32 05 19.19
GEOGRIDS FOR EXTERIOR IMPROVEMENTS
v. 9.19
*********************************************************************************************
NTS:  This Section includes information on geogrids for surface protection and to provide structural support to unimproved surfaces. Products covered are plastic matrix structures that are commonly square units or cells with void space to allow infiltration and vegetation growth. There are various application types for these surfaces, including temporary driving surfaces for erosion control or permanent driving surface installation, pipe outfall protection, lake shoreline protection etc. This section covers general installation requirements pavement and erosion control, edit as required based on project application.  

These products can also be used as Channel Protection Systems or Erosion and Sedimentation Control and should be coordinated with 31 32 20 Channel Protection Systems and 01 57 13 Erosion and Sedimentation Control respectively. Depending on project specific needs, careful coordination between the other Sections of the project manual is necessary.   
*********************************************************************************************
GENERAL
DESCRIPTION
This section includes providing all material, labor, tools and equipment for installation of geogrids as shown in the Contract Documents and as specified in this Section.
*********************************************************************************************
NTS:  Include at (--1--) type of system that should be used for surface protection.  
*********************************************************************************************
The (--1--) System shall be used for surface protection.
*********************************************************************************************
NTS: List below only sections covering products, construction and equipment that a user might expect to find in this section, but are specified elsewhere. Do not list administrative and procedural Division 01 sections. Insert at (--1--) the number and name of any referenced sections.
*********************************************************************************************
Related Sections:
Section 03 00 05, Concrete.
Section 31 00 05, Trenching and Earthwork.
Section 31 05 19, Geosynthetics for Earthwork.
Section (--1--).
*********************************************************************************************
NTS:  Section “1.2” is to be included if project is bid on unit price basis. Section to be deleted or revised if project is to be bid on lump sum basis.
*********************************************************************************************
*********************************************************************************************
NTS:  Adjust Section “1.2” below for additional work item numbers as needed. Delete unused work items.
*********************************************************************************************
MEASUREMENT AND PAYMENT
Surface Protection
Work Item Title and Number
32 05 19.19-A GeoRunner System 
32 05 19.19-B GeoGrid System 
32 05 19.19-C GeoTerra System
32 05 19.19-D Flexamat System
The quantity of surface protection systems installed shall be per the square foot of successfully installed protection systems.  
Payment shall constitute full compensation for laying and securing surface protection system according to the Contract Documents.
These Work items shall include all costs to furnish all labor, materials, tools, and equipment, both permanent and temporary, to install the surface protection system as shown and specified. The Work includes, but is not limited to, surface protection surface treatment placement, required anchoring and jointing systems, infill material, infill material installation, surface preparation, restoration/replacement of all disturbed items not included under other Work items, protection of existing utilities and structures, incidentals for performing all Work as specified unless otherwise outlined as a separate Work item. 
REFERENCES
*********************************************************************************************
NTS:  Retain applicable standards and add others as required. 
*********************************************************************************************
American Society of Testing and Materials (ASTM)
ASTM D 1505 – Standard Test Method for Density of Plastics by the Density-Gradient Technique.
ASTM D 1693 – Standard Test Method for Environmental Stress-Cracking of Ethylene Plastics.
ASTM D 5199 – Standard Test Method for Measuring Nominal Thickness of Geosynthetics.
QUALITY ASSURANCE 
The geogrid system material shall be provided from a single Manufacturer for the entire project.
The Manufacturer shall have a minimum of 10 years’ experience producing geogrid systems.
Pre-Installation Meeting:  Prior to installation of any materials, conduct a pre-installation meeting to discuss the scope of work and review installation requirements.  The pre-installation meeting shall be attended by all parties involved in the installation of the geogrid system.
Manufacturer's Field Representative Qualifications:
Manufacturer shall provide a qualified field representative on site at the start of construction to ensure the surface protection system is installed in accordance with the Contract Documents.
Manufacturer’s field representative shall have a minimum 5 years installation experience with the specified products in the specified application.
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS
Action Submittals. Submit the following:
Product Data
Geogrids for Exterior Improvements - Product Data
Submit surface protection system manufacturer's data, installation instructions, and dimensions.
Shop Drawings
Manufacturer's Shop Drawings- Section Layout
Submit Manufacturer’s shop drawings and section layout for surface protection system.
Samples
Geogrids for Exterior Improvements – Samples 
Submit Manufacturer’s product samples. 
Sustainable Design Submittals (NOT USED)
Informational Submittals. Submit the following:
Certificates 
Manufacturer’s Certification of Compliance with Standards
As requested, Submit Manufacturer’s certification of compliance to all applicable testing procedures and related specifications. Request for certification shall be submitted no later than the date of order placement.
Manufacturer’s Certification of Polyethylene Used to Make Cellular Confinement System
Manufacturer's certification of percentage of carbon black.
Resin manufacturer's certification of polyethylene density and environmental stress crack resistance (ESCR).
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions (NOT USED)
Source Quality Control (NOT USED)
Field Quality Control Submittals (NOT USED)
Qualifications Statements
Installer and Field Representative Qualifications
Certifying the installer is experienced in the installation of the specified products.
Qualifications of Manufacturer’s field representative certifying the field representative is experienced in the installation of the specified products. 
Manufacturer Reports (NOT USED)
Delegated Design Submittal (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. Submit the following:
Operation and Maintenance Data (NOT USED)
Record Documentation (NOT USED)
Training Material (NOT USED)
Warranty Documentation
Geogrids for Exterior Improvements – Warranty Documentation
Submit written warranty, signed by Contractor and installer, as specified.
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
DELIVERY, STORAGE, AND HANDLING
Material delivery, storage and handling must conform to requirements in Contract Documents. Refer to Section 01 65 00 Product Delivery Requirements and Section 01 66 00 Product Storage and Handling Requirements.
*********************************************************************************************
NTS:  Various products are listed below coordinate the products and locations with the Drawings. Delete products not required for project.  
*********************************************************************************************
PRODUCTS
*********************************************************************************************
NTS:  Article “2.1” below contains specifications for Geoweb cellular confinement systems, this product has many different applications, including slope armoring, channel storage area and driving surface. Careful editing of the materials and installation requirements is needed based on the project specific application. Include the material and installation information in other sections as required. The product is specified in Section 31 32 20- Channel Protection Systems, the installation requirements are different. If project required both applications, coordinate between each Section. 
*********************************************************************************************
CELLULAR CONFINEMENT SYSTEM
Cellular Confinement System General      
Cellular confinement system shall be polyethylene stabilized black and a perforated textured cell, and shall control shearing lateral and vertical movement of the surface. Carbon Black content shall be 1.5 to 2 percent by weight, through addition of a carrier with certified carbon black content.
Cellular confinement system shall conform to the Drawings and the following:
	Geoweb Property
	Test Method
	Unit
	Min Value

	Density
	ASTM D 1505
	lb/ft3
	58.4-60.2

	ESCR
	ASTM D 1693
	hours
	5000

	Strip Sheet Thickness
	ASTM D 5199
	mil
	50(-5%,+10%)

