-2024 (2)
	PART 1  - GENERAL
	1.1 SUMMARY
	A. This Section includes the requirements for PVC sanitary sewer (gravity) piping.

	1.2 DEFINITIONS / STANDARDS
	A. The following are industry abbreviations for plastic materials:

	1.3 SUBMITTALS
	A. Product Data:

	1.4 PRODUCT DATA
	A. Product data sheet
	B. Manufacturer
	C. Nominal pipe diameter
	D. Standard dimension ratio (SDR)
	E. Cell classification
	F. Laying lengths
	G. Certificates:

	1.5 QUALITY ASSURANCE
	A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of piping and specialties and are based on the specific system indicated.
	B. Comply with regulatory requirements of local, state and federal agencies having jurisdiction.
	C. Piping material must bear label, stamp, or other markings of specified testing agency.
	D. Comply with ASTM specifications for materials.
	E. The pipe manufacturer must furnish the Engineer a notarized certificate stating the pipe furnished has been manufactured and tested in accordance with the applicable standards.
	F. Polyvinyl chloride (PVC) pipe must have proper markings which include manufacturer’s name or trademark, nominal pipe size and size base, PVC cell classification or material code, dimension ratio or standard dimension ratio, and AWWA or ASTM designation.
	G. Gaskets must be suitable for the service conditions and loads indicated. Conflicts with products listed must be brought to the Owner or Owner’s Representative's attention before proceeding with ordering materials.
	H. Joint lubricant must be suitable for service conditions and pipe material and as recommended by the pipe manufacturer.

	1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Delivery:  Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	B. Storage:

	1.7 GENERAL REQUIREMENTS
	A. Pipe material for gravity sewer lines must be PVC
	B. Shop drawings and manufacturer certification are required for all products specified in this section.
	C. Refer to other sections for items affecting gravity sewers.  Coordinate this work with that specified by other sections for timely execution.
	D. Each type of gravity PVC pipe and fittings supplied under this section must be provided by the same manufacturer.


	PART 2 - PRODUCTS
	2.1 POLYVINYL CHLORIDE (PVC) PIPE
	A. PVC plastic pipe must conform to the latest edition of ASTM Specification – D3034 for 4" through 15" diameter pipe, ASTM Specification F679
	B. Joints must be integral bell and spigot type joints conforming to ASTM D-3139.  Elastomeric gasket must conform to the requirements of ASTM F-477.  Gaskets must be part of a complete pipe section and purchased as such.  Lubricant must be as recommended by the pipe or fitting manufacturer and must not adversely affect the potable qualities of the water to be transported.
	C. Performance / Design Criteria
	D. PVC pipe must have the following minimum pipe stiffness ratings unless specified otherwise:
	E. Manufacturer:

	2.2 POLYVINYL CHLORIDE PLASTIC (PVC) FITTINGS
	A. Unless otherwise noted on the Drawings, all fittings must be molded PVC, constructed of the same plastic material, and have the same minimum pressure rating as the pipe being connected.

	2.3 UTILITY WARNING TAPE
	A. Detectable underground utility warning tape, which can be located from the surface by a pipe detector, must have of a minimum thickness of 0.35 mils solid aluminum foil encased in a protective inert plastic jacket that is impervious to all known alkalis, acid, chemical reagents and solvents found in the soil.  The tape must have a minimum overall thickness of 5.0 mils and a minimum width of 3 inches (non-metallic piping​​​​​​​​​​​​​​​ with a minimum unit weight of 2-1/2 pounds/1 inch x 1,000 foot.  The tape must be color coded green in accordance with APWA National Color Code and permanently imprinted “Caution Buried Sewer Line Below”.
	B. Non-detectable underground utility warning tape must be installed directly above all utility lines.  The tape must be polyethylene and have a minimum thickness of 4 mils and a minimum width of 3 inches.  The tape must be color coded green in accordance with APWA National Color Code and permanently imprinted “Caution Buried Sewer Line Below”.
	C. Manufacturer / Model:


	PART 3 - EXECUTION
	3.1 EARTHWORK
	A. Refer to Division 31 Section “Earthwork” for excavating, trenching, and backfilling.
	B. While all construction work is outside of the Air Operations Area (AOA) and secure areas of the airport, the use of backhoes, cranes, and other equipment with a significant vertical extent has the potential to impact the CVG air space and use of such equipment therefore requires a federal "7460" approval as well as an "Application for Permit to Construct or Alter a Structure" permit from the Kentucky Airport Zoning Commission.  No construction activities shall begin until these approvals and permits have been obtained.  Coordinate the Engineer to verify these approvals and permits have been obtained prior to construction.