	Textured Sheet Thickness
	ASTM D 5199
	mil
	60  6


Cellular Confinement System Manufacturer: 
Geoweb by Presto Geosystems
Or equal
Base Materials
Polyethylene Stabilized with Carbon Black
Cell Properties
Individual cells shall be uniform in shape and size when expanded.
Individual cell dimensions (nominal) shall be dimensions ± 10%.
*********************************************************************************************
NTS:  Retain one version of Paragraph “3” below, based on project specific requirements. Cell properties dimensions vary based on intended application and infill material. Coordinate with manufacturer for appropriate cell sizing and application.
*********************************************************************************************
GW20V-Cell Dimensions
Length shall be 8.8 inches
Width shall be 10.2 inches.
Nominal area shall be 44.8 in2± 1%.
*********************************************************************************************
NTS:  Insert at (--1--) the appropriate cell depth for project. Product is manufactured in 3, 4, 6 and 8-inch depths. Coordinate with supplier for application and availability:
*********************************************************************************************
Nominal depth shall be (--1--)-inches. 
GW30V-Cell Dimensions
Length shall be 11.3 inches
Width shall be 12.6 inches.
Nominal area shall be 71.3 in2± 1%.
Strip Properties and Assembly
0. Perforated Textured Strip/Cell
Strip sheet thickness shall be 50 mil, minus 5 percent, plus 10 percent in accordance with ASTM D 5199.  Determine thickness flat, before surface disruption.
Polyethylene strips shall be textured surface with a multitude of rhomboidal (diamond shape) indentations.
Textured sheet thickness shall be 60 mil plus or minus 6 mil.
Indentation surface density shall be 140 to 200 per in2.
Perforated with horizontal rows of 0.4 inch diameter holes.
Perforations within each row shall be 0.75 inches on-center.
Horizontal rows shall be staggered and separated 0.50 inches relative to hole centers.
Edge of strip to nearest edge of perforation shall be a minimum of 0.3 inches.
Centerline of spot weld to nearest edge of perforation shall be a minimum of 0.7 inches.
A slot with a dimension of 3/8 inch x 1-3/8 inch is standard in the center of the non-perforated areas and at the center of each weld.
Integral components:
ATRA® Clip
The ATRA Clip is a molded, high-strength polyethylene device available in standard (0.5 inch).
ATRA clips can be installed as an end cap on standard (0.5 inch) steel reinforcing rods to form ATRA Anchors.
ATRA® Key
ATRA keys shall be constructed of polyethylene and provide a high strength connection.
ATRA keys shall be used to connect cellular confinement panels together at each interleaf and end to end connection.
*********************************************************************************************
NTS:  Select the desired stake anchorage and delete the others.  No stake anchorage may be necessary. Use the Glass Fiber Reinforced Polymer anchors where there is a corrosion potential.   
*********************************************************************************************
Stake anchorage:
ATRA® Anchors
ATRA Anchors shall consist of standard (0.5 inch) or metric (10–12 mm) steel reinforcing rod with an ATRA® Clip attached as an end cap.
ATRA anchors shall be assembled by inserting the ATRA Clip onto the reinforcing rod so that the end is flush with the top of the ATRA Clip.  Prior to attaching the ATRA Clip, the reinforcing rod shall be free from all burrs and beveled.
Stake length shall be as shown in the Drawings.
ATRA® Glass Fiber Reinforced Polymer (GFRP) Anchors
ATRA GFRP Anchors shall be pre-assembled units consisting of the ATRA Stake Clip inserted onto a GFRP stake.
The glass reinforcement content shall be 75% minimum by weight and shall be continuous longitudinal filament.
Polymer shall be vinyl ester, isophthalic polyester or other matrix material.
The outer surface shall be sand coated and deformed by a helical wrap of glass.
The minimum compressive strength shall be 95 kips in accordance with ASTM D 638.
The anchor shall be non-magnetic, non-conducting and corrosion resistant.
The anchor length and placement shall be as shown in the Drawings.
Tendon anchorage:
*********************************************************************************************
NTS:  Retain one Paragraph “a” below, select the desired tendon and corresponding break-strength and delete the others.  Coordinate with the manufacturer as required for appropriate break strength based on project specific conditions. Note that if a greater break strength that 2,90lbf needs to be obtained the manufacture can supply three different strength woven Kevlar, with break strengths ranging from 2,000 to 4, 00lbf, include product requirements below based on project specific needs. 
*********************************************************************************************
Tendon Type
Woven Polypropylene - TPP‑55
Material shall be bright yellow, high-tenacity, industrial-continuous-filament, polypropylene yarn woven into a braided strap.
Minimum break strength shall be 1250 lbf 
0. Woven Polyester - TP‑67
Material shall be bright, high-tenacity, industrial-continuous-filament, polyester yarn woven into a braided strap.
Elongation shall be 9 to 15 percent at break.
Minimum break strength shall be 1506 lbf for TP-67.
0. Woven Polyester -TP‑93
Material shall be bright, high-tenacity, industrial-continuous-filament, polyester yarn woven into a braided strap.
Elongation shall be 9 to 15 percent at break.
Minimum break strength shall be 2090 lbf for TP-93.
Tendon Anchorage
The ATRA Tendon Clip is a molded, high-strength polyethylene device with a locking member and post with minimum pull-through of 420 lbs.
The ATRA Tendon Clip is the recommended anchorage connection method for securing sections with tendons for additional system hold-down.
*********************************************************************************************
NTS:  Insert at (--1--) below the appropriate geosynthetic material for aggregate separation between the concrete units and subbase. Typically, a non-woven geo synthetic used for aggregate separation is appropriate. The geosynthetic material requirements are specified in Section 31 05 19, which is referenced below, careful coordination and editing is required based on selected geosynthetic.  
*********************************************************************************************
Geo-synthetic Separation Layer:
Provide the following (--1--) as specified in Section 31 05 19-Geosynthics for Earthwork.  
*********************************************************************************************
NTS:  Insert at (--1—) below the appropriate cell infill material based on the intended use. Typical infill materials are INDOT #53, #8, topsoil or concrete. Number 53 gravel contains fines that will compact a create more of a smooth driving surface, but will limit infiltration. Number 8 stone does not contain the fines, but creates void space for water storage. Edit article as required based on project specific requirements. 
*********************************************************************************************
Cell Infill Materials:
Provide the following material for cell infill:
(--1--)
*********************************************************************************************
NTS. Paragraph “2” below references Section 31 00 05, Trenching and Earthwork, based on selected infill material coordinate the material requirements with the Trenching and Earthwork Section. Edit or delete as required.   
*********************************************************************************************
Cell infill material shall meet the requirements specified in Section 31 00 05, Trenching and Earthwork.
Infill material shall be free of any foreign material.
Infill material shall be free-flowing and not frozen when placed in the cellular confinement system sections.
*********************************************************************************************
NTS:  If required, select the desired additional components and delete the others. Insert at (--1--) through (--4--) the project specific requirements. Reference and coordinate with the other Sections in the Project Manual. 

A geotextile separation layer is typically recommended for separation between the native soil and infill material. Separation is important to prevent contamination and loss of shear strength of the infill material and to prevent punching or migration of the infill material into the subgrade. The geotextile may also be part of the design to provide additional support. 

Additional subbase materials may be required under the Geoweb layer to support loading or for additional stormwater storage requirements.

A minimum surface wearing course of 2 inches is typically recommended to prevent trafficking directly on top of the Geoweb cell walls.  If an asphalt or concrete surface is desired over the Geoweb, a minimum one inch separation layer of infill material shall be provided over the Geoweb to provide minor consolidation of the surface cover and to prevent contact of the asphalt or concrete with the Geoweb cell walls. Contact manufacturer for assistance
*********************************************************************************************
Additional Components:
Geotextile:
(--1--)
Subbase Material:
(--2--)
Surface Wearing Course:
(--3--)
Vegetation:
(--4--)
Source Quality Control - Cell Seam Strength Tests
Minimum seam strengths are required by design and shall be reported in test results.  Materials submitted with average or typical values will not be accepted.  Written certification of minimum strengths must be supplied to the Engineer at the time of submittals.
Short-Term Seam Peel-Strength Test
Cell seam strength shall be uniform over full depth of cell.
Minimum seam peel strength shall be 480 lbf for 6 inch depth 
Long-Term Seam Peel-Strength Test
Conditions:  Minimum of 7 days in a temperature-controlled environment that undergoes change on a 1 hour cycle from room temperature to 130 degrees F.
Room temperature shall be in accordance with ASTM E41.
Test samples shall consist of two, 4 inch wide strips welded together.
Test sample consisting of 2 carbon black stabilized strips shall support a 160 pound load for test period.
*********************************************************************************************
NTS:  The following turf reinforcement mat is called GeoRunner and is manufactured by Presto. And is a constructed polymer grid material that is lightweight and flexible and is intended for light duty traffic to protect the underlying surface from disturbance and erosion. Edit requirements as required based on project specific applications.  
*********************************************************************************************
TURF REINFORCEMENT MAT (TRM)
TRM Materials:
Provide the following TRM: 
GeoRunner as manufactured by Presto Geoystems
Or equal.
Material Properties: 
Material shall be constructed of polymer.
Color shall be green.
Color shall be uniform throughout all units in a pallet.
Mats shall provide corrosion and chemical resistance.
Unit Dimensions:
Nominal Width shall be 24 inches.
Nominal Length shall be 48.75 inches.
Nominal Depth shall be 0.5 inches.
Nominal Area shall be 8 ft2.
Nominal mesh openings shall be 0.84 inches square.
Mesh open area shall be 55% of total area.
Nominal weight shall be 8 pounds.
*********************************************************************************************
NTS:   Edit or delete as required. Additionally, coordination location and spacing of anchoring accessories with the drawings. 
*********************************************************************************************
Accessories 
Connection Accessories:  
Nylon, X-mas tree rivets shall be used to secure the panels together on the short end (2 feet). Three rivets are required for each panel. The rivets shall be 0.312 inches thick by 1.163 inches long.
Heat treated metal side clips are used to secure the panels together on the long end (4 feet). Two side clips are required for each panel to panel connection. The side clips shall be 22 gauge heat treated steel with zinc clear chromate plate.
Earth Anchor:  
The earth anchor consists of Duckbill® anchor, 3/32 galvanized cable, ferrule, Gripple® and anchor brace. Duckbill anchor break strength shall be 300 lb.
Four anchors shall be provided for each surface protection mat. Six anchors are required on the row of panels on the upstream/upslope end of the project.
The anchors shall be located per Manufacturer’s instructions.
The drive rod is used to engage and drive the Duckbill anchor head to the depth of the cable or until the desired resistance is achieved.
*********************************************************************************************
NTS:  The product can be laid on top of the existing surface, or can be seeded or sod. Insert project specific finishes at (--1--) below. Delete if not required. Coordinate with Section 32 92 00- Lawns and Grasses.
*********************************************************************************************
Finishing
Provide (--1--), refer to Section 32 92 00- Lawns and Grasses. 
*********************************************************************************************
NTS:  The following structural mat is called GEOTERRA and is manufactured by Presto. And is a constructed polyethylene grid material that is lightweight and flexible and is intended for structural pervious paving. Edit requirements as required based on project specific applications. 
*********************************************************************************************
OPEN STRUCTURAL MAT
Structural Mat Materials:
Provide the following: 
GEOTERRA as manufactured by Presto Geoystems
Or equal.
Material Properties: 
Material shall be constructed high-performance polyethylene.
Color shall be black.
Mats shall provide corrosion and chemical resistance.
Unit Dimensions:
Nominal Width shall be 3.15 feet.
Nominal Length shall be 1.57 feet.
Nominal Depth shall be 2 inches.
Cell size shall be 3.1 inches x 3.2 inches.
Nominal weight shall be 9.05 pounds.
*********************************************************************************************
NTS:   Edit or delete as required. Additionally, coordination location and spacing of anchoring accessories with the drawings. 
*********************************************************************************************
Accessories 
Connection Accessories:  
Provide PadLoc® Connection Device to join the mats together. 
Earth Anchor:  
Provide GEOTERRA Earth Anchor 800-33 with 800 lbf resistance against pullout and (33 in) cable length. 
Earth anchor shall have a steel cable with a formed (stamped) steel anchor head at one end and a tensioning loop at the other end. A washer and cable stop move freely along the cable.
*********************************************************************************************
NTS:  Insert at (--1--) below the appropriate geosynthetic material for aggregate separation between the units and subbase. Typically, a non-woven geo synthetic used for aggregate separation is appropriate. If the mat is required for high loading situations coordinate with the manufacturer for appropriate geosynthetic. The geosynthetic material requirements are specified in Section 31 05 19, which is referenced below, careful coordination and editing is required based on selected geosynthetic.  
*********************************************************************************************
Geo-synthetic Separation Layer:
Provide the following (--1--) as specified in Section 31 05 19-Geosynthics for Earthwork.
*********************************************************************************************
NTS:  The product can be laid on top of the existing surface, and if needed can be filled with top soil, or aggregate. Insert project specific infill at (--1--) below. Insert at (--2--) a section where the project specific cell infill material is identified. Delete if not required.
*********************************************************************************************
Finishing
Provide (--1--) to fill in the structural mat system cells. Refer to Section (--2--). 
*********************************************************************************************
NTS:  Flexamat consists of concrete shapes, locked together with a high strength, polypropylene geogrid. Flexamat can be used for boat ramps, bridge abutments, channel stabilization, detention basins, outlet stabilization, parking pads, and shoreline armoring. 
*********************************************************************************************
TIED CONCRETE BLOCK MAT
Structural Mat Materials:
Provide the following: 
FLEXAMAT as manufactured by Motz Enterprises, Inc.
Or equal.
Material Properties: 
Tied concrete block mat shall be manufactured from individual concrete blocks tied together with high strength polypropylene bi-axial geogrid.  Each block is tapered, beveled and interlocked and includes connections that prevent lateral displacement of the blocks within the mats when they are lifted for placement.
Blocks
Furnish blocks manufactured with concrete conforming to the cement requirements of ASTM C150 and to the aggregate requirements of ASTM C33.  Meet a minimum compressive strength of 4,000 psi at 28 days.  Furnish blocks that have a minimum weight of 3 lb. per block.  Blocks shall be placed no further than 2 in. apart.
Polypropylene Bi-axial Geogrid
Provide revetment mat that is constructed of a high tenacity, low elongating, and continuous filament polypropylene fibers that is securely cast into and embedded within the base of the concrete blocks and obtains connection strength greater than that of the geogrid.  
Polypropylene Geogrid shall have 2% carbon black for UV stabilization.
Polypropylene Geogrid shall have an Ultimate Tensile Strength of 2000 lb./ft.
*********************************************************************************************
NTS:  Retain one version of Paragraph “4” below, based on project specific requirements. Backing material properties vary based on intended application and infill material. Coordinate with manufacturer for appropriate sizing and application.
*********************************************************************************************
Backing Material – Standard
Erosion control blanket (ECB) consists of a specific cut of naturally seed free Great Lakes Aspen curled wood excelsior with 80% six-inch fibers or greater fiber length.  It is of consistent thickness with fibers evenly distributed throughout the entire area of the blanket.  The top and bottom of each blanket is covered with degradable polypropylene netting.
Backing Material – Plus
Erosion control blanket (ECB) consists of curled wood excelsior with 80% six-inch fibers or greater fiber length.  It is of consistent thickness with fibers evenly distributed throughout the entire area of the blanket.  The top and bottom of each blanket is covered with degradable polypropylene netting.
Permanent non-degradable Turf Reinforcement Mat (TRM), consists of 100% post-consumer recycled polyester (green or brown bottles) with 80% five-inch fibers or greater fiber length.  It is of consistent thickness with fibers evenly distributed throughout the entire area of the TRM.  The top and bottom of each TRM is covered with heavy duty polypropylene net.  Fibers are tightly crimped and curled to allow fiber interlock, and to retain 95% memory of the original shape after loading by hydraulic events. Fibers have a specific gravity greater than 1.0; therefore, the blanket will not float during hydraulic events.
Backing Material – Filter Fabric
Non-woven filter fabric backing.
*********************************************************************************************
NTS:   Edit or delete as required. Flexamat is manufactured in standard widths of 4', 5.5', 8', 10', 12, & 16'. Insert at (--1--) required width. Lengths can be cut to order per project requirements. Stocked lengths are 30', 40', & 50'. 4' x 4' mats stacked on pallets are also available. Insert at (--2--) required length.
*********************************************************************************************
Unit Dimensions: 
Width shall be (--1--) feet.
Length shall be (--2--) feet.
Concrete blocks shall be 6.5" x 6.5" x 2.25". There is 1.5" spacing between the blocks.
Weight per square foot shall be 10 pounds.
EXECUTION
EXAMINATION
Verify site conditions are as indicated on the drawings.  Notify the Engineer if site conditions are not acceptable.  Do not begin preparation or installation until unacceptable conditions have been corrected.
Verify layout of structure is as indicated on the drawings.  Notify the Engineer if layout of structure is not acceptable.  Do not begin preparation or installation until unacceptable conditions have been corrected.
INSTALLATION OF THE CELLULAR CONFINEMENT SYSTEM – LOAD SUPPORT SYSTEM
Prepare subgrade and install load support system in accordance with Manufacturer's recommendations.
Subgrade Preparation:
Excavate and shape foundation soils as indicated on the Drawings.
Ensure foundation soil meets minimum strength requirements through proof rolling or other conventional method and is approved by the Engineer.  If unacceptable foundation soils are encountered, excavate and replace with suitable quality material as directed by the Engineer.
Compact to a minimum 95 percent Standard Proctor.
*********************************************************************************************
NTS:  Delete Paragraph “4” below if a geotextile separation layer is not required. 
*********************************************************************************************
Install non-woven geotextile separation layer on prepared surfaces ensuring required overlaps are maintained and outer edges of geotextile are buried at least 4-inches into the surrounding surface. 
Cellular Confinement Section Placement and Connection
Place cellular confinement sections and verify all sections are expanded uniformly to required dimensions and that outer cells of each section are correctly aligned.  Interleaf or overlap edges of adjacent sections.  Ensure upper surfaces of adjoining cellular confinement sections are flush at joint and adjoining cells are fully aligned at the cell wall slot.
Connect the cellular confinement sections with ATRA keys at each interleaf and end to end connection.  Insert the ATRA key through the cell wall slot before inserting through the adjacent cell.  Turn the ATRA key 90 degrees to lock the panels together.
*********************************************************************************************
NTS:  Retain one paragraph “D” below based on the preferred anchorage method and delete the others.  Listed below are common installation requirements for slope protection systems. Based on project conditions if a different installation method is preferred, coordinate with the manufacturer.
*********************************************************************************************
Anchorage with ATRA and ATRA GFRP Anchors
Position collapsed cellular confinement sections in place and partially drive appropriate anchors in the outer edge cells and expand sections into place. Partially drive appropriate anchors in the perimeter cells to keep sections fully expanded.
 With cellular confinement sections fully expanded, drive appropriate anchors so the arm of the ATRA Clip is through the internal slots in the cellular confinement cell wall and anchors do not protrude over the top of the cell wall.
Anchorage pattern and stake length shall be as indicated on the Contract Documents. 
0. Anchorage with Tendons
1. Position collapsed cellular confinement sections into place.
1. Feed precut lengths of specified tendon material through the integral slots in cellular confinement cell walls before expanding individual sections into position.  The number of tendons per section shall be in accordance with the Contract Documents.  Connect the trailing edge of the tendons to ATRA Tendon Clips.
Expand the cellular confinement sections and hold the sections open with temporary stakes, sandbags or stretcher frames.
Install the ATRA Tendon Clips at the locations indicated on the Contract Documents.
Hold the tendon and connect to each ATRA Tendon Clip.  Refer to the Channel Installation Manual for ATRA Tendon Clip tie-off instructions.
0. Anchorage with Tendons, ATRA or ATRA GFRP Anchors
0. Position collapsed cellular confinement sections into place.
0. Feed precut lengths of specified tendon material through the integral slots in cellular confinement cell walls before expanding individual sections into position.  The number of tendons per section shall be in accordance with the Contract Documents.  Connect the trailing edge of the tendons to appropriate anchors.
0. Expand the cellular confinement sections and partially drive appropriate anchors in the perimeter cells and expand sections in place.
0. Attach appropriate anchors to the tendons at locations as indicated on the Contract Documents.
0. Drive appropriate anchors so the arm of the ATRA Clip is over the tendon, or the tendon is wrapped around the ATRA Clip head.
0. Anchorage pattern and stake length shall be as indicated on the Contract Documents.
*********************************************************************************************
NTS:  Retain one paragraph “E” below based on the required infill material and delete the other.  The “Infill Placement” paragraph is intended for Topsoil, Aggregate and Engineered infill materials. Edit paragraphs as required based on project specific conditions. 
*********************************************************************************************
Infill Placement
Place the specified aggregate infill with suitable material handling equipment.
Infill material shall be free-flowing and not frozen when placed in the cellular confinement sections.
Overfill cells with aggregate infill material.  Limit the drop height of infill material to 3 feet to avoid damage or displacement of the cell wall.
Level surface approximately 2 inches above cell walls.  Maintain the 2 inch wear surface over the cellular confinement sections to prevent damage to the cell walls.
Compact infill to a minimum of 95 percent Standard Proctor.
Shape compacted surface to required elevation as indicated on the Drawings.
*********************************************************************************************
NTS:  Paragraph “E” below references Section 03 00 05 – Concrete, include in Project manual as required. If project is using concrete as the infill material, coordinate Paragraph “E” below with the Concrete Section for required concrete material and finishes.  
*********************************************************************************************
0. Concrete Infill Placement
0. Concrete shall be placed, finished and cured in accordance with Section 03 00 05- Concrete.
Once placing operation commences, it shall be carried out as a continuous operation until a designated section is completed or as approved by the Engineer.
Limit the drop height of concrete to 3 feet to prevent panel distortion.  Elephant trunks and/or tremies shall be used to prevent free fall of concrete.
Where concrete chutes are used, the end of the chute shall be baffled to prevent segregation of the concrete.
The concrete shall be thoroughly compacted by means of an approved vibrator.  The period of vibration shall not be less than 2 seconds nor more than 5 seconds at any one point.
Concrete shall be flush with the top of the walls.
Apply specified finish.
Surface Treatment
*********************************************************************************************
NTS:  Retain one version of Paragraph “1” below, delete the other. If planting vegetation is required coordinate with Section 32 90 00 – Planting. 
*********************************************************************************************
0. Vegetation shall be as specified in Section 32 90 00 - Planting, and installed immediately after the infill is placed and protected with mulch.
0. Surface protection shall be installed immediately after placement of the infill material and secured per the Manufacturer’s instructions.
TURF REINFORCEMENT MAT (TRM) INSTALLATION
General Installation
Verify site conditions are as indicated on the drawings. Notify the Engineer if site conditions are not acceptable. Do not begin preparation or installation until unacceptable conditions have been corrected.
Sub Grade Preparation
Prepare sub grade as specified and install protection system in accordance with Manufacturer's instructions. No depressions should exist that can retain water.
Excavate or fill foundation soils as required to elevations and dimensions as indicated on the Drawings or as directed by the Engineer.
Ensure foundation soil meets specification requirements and is examined by the Engineer. If unacceptable foundation soils are encountered, excavate affected areas and replace these areas with suitable quality material as directed by the Engineer.
*********************************************************************************************
NTS:  Delete paragraph “C” below if not required for project. If required coordinate with Section 32 92 00- Lawns and Grasses. 
*********************************************************************************************
Surface Treatment
The specified surface treatment shall be installed immediately after the sub grade is prepared.
The surface treatment shall be fertilized and watered in accordance with the Contract Documents.
The TRM shall be placed after the surface treatment is installed and in accordance with Manufacturer’s instructions. TRMs will be secured by the anchors.
Placement and Connection
Verify all surface protection panels are installed correctly and in accordance with Manufacturer’s instructions.
Adjacent units should not protrude above the desired surface elevation.
The panels shall be placed with the long direction (4 foot length) in the direction of surface.
Interconnect the 2 foot ends of adjoining sections by nesting the overlapping tabs and connect with 3 rivets in the pre-drilled holes.
Interlock the 4 foot side connections and secure together with 2 side clips equally spaced.
The mat protection system can be assembled in-place or pre-assembled at an off-site area and moved into place. Individual units may be used to join pre-assembled mats.
The mats can be cut with a hand or power saw to custom fit contours and around obstructions.
Anchoring
If required, secure the mats to the surface with earth anchors.
Provide 4 anchors per mat per Manufacturer’s instructions, with additional anchors to be placed at the high end of the slope.
Engage the drive rod with the Duckbill anchor head and drive into the soil to the length of the tendon or until the desired resistance is achieved.
Twist and remove the drive rod and slide the anchor brace/Gripple into panel opening.
Using a wire gripper or other method, pull the trailing end of the cable tight engaging the cable and Gripple. The Gripple will be recessed into the panel opening and below the top of the panel when tensioned.
*********************************************************************************************
NTS:  Retain one version of Paragraph “6” below based on project specific installation application. Note the extra cable is the recommended method to allow for future re-tensioning. 
*********************************************************************************************
Cut the cable approximately 2 inches above the panel and loop the end back into the Gripple head.
0. Cut the cable flush with the Gripple.
OPEN STRUCTURAL MAT INSTALLATION   
Sub Grade Preparation:
Prepare sub grade as specified and install protection system in accordance with Manufacturer's instructions. No depressions should exist that can retain water.
Excavate or fill foundation soils as required to elevations and dimensions as indicated on the Drawings or as directed by the Engineer.
Ensure foundation soil meets specification requirements and is examined by the Engineer. If unacceptable foundation soils are encountered, excavate affected areas and replace these areas with suitable quality material as directed by the Engineer.
Placement on Geotextile Fabric:
Install geotextile directly on the prepared area, in intimate contact with the subgrade, and free of folds or wrinkles.
The geotextile filter fabric will be placed so that the fabric overlaps 10-inches minimum.
Placement of Plastic Units:
Assemble mat system in place by connecting individual units or use pre-assembled, mats and connect adjoining mat sections using the PadLoc connection devices.
Install PadLoc straps at each one of the PadLoc sizes groove.
Place the first unit or assembled mat section in position and place PadLoc straps at all grove locations under the unit mat edge. 
Insert the lifting lever under the PadLoc strap, utilize multiple levers as required. 
Make sure that the lifting lever is directly under the PadLoc strap. Step on the lifting lever to hold up the strap firmly against the bottom of the unit. 
While stepping on the lifting lever, place the adjoining unit or mat section in position and over the in-place PadLoc strap. 
Place the PadLoc clamp over the adjoining unit walls and into the groove such that it engages with the PadLoc strap.
Place the slotted end of the torsion tool over the end of the strap so it is fulle engaged. Twist the torsion tool 90-deg so the ends of the PadLoc strap secure the PadLoc clamp and strap together. 
Anchoring Structural Mat System:
Earth Anchors
Install earth anchors after the structural units system is fully assembled. 
Engage the drive rod with the anchor head. 
Holding the drive rod and cable together, place the anchor head in on of the openings in the bottom of the structural units. 
Using a sledge hammer, drive the anchor head through the geosynthetic layer system into the soil to the length of the cable or until resistance is reached. 
Remove the drive rod. 
Position the washer in the bottom of the structural unit cell. 
Attached the hook of the earth anchor set tool to the tensioning loo on the end of the cable. 
Hold the handle and lift vertically to set the earth anchor.  
TIED CONCRETE BLOCK MAT INSTALLATION   
Prior to installing tied concrete block mat, prepare the subgrade as detailed in the plans.  All subgrade surfaces to be smooth and free of all rocks, stones, sticks, roots, and other protrusions or debris of any kind that would result in an individual block being raised more than 3/4 in. above the adjoining blocks.   When seeding is shown on the plans, provide subgrade material that can sustain growth. 
Ensure the prepared subgrade provides a smooth, firm, and unyielding foundation for the mats.  The subgrade shall be graded into a parabolic or trapezoidal shape in order to concentrate flow to middle of mat or mats.  
When vegetation is required, distribute seed on the prepared topsoil subgrade before installation of the concrete mats in accordance with the specifications.
Install mats to the line and grade shown on the plans and per the manufacturer’s guidelines.  The manufacturer or authorized representative will provide technical assistance during the slope preparation and installation of the concrete block mats as needed. 
Provide a minimum 18 in. deep concrete mat embedment toe trench at all edges exposed to concentrated flows.   Recess exterior edges subject to sheet flow a minimum of 3 in.
When needed, provide fastening or anchoring as recommended by the manufacturer or engineer for the site conditions.
For seams, parallel to the flow line in ditch or channel applications, center a minimum 3 ft. wide strip of soil retention blanket under the seam.  Fasten along the seam at 5 ft. maximum spacing.  Parallel seams in the center of the ditch shall be avoided when possible.
Shingle seams perpendicular to the flow line with the downstream mat recessed a minimum of 2 blocks under the upstream mat and fastened together along the seam at 2 ft. maximum spacing if required by manufacturer or engineer.
+ + END OF SECTION + +