	3.2 EXCAVATION FOR GRAVITY SEWERS
	A. Unclassified excavation for pipelines consists of the excavation necessary for the construction of sewer lines and their appurtenances (including manholes, collars, concrete saddles, and pipe protection) called for by the drawings.  It must include clearing and grubbing where necessary, backfilling and tamping pipe trenches and around structures, and disposing of waste materials, all of which must conform to the applicable provisions set forth elsewhere in these specifications.
	B. The Contractor may, if he chooses, use a motor-powered trenching machine.  If he does, however, he must be fully responsible for the preservation or repair of existing utility service connections.
	C. Unless the construction of lines by tunneling or boring is called for by the drawings or specifically authorized by the Owner or Owner’s Representative, make excavation for pipelines in open cut and true to the lines and grades shown on the drawings or established by the Owner or Owner’s Representative on the ground.  Cut the banks of trenches between vertical parallel planes equidistant from the pipe centerline.  The horizontal distance between the vertical planes (or, if sheeting is used, between the inside faces of that sheeting) must vary with the size of the pipe to be installed, but must not be more than the distance determined by the following formula:  4/3d + 15 inches, where “d” represents the internal diameter of the pipe in inches.  When approved in writing by the Owner, the banks of trenches from the ground surface down to a depth not closer than 1 foot above the top of the pipe may be excavated to non-vertical and nonparallel planes, provided the excavation below that depth is made with vertical and parallel sides equidistant from the pipe centerline in accordance with the formula given above.  Any cut made in excess of the formula 4/3d + 15 inches will be at the expense of the Contractor and may be cause for the Owner to require stronger pipe and/or a higher class of bedding be used at no additional cost to the Owner.
	D. For all pipes provide a minimum 6 inches of ASTM No. 7 graded stone for bedding as shown on the drawings
	E. Do not excavate pipe trenches more than 400 foot ahead of the pipe laying, and not more than four hundred (400) feet of open ditch must be left behind the pipe laying, and perform all work so as to cause the least possible inconvenience to the public.  Construct temporary bridges or crossings when and where the Owner or Owner’s Representative deems necessary to maintain vehicular or pedestrian traffic.
	F. In all cases where materials are deposited along open trenches, place them so that in the event of rain no damage will result to the work and/or to adjacent property.
	G. Refer to the Section regarding excavation for sheeting, shoring and bracing requirements.

	3.3 PIPE LAYING
	A. Two weeks prior to the commencement of trench excavation, the Contractor must prepare and submit to the Owner or Owner’s Representative for review one (1) electronic copy of detailed Cut Sheets showing the beginning and ending manholes; the distance between manholes; the grade, size and type of line; the depth of cut; etc.  All expense for the preparation of Cut Sheets on minimum 50 foot centers including abrupt grade changes such as ditches must be borne by the Contractor and be included in the unit price bid per foot of pipe.
	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 may be required.
	C. When lasers are used for layout, set reference points for both line and grade at each manhole.
	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 trench than the available pumping facilities are able to dewater.
	E. Correct trench bottoms found to be unsuitable for foundations after pipe laying operations have started, bringing them to exact line and grade with crushed stone as necessary.
	F. Carefully inspect each piece of pipe and special fitting before it is placed, and lay no defective pipe in the trench.  Pipe laying must 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. Bell holes must be large enough to allow ample room for the pipe joints to be properly made.  Cut out bell holes no more than two joints ahead of pipe laying.  Carefully grade bottom of the trench between bell holes so each pipe barrel rests on a solid foundation for its entire length.  Lay each pipe joint so as to form a close concentric joint with adjoining pipe and to avoid sudden offsets or inequalities in the flow line.
	H. Before constructing or placing any joints, demonstrate to the Engineer, by completing at least one sample joint, the methods to be used conform to the specifications and will provide a watertight joint and the workmen involved in this phase of work are thoroughly familiar and experienced with the type of joint proposed.
	I. No other type of joint may be used unless authorized in writing by the Owner.
	J. If the work consists of constructing a new sewer to replace an existing one, connect existing service lines to the new line.
	K. Jointing:
	L. 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 all earth, trash, rags, and other foreign matter from its interior.
	M. After the joints have been completed, they must be inspected, tested, and accepted by the Engineer before being covered.  The pipe must meet the test requirements for water-tightness; immediately repair any leak or defect discovered at any time after completion of the work.  Any pipe that has been disturbed after joints were formed must be taken up, the joints cleaned and remade, and the pipe re-laid at the Contractor's expense. Carefully protect all pipes in place from damage until backfilling operations are completed.
	N. Do not begin backfilling trenches until the pipe in place has been inspected and approved by the Owner or Owner’s Representative.
	O. Line Separation:
	P. Make connections to all existing sewer lines as shown on the drawings or as directed by the Engineer.  Make connections either by removing a section of the sewer from the existing line and inserting a wye or tee branch of the proper size or by constructing a manhole, junction box, regulator chamber, or other structure as shown on the drawings.
	Q. Make connections to existing manholes by core drilling a hole in the wall of the existing structure, installing a Kor�N�Seal connector or approved equal, and inserting a length of sewer pipe into the hole.  Shape or reshape the bottom of the manholes as necessary to fit the invert of the sewer pipe.
	R. Provide concrete protection or concrete cap as shown on the drawings for sewers with less than 2.5 feet of cover in non-traffic areas and 4 feet of cover in traffic areas.  If such protection is not shown on the drawings, place it in accordance with the typical section shown.
	S. Protect from all existing sewers, water lines, gas lines, sidewalks, curbs, gutters, pavements, electrical lines, and other utilities or structures in the vicinity of the work from damage.  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 or as required by the appropriate utility.  Any such work is considered incidental to construction and additional payment will not be made.