GEOGRIDS FOR EXTERIOR IMPROVEMENTS	32 05 19.19-18
v. 9.19
[bookmark: Section3]32 12 16
ASPHALT PAVING
v. 2.22
*********************************************************************************************
NTS:  This specification is intended to be used for parking lots, access roads, streets, and other projects that experience standard traffic loads.  Tailor it to fit actual project conditions.  Although this section references standard roadway or highway specifications, it is not applicable for Contract Documents that include, partially or in their entirety, Indiana Department of Transportation or Allen County Highway Department specifications modified by special provisions.  

This Master Specification is not a “Standard” specification and thus requires careful and experienced editing to fit your specific project needs. Ensure that this Section is coordinated with the Standard Details and with the requirements of the Authority Having Jurisdiction of the project area. 
*********************************************************************************************
1. GENERAL
DEFINITIONS
Combined Aggregate: All mineral constituents of asphalt concrete mix, including mineral filler and separately sized aggregates.
RAP: Reclaimed asphalt pavement.
Provide hot-mix asphalt paving according to materials, workmanship, and other applicable requirements in accordance with the Indiana Department of Transportation (INDOT) Standard Specifications latest edition, Section 402.
Related Sections:
*********************************************************************************************
NTS:  List below list of sections covering products, construction and equipment that a user might expect to find in this section, but are specified elsewhere.  Do not list administrative and procedural Division 01 sections.
*********************************************************************************************
Section 31 00 05, Trenching and Earthwork. 
*********************************************************************************************
NTS:  Section “1.2” is to be included if project is bid on unit price basis. Section to be deleted or revised if project is to be bid on lump sum basis.
*********************************************************************************************
*********************************************************************************************
NTS:   Specifier must verify that a pay item is included for Article “1.2”  as applicable for each specific project or if the pay item(s) will be included as part of the contract unit price for pavement restoration.
*********************************************************************************************
*********************************************************************************************
NTS:  Insert at (--1--) and (--2--) below the asphalt paving and milling to be used for project.  Adjust Section “1.2” below for additional work item numbers as needed. 
*********************************************************************************************
*********************************************************************************************
NTS: Edit the patching pay limits width listed in Article “1.2” below based on project specific requirements. 
*********************************************************************************************
MEASUREMENT AND PAYMENT
Hot Mix Asphalt Patching 
Work Item Number and Title
32 12 16-A (--1--) HMA Patching 
32 12 16-B (--2--) HMA Patching 
The payment for HMA asphalt patching shall be based on the Contract unit price per square yard for the depth shown and shall include tack coat. HMA patching shall not include surface course. 
The asphalt patching shall be measured in square yards per the thickness installed. The pay limits shall be equal to the pay limits of the trench width plus 2 feet.  (O.D. +30”+ 2’).
Asphalt Surface Overlay 
Work Item Number and Title
32 12 16-C (--1--) Asphalt Surface Overlay
32 12 16-D (--2--) Asphalt Surface Overlay
The payment for asphalt surface overlay shall be based on the unit price per square yard for the depth and shall include tack coat. This work item does not include a base or intermediate course.   
The overlay of asphalt surface pavement shall be measured in square yards per the thickness installed. The pay limits shall be as shown on the project drawings or field determined by the Engineer or their representative.
Milling
Work Item Number and Title
32 12 16-E (--1--) Milling
32 12 16-F (--2--) Milling
Payment under this item shall be on a unit price basis per the thickness completed.
The pay quantity shall be the square yards for the depth specified as shown on the plans or directed by the Engineer and actually milled. 
The unit price shall constitute full compensation for providing all labor, materials, and equipment, both temporary and permanent, and all other cost associated with pavement removal. This work item does not include the cost for milling over the trench. 
*********************************************************************************************
NTS:  Edit “D” below for project specific requirements. Coordinate with Section 32 13 00 Rigid Paving if rigid and asphalt pavement are used on the same project. Measurement and Payment shall only be located in one section and should clearly state that payment of pavement markings include both asphalt pavement and rigid pavement.  

NTS: Add additional work items as necessary for pavement markings types and layouts.  
*********************************************************************************************
Pavement Markings 
Work Item Number and Title
32 12 16-G (--1--) Pavement Markings
This item is measured on a lump sum basis for work shown on the plans, otherwise specified, or necessary to complete work shown on the Drawings.
Payment for pavement marking work shall be paid based on the percentage of the lump sum contract price corresponding to the percentage successfully completed of work specified in the Contract Documents or shown on the plans. 
Pavement marking layout shall be confirmed with City of Fort Wayne Traffic Engineering prior to construction of the markings. 
This work shall include all costs to furnish all labor, materials, tools, and equipment, both permanent and temporary, associated with pavement traffic markings work shown on the Contract Drawings and shall include the following: recording locations of existing pavement and curb markings prior to construction, cleaning pavement or curb to be painted or marked, furnishing and installing permanent pavement markings in accordance with City of Fort Wayne Traffic Engineering, and any other requirements to complete the Work in accordance with these Drawings and Specifications, unless otherwise classified by the Engineer as a separate Work item.
*********************************************************************************************
NTS: Typically temporary trench repair is used during cold weather, when asphalt plants are not operational. Based on project specific requirements retain paragraph “E” below. Insert at (--1--) the project specific thickness. The preferred thickness is 3-inches, less than that doesn’t bind, and more than that can deform. If project contains rigid pavement coordinate the following work item with Section 32 13 00- Rigid Pavement. 