	3.4 BACKFILLING
	A. Begin backfilling after pipe construction is complete, inspected, and approved by the Engineer.
	B. From one foot above the pipe upward, the backfill material may contain broken stones that make up approximately 3/4 of the backfill's total volume.  However, if this type of backfill is used, there must be enough spalls and earth materials to fill all voids completely.  The maximum dimension of individual stones in such backfill must not exceed six inches, and the backfill material must be placed and spread in even layers not more than 12 inches deep.  At locations beneath or closely adjacent to pavement or at locations of improvements subject to damage by displacement, the backfill must be entirely ASTM​ No. 7.  Tamp and thoroughly compact the backfill in layers that, before compaction, are six inches deep.  Contractor must demonstrate the backfill material is compacted to 95 percent of optimum density as defined by ASTM D698 (Standard Proctor).  In other areas, the backfill for the upper portion of the trenches may be placed without tamping but must be compacted to a density equivalent to the adjacent earth material as determined by laboratory tests.  Use special care to prevent the operation of backfilling equipment from causing any damage to the pipe.
	C. For all underground piping installations, install continuous underground detectable warning tape during backfilling of trench.
	D. If earth material for backfill is, in the opinion of the Engineer, too dry to allow thorough compaction, add enough water so that the backfill can be properly compacted.  Do not place earth material that the Owner or Owner’s Representative considers too wet or otherwise unsuitable.
	E. Wherever excavation has been made within easements across private property, the top one foot of backfill material must consist of fine loose earth free from large clods, vegetable matter, debris, stone, and/or other objectionable materials.  Topsoil must be in accordance with the requirements of this Specification.
	F. Wherever trenches have been cut across or along existing pavement, temporarily pave the backfill of such trenches by placing Class A, Grade D, crushed stone as the top 12 inches of the backfill.  Maintain this temporary pavement either until the permanent pavement is restored or until the project is accepted by the Owner.
	G. Conduct backfilling around manholes, inlets, outfalls, and/or structures in the same manner as specified above for pipelines except that even greater care is necessary to prevent damage to the utility structure.
	H. Do not use power operated tampers to tamp that portion of the backfill around the pipe within one foot above the pipe.
	I. Perform backfilling so as not to disturb or injure any pipe and/or structure against which the backfill is being placed.  If any pipe or structure is damaged and/or displaced during backfilling, open up the backfill and make whatever repairs are necessary.
	J. Backfilling and clean-up operations must closely follow pipe laying; failure to comply with this provision will result in the Engineer requiring that the Contractor's other activities be suspended until backfilling and clean�up operations catch up with pipe laying.