Currently Cold Mixed Asphalt is specified for the temporary patch material; edit the following work item, Part 2- Products and Part 3 Execution if a different material is required for project.  
*********************************************************************************************
Temporary Trench Repair 
Work Item Number and Title
32 12 16-H (--1--) Temporary Pavement Repair 
Temporary pavement repair shall be utilized with permanent pavement is not available. 
Contractor shall avoid removing concrete panels to the nearest joint. 
Temporary pavement repair shall be measured by the square yard of the thickness specified including additional base aggregate as necessary, complete in place. 
Limits shall be equal to the pay limits of the trench width plus 1 foot. (O.D. +30”+ 1’).
This item shall include all costs for furnishing and placing all materials including furnishing additional base aggregate to construct the temporary pavement level with existing paved surfaces, placing and temporary Cold Mixed Asphalt (CMA) as shown on the Drawings, removal of CMA and base aggregate as necessary to construct permanent surface restoration, base aggregate and removal as necessary for placement of final patching. 
75 percent of the payment for each square yard of temporary pavement repair will be paid for installation and maintenance of said temporary surface. Upon removal of temporary surface the remaining percentage will be paid per square yard.
Contractor shall also monitor and repair temporary pavement surface as necessary until the permanent surface restoration.
Chip & Seal Patching 
Work Item Number and Title
32 12 16-I (--1--) Chip & Seal Patching  
The payment for chip & seal patching shall be based on the Contract unit price per square yard for the depth shown and shall include tack coat. Chip & seal patching shall not include surface course. 
The chip & seal patching shall be measured in square yards per the thickness installed. The pay limits shall be equal to the pay limits of the trench width plus 2 feet.  (O.D. +30”+ 2’)
The cost of 10” compacted No. 53 aggregate shall be included in the chip & seal patching pay item. 
This item shall include all cost to furnish all labor, materials, tools and equipment, both temporary and permanent, and all other costs associated with pavement patching.  
Chip & Seal Surface Overlay 
Work Item Number and Title
32 12 16-J (--1--) Chip & Seal Surface Overlay 
The payment for chip & seal surface overlay shall be based on the unit price per square yard for the depth installed. This work item includes the surface over the trench repair.   
The overlay of chip & seal surface overlay shall be measured in square yards per the thickness installed. The pay limits shall be as shown on the project drawings or field determined by the Engineer or their representative.
REFERENCES
*********************************************************************************************
NTS:  Retain all applicable standards below.  Add others as required. 
*********************************************************************************************
Standards referenced in this Section are listed below:
ASTM International:  
ASTM D242, Standard Specification for Mineral Filler for Bituminous Paving Mixtures.
ASTM D692, Standard Specification for Coarse Aggregate for Bituminous Paving Mixtures. 
ASTM D1073, Standard Specification for Fine Aggregate for Bituminous Paving Mixtures.
ASTM D3666, Standard Specification for Minimum Requirements for Agencies Testing and Inspecting Road and Paving Materials.
ASTM D3910, Standard Practices for Design, Testing, and Construction of Slurry Seal. 
Asphalt Institute (AI):
MS-22, Principles of Construction of Hot Mix Asphalt Pavements 
Indiana Department of Transportation (INDOT) - Standard Specifications:
Section 402, Hot Mix Asphalt, HMA, Pavement.
Section 406, Tack Coat.
Section 808, Pavement Traffic Markings. 
Section 904, Aggregates.
Section 916, Materials Certifications.  
Indiana Department of Transportation (INDOT) – Design Manual:
Chapter 17, Quantity Estimating. 
Indiana Department of Transportation (INDOT) – ITM 
ITM 583- Certified Hot Mix Asphalt Producer Program 
QUALITY ASSURANCE
Manufacturer Qualifications:  Manufacturer shall be an INDOT certified hot mix asphalt producer, in accordance with ITM 583, and shall be listed on the most recent version of the INDOT list of certified hot mix asphalt producers, unless otherwise approved by the Owner.
Laboratory Qualifications:  Testing laboratory shall be an INDOT certified hot mix asphalt laboratory and shall be listed on the most recent version of the INDOT list of certified hot mix asphalt laboratories, unless otherwise approved by the Owner.
Testing Agency Qualifications:  Testing agency shall be qualified according to ASTM D 3666 for testing indicated.
Regulatory Requirements:  Comply with INDOT Standard Specifications latest edition, Section 402 and provisions thereto for asphalt paving Work.
Asphalt-Paving Publication:  Comply with Asphalt Institute (AI) MS-22, "Construction of Hot Mix Asphalt Pavements," unless more stringent requirements are indicated.
*********************************************************************************************
NTS:  A Pre-Construction Meeting is beneficial for large projects with multiple mix designs and other requirements.  Paragraph “e” can be deleted on smaller projects.
*********************************************************************************************
Pre-construction Meeting:  Conduct conference at Project Site. Review methods and procedures related to hot-mix asphalt paving including, but not limited to, the following:
Review condition of subgrade and preparatory Work.
Review requirements for protecting paving Work, including restriction of traffic during installation period and for remainder of construction period.
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS
Action Submittals. Submit the following:
Product Data
Job Mix Design
For each asphalt mix design the Contractor shall submit a copy of the following information on an INDOT Material and Test Division standard form or similar:
Mixture course
HMA mix type
Source of each asphalt material
Binder 
Material content and percentages
Proposed gradation for each aggregate to be used in flexible paving.  Submit gradation test results for the dame material furnished on a previous project.
Indicate proportion of bituminous material from reclaimed asphalt pavement.
Shop Drawings (NOT USED)
Samples (NOT USED)
Delegated Design Submittal (NOT USED)
Informational Submittals. Submit the following: 
Certificates 
INDOT Certified Asphalt Producer
Provide a copy of the INDOT list of certified hot mix asphalt producers, dated within the last 12 months and highlight the plant name and certification number, on the list.
INDOT Certified HMA Mix Design
Provide a copy of the INDOT list of approved HMA mix design laboratories, dated within the last 12 months and highlight the laboratory name and certification number, on the list.
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions (NOT USED)
Source Quality Control Submittals (NOT USED)
Field Quality Control Submittals (NOT USED)
Qualifications Statements (NOT USED)
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. (NOT USED)
Operation and Maintenance Data (NOT USED)
Record Documentation (NOT USED)
Training Material (NOT USED)
Warranty Documentation (NOT USED)
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
ENVIRONMENTAL REQUIREMENTS
Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively damp or if the following conditions are not met:
Tack Coats:  Minimum surface temperature of 60 deg F.
Slurry Coat:  Comply with weather limitations of ASTM D 3910.
Asphalt Base Course:  Minimum surface temperature of 40 deg F and rising at time of placement.
Asphalt Surface Course:  Minimum surface temperature of 60 deg F at time of placement.
PRODUCTS
AGGREGATES
General:  All aggregates used in asphalt mixture shall be in accordance with INDOT Standard Specifications latest edition, Section 904.  Use materials and gradations that have performed satisfactorily in previous installations. 
Coarse Aggregate:  ASTM D 692, hard, strong; angular crushed stone, crushed gravel, or properly cured, crushed blast-furnace slag.
Fine Aggregate: ASTM D 1073, sharp-edged natural sand or sand prepared from stone, gravel, properly cured blast-furnace slag, or combinations thereof.
Mineral Filler:  ASTM D 242, rock or slag dust, hydraulic cement, or other inert material.
ASPHALT MATERIALS
Hot Mix Asphalt (HMA) material shall conform to applicable requirements of the INDOT Standard Specification latest edition, Sections 402.  
Tack Coat: Rapid-cure liquid asphalt conforming to INDOT Standard Specification latest edition, Section 406.
Water:  Potable.
Reclaimed Asphalt Pavement (RAP): Per INDOT Standard Specifications latest edition, Section 402.08 for Recycled Asphalt Pavement shall not exceed 25% by weight (mass) of the total mixture.
Reclaimed Asphalt Shingles (RAS) shall not be used on design mix formulas or job mix formulas. 
*********************************************************************************************
NTS:   Typically temporary pavement repair is used during cold weather, when asphalt plants are not operational. Keep this as a work item if the Work is anticipated to be completed during the winter months.   
Edit the temporary pavement repair material below as required for project. 
*********************************************************************************************
TEMPORARY PAVEMENT REPAIR
Temporary pavement repair shall be Cold Mixed Asphalt (CMA) Intermediate, No. 8 or 9 in accordance with INDOT Standard Specifications latest edition, Section 403.
CHIP & SEAL MATERIALS
Furnish No.9 and No.11 and No.53 stone as specified in the most recent edition of the Indiana Department of Transportation (INDOT) Standard Specifications.  AE-90’s Modified Sealing Asphalt shall also be supplied.
*********************************************************************************************
A. NTS: Edit Article “2.5”: Pavement Marking Materials below, to suit the needs of the project. Including desires of Owner and Authority Having Jurisdiction over the pavement. Regarding Handicap parking space marking verify local requirements. Delete paint colors not required for project. 
*********************************************************************************************
PAVEMENT MARKING MATERIALS
Pavement marking materials shall be in accordance with INDOT Standard Specifications latest edition, Section 808 for Pavement Traffic Markings.
Colors:  
Roadway Center Markings Between Opposing Traffic Lanes: Yellow.
Roadway Side Striping: White, unless otherwise shown or specified.  On roads with divided median, right-side striping of each direction shall be white, and left-side striping shall be yellow.
Roadway Miscellaneous Lane Markings (turn lane arrows and text): White.
No-Parking Areas: Yellow.
Handicap Parking Spaces: Unless otherwise indicated with signs, provide handicap symbol on pavement with white paint on blue background.
MIXES
*********************************************************************************************
NTS:  Insert at (--1--), (--2--), and (--3--) below the mixture type required for the project. Hot mix asphalt (HMA) Type A (residential or commercial driveways and parking lots), B, C or D depending on the roadway classification is to be defined in this section.  Specifier must discuss the proposed typical HMA section with Owner prior to finalizing the HMA type in paragraph “A” below.  Specifier to verify that the required thickness of each course of the HMA is indicated on the Contract Drawings.  If not indicated on the drawings the thickness of each course will should be added to Section 2.6a in the form of total course thickness or in units of lbs/sqyd.
*********************************************************************************************
Hot-Mix Asphalt (HMA):  Provide dense, hot-laid, hot-mix asphalt plant mixes with the following requirements: 
Provide mixes with a history of satisfactory performance in geographical area where Project is located.
Surface Course: INDOT HMA Surface Type (--1--)
Intermediate Course:  INDOT HMA Intermediate Type (--2--)
Base Course: INDOT HMA Base Type (--3--)
EXECUTION
GENERAL 
*********************************************************************************************
NTS:  Coordinate this Section with Section 01 55 26 – Maintenance and Protection of Traffic.  
*********************************************************************************************
Traffic Control:
Provide traffic control in accordance with Section 01 55 26, Maintenance and Protection of Traffic.
Minimize inconvenience to traffic, but keep vehicles off freshly treated or paved surfaces to avoid pickup and tracking of asphalt.
Driveways: Re-pave driveways as specified in the Construction Documents. Leave driveways in as good or better condition than before start of Work.
Plant discharge temperature shall not be greater than 315 deg F with PG 58-28, PG 64- 22, or PG 70-22 binders. And not greater than 325 deg F with PG 70-28 or PG76-22 binders.
WEATHER LIMITATIONS 
HMA courses less than 110 lb/sq yd are to be placed when the ambient and surface temperature are 60° F or above.  
HMA courses equal to or greater than 110 lb/sq yd but less than 220 lb/sq yd are to be placed when the ambient and surface temperatures are 45° F or above.  
HMA courses equal to or greater than 220 lb/sq yd and HMA curbing are to be placed when the ambient and surface temperatures are 32° F or above. 
Mixture shall not be placed on a frozen subgrade.  However, HMA courses may be placed at lower temperatures, provided the density of the HMA course is in accordance with 402.16.
LINE AND GRADE
Provide and maintain intermediate control of line and grade, independent of underlying base, to meet finish surface grades and minimum thickness.
Shoulders: Construct to line, grade, and cross‑section shown.
PREPARATION
Prepare subgrade as specified in Section 31 00 05, Trenching and Earthwork or INDOT Standard Specifications latest edition, Section 402.11.
*********************************************************************************************
NTS: Edit the existing material depth based on project specific requirements. 
*********************************************************************************************
Existing Roadway:
Modify profile by grinding, milling, or overlay methods as approved, to provide transition to existing adjacent pavement and surfaces and to produce smooth riding connection to existing facility.
Remove existing material to a minimum depth of 1 1/2 inches.
Paint edges of existing adjacent pavement with tack coat prior to placing new pavement.
Thoroughly coat edges of contact surfaces (curbs, manhole frames) with emulsified asphalt or asphalt cement prior to laying new pavement. Prevent staining of adjacent surfaces.
EXAMINATION
Verify that subgrade is dry and in suitable condition to support paving and imposed loads.
Proof-roll subbase using heavy, pneumatic-tired rollers to locate areas that are unstable or that require further compaction.
Proceed with paving only after unsatisfactory conditions have been corrected.
*********************************************************************************************
NTS:  Retain this article if patching existing pavement. 
*********************************************************************************************
PATCHING
*********************************************************************************************
NTS:  Retain Paragraph “A” if existing pavement is hot mix asphalt (HMA).
*********************************************************************************************
Pavement Removal:  Saw cut perimeter of pavement to be removed and excavate existing pavement section to sound base.  Excavate rectangular or trapezoidal patches, extending 12 inches  into adjacent sound pavement, unless otherwise indicated.  Cut excavation faces vertically.  Remove excavated material.  Recompact existing unbound-aggregate base course to form new subgrade.
*********************************************************************************************
NTS:  Retain Paragraph “B” if existing pavement is Portland Cement Concrete.
*********************************************************************************************
Portland Cement Concrete (PCCP) Pavement:  Break cracked slabs and roll as required to reseat concrete pieces firmly.
Pump hot undersealing asphalt under rocking slabs until slab is stabilized or, if necessary, crack slab into pieces and roll to reseat pieces firmly.
Remove disintegrated or badly cracked pavement.  Excavate rectangular or trapezoidal patches, extending into adjacent sound pavement, unless otherwise indicated.  Cut excavation faces vertically.  Recompact existing unbound-aggregate base course to form new subgrade.
Tack Coat:  Apply uniformly to vertical surfaces abutting or projecting into new, hot-mix asphalt paving at a rate of 0.000251 Ton/Syd (0.06 Gal/Syd) per INDOT Design Manual latest edition, Chapter 17 – Quantity Estimating.
Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages and clean affected surfaces.
*********************************************************************************************
NTS:  Retain Paragraph “D” if a single asphalt course, preferred by the asphalt institute, is proposed, retain Paragraph “E” if separate asphalt courses such as hot mix asphalt wedge and level to re-establish the roadway cross slope are required.
*********************************************************************************************
Patching Base:  Fill excavated pavement with hot-mix asphalt base mix and, while still hot, compact flush with adjacent surface.
Patching Surface:  Partially fill excavated pavements with hot-mix asphalt base mix and, while still hot, compact.  Cover asphalt base course with compacted, hot-mix surface layer finished flush with adjacent surfaces.
SURFACE PREPARATION
General:  Immediately before placing asphalt materials, remove loose and deleterious material from substrate surfaces.  Ensure that prepared subgrade is ready to receive paving.
Sweep loose granular particles from surface of unbound-aggregate base course.  Do not dislodge or disturb aggregate embedded in compacted surface of base course.
Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.00251 Ton/Syd (0.06 gal/Syd) per INDOT Design Manual latest edition, Chapter 17 – Quantity Estimating.
Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages and clean affected surfaces.
HOT-MIX ASPHALT PLACING
Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place asphalt mix by hand to areas inaccessible to equipment in a manner that prevents segregation of mix.  Place each course to required grade, cross section, and thickness when compacted.
Place hot-mix asphalt surface course in single lift.
Mix temperature at time of spreading shall not be less than 18 deg F the minimum mixing temperature listed on the approved design mix formula. 
Begin applying mix along centerline of crown for crowned sections and on high side of one-way slopes, unless otherwise indicated.
Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in asphalt-paving mat.
Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser width are required.
After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap previous strips.  
Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent segregation of mix; use suitable hand tools to smooth surface.
Paver speed shall not exceed 50 feet per minute. 
JOINTS
Construct joints to ensure a continuous bond between adjoining paving sections.  Construct joints free of depressions with same texture and smoothness as other sections of hot-mix asphalt course.
Clean contact surfaces and apply tack coat to joints.
Offset longitudinal joints, in successive courses, a minimum of 6 inches and located within 12 inches of the lane line, as applicable.
Offset transverse joints, in successive courses, a minimum of 24 inches.
Construct transverse joints as described in INDOT Standard Specifications latest edition, Section 402.14.
Compact joints as soon as hot-mix asphalt will bear roller weight without excessive displacement.
Compact asphalt at joints to a density within 2 percent of specified course density.
COMPACTION
General:  Compaction shall conform to INDOT Standard Specifications latest edition, Section 402.15 for the minimum number of rollers and coverage.  Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive displacement.  Compact hot-mix paving with hot, hand tampers or vibratory-plate compactors in areas inaccessible to rollers.
Complete compaction before mix temperature cools to 185 deg F.
Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and outside edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.  Correct laydown and rolling operations to comply with requirements.
Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix asphalt course has been uniformly compacted.
Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still at the highest temperature where the mixture does not exhibit any possibility for distortions.
Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly.
Repairs:  Remove paved areas that are defective or contaminated with foreign materials and replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and surface smoothness.
Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.
Erect barricades to protect paving from traffic until mixture has cooled sufficiently to prevent distortions.
INSTALLATION TOLERANCES
Thickness:  Compact each course to produce the thickness indicated within the following tolerances:
Base Course:  Plus or minus 1/2 inch.
Surface Course:  Plus 1/4 inch, no minus.
Surface Smoothness:  Compact each course to produce a surface smoothness within the following tolerances as determined by using a 10 foot straightedge applied transversely or longitudinally to paved areas:
Base Course:  1/4 inch. 
Surface Course:  1/8 inch 
Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  Maximum allowable variance from template is 1/4 inch.
*********************************************************************************************
NTS:  Delete the following article if not applicable.
*********************************************************************************************
PAVEMENT OVERLAY
Preparation:
Remove fatty asphalt, grease drippings, dust, and other deleterious matter.
Surface Depressions: Fill with asphalt concrete mix, and thoroughly compact.
Damaged Areas: Remove broken or deteriorated asphalt concrete and patch as specified in Article Patching.
Portland Cement Concrete Joints: Remove joint filler to minimum 1/2 inch  below surface.
Application:
Tack Coat: As specified in this section.
Place and compact asphalt concrete as specified in Article Pavement Application.
Place first layer to include widening of pavement and leveling of irregularities in surface of existing pavement.
When leveling irregular surfaces and raising low areas, the actual compacted thickness of any one lift shall not exceed 2 inches.
Actual compacted thickness of intermittent areas of 120 square yards or less may exceed 2 inches, but not 4 inches.
Final wearing layer shall be of uniform thickness, and meet grade and cross section as shown.
CHIP & SEAL PAVEMENT INSTALLATION
Install depth at shown of compacted No. 53 stone base.  
Provide Type 6P seal coat in accordance with INDOT Section 404.04. Refer to table below for installation requirements. Table is an excerpt from INDOT Section 404.04.
	Type
(see Note 1)
	Application
	Cover Aggregate Size No. and Course
	Rates of Application per sq yd

	
	
	
	Aggregate, lb
	Asphalt Material Gal at 60 deg/ F

	6 or 6P
	Double
	Top:11
Bottom:9
	18-22
28-32
	0.62-0.68
0.42-0.46

	Note1 – AE-90S Shall be used for type P seal coats


Protect all castings, valve boxes and other utility structures from oil spray. Remove protections after pavement installation is complete. 
Place pavement in a uniform continuous spread and operations shall not proceed such that asphalt material is allowed to set up prior to installation of the cover coat. 
Seal stone with oil using a meter bar with emulsion spray. 
The area shall then be rolled with a rubber tire roller.
*********************************************************************************************
NTS:  Insert at (--1--) the required thickness of the temporary surface. Coordinate with entity with jurisdiction and with Section 32 13 00 –Rigid Pavement. Consider the construction season and type of road, sidewalk or driveway.

Note that INDOT Cold Mix Asphalt CMA is currently specified, edit Paragraph “A” below based on project specific requirements. 
*********************************************************************************************
RESTORING AND RESURFACING EXISTING ROADWAYS AND FACILITIES
Place a (--1--) thick temporary CMA surface immediately after backfilling trenches in traveled roadways, driveways, sidewalks, or otherwise improved surfaces, which are to be retained for permanent use. The type of temporary surface shall be approved by the Engineer, or approved in accordance with authorized cut permits. Maintain the surface of the paved area over the trench in good and safe condition during progress of the entire Work, and promptly fill all depressions over and adjacent to the trench caused by settlement of backfilling. Immediately prior to constructing permanent pavement, remove and dispose of temporary surface. The permanent replacement pavement shall be in accordance with the Contract Documents. Permanent restoration shall be completed within thirty (30) days after installation of the utility, if in proper construction season. 
*********************************************************************************************
NTS:  Coordinate areas designated pavement in the specifications with the drawings.
*********************************************************************************************
Pavement, gutters, curbs, sidewalks, driveways or roadways disturbed or damaged by Contractor operations, except in areas designed as proposed Work, shall be restored by Contractor at his own expense to a condition equal to or greater than they were previous to the commencement of the Work and in accordance with applicable local and state highway Specifications or requirements
FIELD QUALITY CONTROL
Testing Agency:  Contractor will engage a qualified independent testing and inspecting agency to perform field tests and inspections and to prepare test reports.
Testing agency will conduct and interpret tests and state in each report whether tested Work complies with or deviates from specified requirements.
Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional Work with specified requirements.
Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined according to INDOT Standard Specifications latest edition, Sections 402.13 and 402.15.
Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for compliance with smoothness tolerances.
Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that it does not comply with specified requirements.
All required testing must be witnessed and approved by the Resident Project Representative, assigned by Owner.
DISPOSAL
Except for material indicated to be recycled, remove excavated materials from Project Site.
Do not allow excavated materials to accumulate on-site.
*********************************************************************************************
NTS:  The test frequencies shown are for continuous production of a full day paving operation of approximately 1,000 tons or more. Engineer may waive or modify testing requirements for small jobs where quality control is not as critical.
*********************************************************************************************
TESTING FREQUENCY
Quality Control Tests:
Asphalt Content, Aggregate Gradation: Once per every 500 Tons of mix or once every 4 hours, whichever is greater.
Mix Design Properties, Measured Maximum (Rice’s) Specific Gravity: Once every 1,000 Tons or once every 8 hours, whichever is greater.
Density Tests: Once every 500 Tons of mix or once every 4 hours, whichever is greater.
PAVEMENT MARKINGS
All pavement markings removed or damaged during the course of construction shall be replaced.
Pavement Markings: Provide pavement markings where shown or indicated.
Preparation: 
Sweep surface with power broom supplemented by hand brooms to remove loose material and dirt. 
Do not begin marking bituminous concrete pavement until approved by Engineer. 
When reflective glass beads are required, mix with paint prior to paint application.
Application: 
Using mechanical equipment, provide uniform, straight edges in two separate coats.  Apply in accordance with paint manufacturer's recommendations.
+ + END OF SECTION + +

*********************************************************************************************
NTS:  The flowing information lists the asphalt pavement submittal requirements and includes a brief description to aid in verifying that the mix is in compliance. This information is based on INDOT Standard Specifications. Engineer is to delete this information from the project specific specification.   

1. Mixture course – 
Review the pavement course the submittal is for, options include: Surface, Intermediate or Base. 

2. HMA mix type – 
Based on INDOT standards, and specified by Engineer within this Section. Verify the submittal with the requirements in Article 2.7 Mixes of this Section.

3. Source of each asphalt material – 
INDOT certified hot mix asphalt producer and shall be listed on the most recent version of the INDOT list of certified hot mix asphalt producers

4. PG Binder–
Verify that the PG binder listed in the submittal matches with the following table.  Coordinate with the Mixture Type that specified in this Section. Table from Section 402.04 of the INDOT Standard Specifications.
[image: ]
5. Mixture Designation and Maximum Particle Size – 
The finished depth of any course is required to be at least 2 times, but not more than 4 times the max particle size shown on the mix design. So the depth of any mix is 2 to 4 times the max top size aggregate which is always the next sieve size up. (Example: If it is a 9.5mm mixture designation then the max particle size should be 12.5mm)

6. Proposed gradation for each aggregate to be used in flexible paving – 
Ensure that the Design Mix Formula (DMF) gradation percentages are within the acceptable ranges listed in the table below. Use the gradations that match with the specified mixture designation (Example- If it is a 9.5mm mixture use the gradation percentages listed within the 9.5mm column).  
[image: ]

7. Indicate proportion of bituminous material from reclaimed asphalt pavement (RAP)–
Verify the submittal with the requirements listed in Article 2.2 Asphalt Materials, of this Section. 
*********************************************************************************************
[bookmark: Section4]
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*********************************************************************************************
NTS:   This specification is intended to be used for access roads, streets, and other projects that experience standard traffic loads.  Tailor it to fit actual project conditions.  Although this section references standard roadway or highway specifications, it is not applicable for Contract Documents that include, partially or in their entirety, Indiana Department of Transportation or Allen County Highway Department specifications modified by special provisions.  

This Master Specification is not a “Standard” specification and thus requires careful and experienced editing to fit your specific project needs. Ensure that this Section is coordinated with the Standard Details and with the requirements of the Authority Having Jurisdiction of the project area.  
*********************************************************************************************
*********************************************************************************************
NTS:  Currently temporary pavement repair is not covered in this Section. If project requires temporary pavement patching refer to and coordinate with Section 32 12 16 – Asphalt Pavement. Add additional requirements to this Section as necessary. 
*********************************************************************************************
1. GENERAL
DESCRIPTION
The Work shall consist of the construction of plain non-reinforced rigid high-early strength concrete pavement on a prepared base in accordance with these Specifications and in close conformance with the lines, grades, thickness and typical cross sections shown on the plans or established by the Engineer.
*********************************************************************************************
NTS:  Section “1.2” is to be included if project is bid on unit price basis. Section to be deleted or revised if project is to be bid on lump sum basis.

NTS:  Insert at (--1--) and (--2--) below the rigid paving and joints to be used for project.  Adjust Section “1.2” below for additional work item numbers as needed.
*********************************************************************************************
MEASUREMENT AND PAYMENT
PCCP 
Work Item Number and Title
32 13 00-A (--1--) PCCP
32 13 00-B (--2--) PCCP
PCCP will be measured by the square yard of the thickness specified.
The accepted quantities for this Work will be paid for at the unit price per square yard for the thickness specified and as listed on the submitted Bid schedule, complete in place.
Removal and replacement of PCCP found to be deficient or damaged by freezing shall be completed with no additional payment.
The cost of furnishing and placing all materials, not specified as a pay item, shall be included in the cost of PCCP.
The cost of finishing and furnishing and placing curing materials shall be included in the cost of the PCCP.
D-1 Contraction joints 
Work Item Number and Title
32 13 00-C (--1--) D-1 Contraction Joints
D-1 contraction joints will be measured by the linear foot.
D-1 contraction joints will be paid for at the unit price per linear foot as listed on the submitted Bid Schedule, complete in place, unless otherwise specified.
*********************************************************************************************
NTS:  Edit “C” below for project specific requirements. Coordinate with Section 32 13 00 Rigid Paving if rigid and asphalt pavement are used on the same project. Measurement and Payment shall only be located in one section and should clearly state that payment of pavement markings include both asphalt pavement and rigid pavement.  