	3.5 TESTING OF GRAVITY SEWERS
	A. Visual Tests:
	B. Air Testing for Sewers:
	C. Low Pressure Joint Air Test for Sewers:
	D. 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 must be placed in the line at each manhole and secured.
	E. 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 must hold against this pressure without bracing and without any movement of the plugs out of the pipe. No persons are 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.
	F. When plugs are being placed, the pipe adjacent to the manhole must 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.
	G. Low-pressure air must be slowly introduced into the sealed line until the internal air pressure reaches 4.0 psig. After a constant pressure of 4.0 psig s reached, the air supply must 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.
	H. When temperatures have been equalized and the pressure stabilized at 4.0 psig, the air hose from the control panel to the air supply must be shut off or disconnected. The continuous monitoring pressure gauge must then be observed while the pressure is decreased to no less than 3.5 psig. At a reading of 3.5 psig, commence timing with a stopwatch.
	I. If the time shown for the designated pipe size and length (see Air Test Time Tables, below) elapses before the air pressure drops 0.5 psig, the section undergoing test has 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 the air test time table has elapsed, the air loss rate will be considered excessive and the section of pipe has failed the test.
	J. If the section fails to meet these requirements, the Contractor must determine at their own expense the source, or sources, of leakage, and repair or replace all defective materials or workmanship to the satisfaction of the Engineer. The extent and type of repair which may be allowed, as well as results, will be subject to the approval of the Engineer. The completed pipe installation must then be retested and required to meet the requirements of this test.

	3.6 Alternative Testing Method for Sewers larger than 15 inches in Diameter:
	A. The Contractor is responsible for providing all labor, equipment, and materials for testing.
	B. Where the natural groundwater is 24 inches or more above the top of a section of pipe, the Contractor must 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 pipe 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.
	C. The total seepage and infiltration of groundwater as determined by the test must not 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, to reduce groundwater infiltration to within the specified limits.
	D. In making infiltration tests, furnish the required equipment and labor and do the necessary pumping under the direction of the Engineer. Tests may be repeated until each sewer individually meets the Specifications for infiltration amounts as set above.
	E. Where the groundwater is not 24 inches or more above the top of the pipe section being tested, the Contractor must 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 all air is forced out through the vent tube. Measure the drop in the water level in the manhole due to exfiltration over a specific time and calculate the water loss due to exfiltration. The total exfiltration must not exceed that specified above for infiltration.

	3.7 Air Test Time Tables:
	A. The following tables indicate the time which 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 will considered excessive and the section of pipe has failed testing.
	MINIMUM SPECIFIED TIME REQUIRED FOR A 0.5 PSIG PRESSURE DROP FOR SIZE AND LENGTH OF PIPE INDICATED FOR Q=0.0015 FT.3 /MIN.

	3.8 Air Test Data Sheet
	A. Record air test results on the following worksheet:
	AIR TEST DATA SHEET
	B. Repairs:  Regardless of the outcome of any tests, repair any noticeable leak.
	C. No additional payment will be made for testing gravity sewers and must be merged into the cost of pipe.
	D. Submit written testing records to the Engineer documenting the results of the tests for each section of sewer between manholes.  The record must show, at a minimum, sewer size, manhole numbers, sewer length, duration of test, and pressure loss.

	3.9 VISUAL INSPECTION OF MISCELLANEOUS MATERIALS
	A. All material used on this project will be visually inspected by the Engineer at the site for conformance to the required specifications.  If reasonable doubt exists the materials do not meet the specifications, the Engineer may require certified mill tests, samples, and/or tests by an independent laboratory or other suitable form of verification the materials meet the required specifications.

	3.10 DEFLECTION TESTING FOR PVC
	A. The Contractor is responsible for providing all labor, equipment, and materials for deflection testing. No additional payment will be made for mandrel testing and must be included in the cost of pipe.
	B. Test deflection of the buried pipe by manually pulling a one piece nine arm go/no-go mandrel (sized in accordance with ASTM D3034) through the pipe. Within 24 hours after compaction of backfill, test the line using a 5 percent deflection mandrel. If the line is determined satisfactory, retest it using a 7.5 percent deflection mandrel no less than 30 days following the completion of compaction.

	3.11 CLEANUP
	A. After completing each section of the sewer line, remove all debris, construction materials, and equipment from the project site, grade and smooth over the surface on both sides of the line, and leave the entire disturbed area in a clean, neat, and better condition than prior to construction.
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	33 0561-RIB-Concrete Manholes-10-04-2024 (1)
	PART 1  GENERAL
	1.1 Section Includes
	A. Precast concrete manholes.
	B. Grade adjustments.
	C. Frames and covers.

	1.2 Related Requirements
	A. Section 31 2316 - Excavation.
	B. Section 31 2323 - Fill.
	C. Section 33 3113 - Site Sanitary Sewerage Gravity Piping.

	1.3 Reference Standards
	A. AASHTO HB - Standard Specifications for Highway Bridges; 2005, with Errata.
	B. ASTM A48/A48M - Standard Specification for Gray Iron Castings; 2022.
	C. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products; 2017.
	D. ASTM C55 - Standard Specification for Concrete Building Brick; 2023.
	E. ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete; 2010a (Reapproved 2016).
	F. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2019a, with Editorial Revision.
	G. ASTM C478/C478M - Standard Specification for Circular Precast Reinforced Concrete Manhole Sections; 2020.
	H. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete; 2019, with Editorial Revision (2022).
	I. ASTM C923/C923M - Standard Specification for Resilient Connectors Between Reinforced Concrete Manhole Structures, Pipes, and Laterals; 2020.
	J. ASTM C990 - Standard Specification for Joints for Concrete Pipe, Manholes, and Precast Box Sections Using Preformed Flexible Joint Sealants; 2009 (Reapproved 2019).
	K. ASTM C1634 - Standard Specification for Concrete Facing Brick and Other Concrete Masonry Facing Units; 2023a.
	L. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2022, with Errata (2024).

	1.4 Administrative Requirements
	A. Coordination:  Installation of concrete manholes with piping and other structures.
	B. Preinstallation Meeting:  Conduct a preinstallation meeting one week prior to the start of the work of this section; require attendance by affected installers.
	C. Sequencing:  Ensure that utility connections are achieved in an orderly and expeditious manner.

	1.5 Submittals
	A. See Division 1 Submittal Procedures, for submittal procedures.
	B. Product Data:  Provide manhole covers, component construction, features, configuration, and dimensions.
	C. Shop Drawings:  Indicate manhole locations, elevations, piping sizes and elevations of penetrations.

	1.6 Quality Assurance
	A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this section with minimum three years documented experience.

	1.7 Field Conditions
	A. Cold and Hot Weather Requirements:  Comply with requirements of TMS 402/602 or applicable building code, whichever is more stringent.
	B. Maintain materials and surrounding air temperature to minimum 50 degrees F prior to, during, and 48 hours after completion of masonry work.


	PART 2  PRODUCTS
	2.1 Concrete Manholes
	A. Weight Rating: H-20 according to AASHTO HB.
	B. Precast Concrete Manholes:  Comply with ASTM C478/C478M, reinforced.
	C. Grade Adjustments:
	D. Frame and Cover:  Cast iron construction, ASTM A48/A48M Class 30B, machined flat bearing surface; hinged; sealing gasket.

	2.2 Accessories
	A. Steps:  Formed galvanized steel rungs; 3/4 inch diameter. Formed integral with manhole sections.


	PART 3  EXECUTION
	3.1 Examination
	A. Verify items provided by other sections of work are properly sized and located.
	B. Verify that built-in items are in proper location, and ready for roughing into Work.
	C. Verify excavation for manholes is correct.

	3.2 Preparation
	A. Coordinate placement of inlet and outlet pipe or duct sleeves required by other sections.
	B. While all construction work is outside of the Air Operations Area (AOA) and secure areas of the airport, the use of backhoes, cranes, and other equipment with a significant vertical extent has the potential to impact the CVG air space and use of such equipment therefore requires a federal "7460" approval as well as an "Application for Permit to Construct or Alter a Structure" permit from the Kentucky Airport Zoning Commission.  No construction activities shall begin until these approvals and permits have been obtained.  Coordinate the Engineer to verify these approvals and permits have been obtained prior to construction.

	3.3 Excavation and Fill
	A. Hand trim excavation for accurate placement to indicated elevations.
	B. Backfill with cover fill, tamp in place and compact, then complete backfilling.
	C. Cover weep holes with 3/4 inch (19 mm) crushed stone.
	D. See Section 31 2316 for additional excavation requirements.
	E. See Section 31 2323 for additional fill requirements.

	3.4 Installation
	A. Establish elevations and pipe inverts for inlets and outlets as indicated in drawings.
	B. Precast Concrete Manholes:
	C. Grade Adjustments:
	D. Frames and Covers:

	3.5 Field Quality Control
	A. See Section 01 4000 - Quality Requirements for additional requirements.
	B. Perform field inspection for pipe invert elevations.
	C. If inspections indicate work does not meet specified requirements, adjust work and reinspect at no cost to Owner.
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