NTS: Add additional work items as necessary for pavement markings types and layouts. 
*********************************************************************************************
Pavement Markings 
Work Item Title and Number 
32 13 00-D (--1--) Pavement Markings
This item is measured on a lump sum basis for work shown on the plans, otherwise specified, or necessary to complete work shown on the Drawings.
Payment for pavement marking work shall be paid based on the percentage of the lump sum contract price corresponding to the percentage successfully completed of work specified in the Contract Documents or shown on the plans. 
Pavement marking layout shall be confirmed with City of Fort Wayne Traffic Engineering prior to construction of the markings. 
This work shall include all costs to furnish all labor, materials, tools, and equipment, both permanent and temporary, associated with pavement traffic markings work shown on the Contract Drawings and shall include the following: recording locations of existing pavement and curb markings prior to construction, cleaning pavement or curb to be painted or marked, furnishing and installing permanent pavement markings in accordance with City of Fort Wayne Traffic Engineering, and any other requirements to complete the Work in accordance with these Drawings and Specifications, unless otherwise classified by the Engineer as a separate Work item.
REFERENCES
*********************************************************************************************
NTS:  Retain all applicable standards below.  Add others as required. 
*********************************************************************************************
Standards referenced in this Section are listed below:
American Concrete Institute (ACI):
ACI 305R, Hot Weather Concreting. 
ACI 306, Cold Weather Concreting.
ASTM International:  
ASTM C78, Standard Test Method for Flexural Strength of Concrete (Using Simple Beam with Third-Point Loading).
Indiana Department of Transportation (INDOT) - Standard Specifications:
Section 501, Quality Control/Quality Assurance, QC/QA, Portland Cement Concrete Pavement, PCCP.
Section 502, Portland Cement Concrete Pavement, PCCP.
Section 503, PCCP Joints.
Section 901, PCC Materials.
Section 904, Aggregates.
Section 906, Joint Materials.
Section 910, Metal Materials.
Section 912, Concrete Curing Materials and Admixtures.
Section 913, Soil Treatment Materials.
QUALITY ASSURANCE
Use adequate numbers of skilled workmen who are thoroughly trained and experienced in the necessary crafts and who are completely familiar with the specified requirements and the methods needed for proper performance of the Work in this Section.
Provide testing during construction as required in the Indiana Department of Transportation (INDOT) Standard Specifications latest edition; Section 901.01 (b), Portland Cement.
Provide Quality Control/Quality Assurance for Portland Cement Concrete Pavement (PCCP) per INDOT Standard Specifications latest edition, Section 502.
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS
Action Submittals. Submit the following:
Product Data 
INDOT Concrete Mix Design Spreadsheet
INDOT Material and Test Division standard form “INDOT Concrete Mix Design Spreadsheet for English Contracts”, including mix design parameters and a list of all items proposed to be provided under this Section.
Shop Drawings (NOT USED)
Samples (NOT USED)
Delegated Design Submittal (NOT USED)
Informational Submittals. Submit the following: 
Certificates 
INDOT Concrete Mix Design Certificates
Submit within fifteen (15) calendar days after the Contractor has received the Owner's Notice to Proceed.
Certificates, signed by the materials producer and the paving Subcontractor, stating that materials meet or exceed the specified requirements per INDOT Standard Specifications latest edition, Section 502.03.
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions (NOT USED)
Source Quality Control Submittals (NOT USED)
Field Quality Control Submittals (NOT USED)
Qualifications Statements (NOT USED)
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. (NOT USED)
Operation and Maintenance Data (NOT USED)
Record Documentation (NOT USED)
Training Material (NOT USED)
Warranty Documentation (NOT USED)
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
MATERIALS AND PRODUCTS
MATERIALS
The materials used in concrete shall conform to the applicable INDOT Standard Specifications latest edition, Section 502 – Portland Cement Concrete Pavement and shall meet the requirements of the following subsections of INDOT Standard Specifications latest edition, Section 901.
Portland Cement         	901.01(b)
Fine Aggregate, Size No. 23         	904
Coarse Aggregate, Class AP, Size 8    	904.03
Joint Materials                                 	906
Reinforcing Steel                       	910.01
Concrete Curing Materials  	912.01 & 912.02
Air-Entrance Admixtures                	912.03
Water                                               	913.01
*********************************************************************************************
NTS: Edit Article “2.2”: Pavement Marking Materials below, to suit the needs of the project. Including desires of Owner and Authority Having Jurisdiction over the pavement. Regarding Handicap parking space marking verify local requirements. Delete paint colors not required for project. 
*********************************************************************************************
PAVEMENT MARKINGS
Pavement marking materials shall be in accordance with INDOT Standard Specifications latest edition, Section 808 for Pavement Traffic Markings.
Colors:  
Roadway Center Markings Between Opposing Traffic Lanes: Yellow.
Roadway Side Striping: White, unless otherwise shown or specified.  On roads with divided median, right-side striping of each direction shall be white, and left-side striping shall be yellow.
Roadway Miscellaneous Lane Markings (turn lane arrows and text): White.
No-Parking Areas: Yellow.
Handicap Parking Spaces: Unless otherwise indicated with signs, provide handicap symbol on pavement with white paint on blue background.
MIX DESIGN
*********************************************************************************************
NTS:   Section “A” below contains requirements of INDOT Section 502.04.a for Portland Cement Concrete.  Section “B” below contains requirements of INDOT Section 502.04.b for High-Early Strength Concrete.  High-Early Strength Concrete should be considered for use in small patchwork concrete paving.  Standard concrete should be considered for use in larger paving projects when the roadway can remain closed until paving can reach full strength.  Edit or delete Sections “A” and “B” below as required.
*********************************************************************************************
Portland Cement Concrete
The mix design shall conform to INDOT Standard Specifications latest edition, Sections 502.04 and 502.05.
Portland cement content	564 lbs/yd3
Maximum water/cementitious ratio	0.487
Maximum cement reduction for GGBFS replacement	30%
70 Fly Ash/portland cement substitution ratio	1.25 by weight
Maximum cement reduction for fly ash replacement	20%
GGBFS/portland cement substitution ratio	1.00 by weight
Slump, formed	2 in. to 4 in.
Slump, slipformed	1.25 in. to 3 in.
Air	5.0% to 8.0%
Minimum flexural strength, third point loading, with fly ash	550 psi  at 28 days
Relative yield	0.98 to 1.02
High-Early Strength Concrete
The mix design shall conform to INDOT Standard Specifications latest edition, Sections 502.04 and 502.05.
Minimum Portland cement content (type I or III)	564 lbs/yd3
Maximum fly ash addition	10% of cement content
Maximum water/cementitious ratio (type I)	0.42
Maximum water/cementitious ratio (type III)	0.45
Maximum GGBFS addition	15% of cement content
Slump, formed	2 in. to 4 in.
110 Slump, slipformed	1.25 in.to 3 in.
Air content	5.0% to 8.0%
Minimum flexural strength, third point Loading	550 psi at 2 days
Relative yield	0.98 to 1.02
EXECUTION
SUBGRADE
The construction of the subgrade shall conform to the lines, grades and cross sections as shown on the plans and INDOT Standard Specifications latest edition, Section 502.07 and provisions thereto for subgrade preparation.
The subgrade material shall be brought to a firm and unyielding condition with a uniform density. All soft and yielding material that will not compact readily when rolled or tamped shall be removed and replaced with suitable material.  Paving material shall not be placed on a soft, spongy, frozen or otherwise unsuitable subgrade, sub-base or base.
During subgrade preparation and after its completion, adequate drainage shall be provided at all times to prevent water from standing on the sub-grade.
Prior to placement of concrete, the subgrade or subbase shall be thoroughly moistened, but the method of moistening shall not be such as to form mud or pools of water.
A leveling course is not required as long as the finished sub-grade conforms to the lines, grades and cross sections as shown on the plans.  However, should a leveling course be used, it shall be the material as specified for the subbase.
Prior to placement of the pavement, proof rolling of the subgrade shall be required as evidence that the sub-grade is in a firm and unyielding condition and completed with a uniform density. Should the subgrade, including any portion of the construction of an embankment or required cut, not meet the compaction requirements, field density tests shall be taken to demonstrate 95 percent compaction has been achieved, based upon the maximum wet density.
FORMS
The subgrade beneath the forms shall be cut to grade and compacted so that the forms, when set, will be firmly in contact for their whole length and at the required elevation.  The forms must be set and secured so as to resist springing, settlement or other movement resulting from the placement of concrete against them or from the weight or vibration of any equipment they support.
CURING
Curing shall conform to INDOT Standard Specifications latest edition, Section 502.15 and provisions thereto providing for curing.
Concrete shall be cured by protecting it against loss of moisture, rapid temperature change or mechanical injury for at least 96 hours after placement.
Approved materials for use in curing include burlap cloth, waterproof paper blankets, white  burlap polyethylene sheets and liquid membrane forming compounds.
Other methods may be approved; however, the Engineer's prior approval is required.
JOINTS
Joints shall be in accordance with INDOT Standard Specifications latest edition, Section 503 and provisions thereto providing for joints.  Longitudinal and transverse joints are required for all concrete pavements.
The length between transverse contraction joints (Type D-1 contraction joint) shall not exceed 20 feet and in no case shall a transverse construction joint be placed less than 10 feet apart.
Longitudinal and transverse sawed joints shall be cut to 25 percent of the full depth of pavement and filled with joint sealer.
A 1 day preformed expansion joint shall be placed at the end of each day’s Work and a ½ inch preformed expansion joint shall be made around all box outs for manholes and/or inlets and other structures.
Transverse contraction joints shall be placed at every inlet, manhole or other structure in line of the pavement.  The location of these structures shall determine the exact location of the joints.  All joints shall be extended throughout the pavement section and curbs to the full width.
Transverse joints shall match existing adjacent joint patterns.
Whenever the width between forms of pavement under construction is greater than 12 feet, longitudinal joints shall be constructed so as to divide the pavement into strips.     
*********************************************************************************************
NTS:  Specifier must discuss with Owner prior to retain Paragraph “H”.  In addition, this section must comply with any detail(s) included as part of the proposed construction plans.
*********************************************************************************************
Retrofitted tie bars shall conform with INDOT Standard Specifications latest edition, Section 503.
COLD WEATHER TEMPERATURE LIMITATIONS
No concrete shall be placed during the period November 15 to April 15 without prior authorization.
PCCP operations shall not begin until the ambient temperature is 35 degrees Fahrenheit and rising.  PCCP operations shall be discontinued when the ambient temperature is descending and is 40 degrees Fahrenheit or below.  PCCP may occur outside these temperatures when authorized in writing.  Regardless of placement temperature, sufficient means shall be taken to prevent the PCCP from freezing prior to attaining opening to traffic strengths in accordance with INDOT Standard Specifications latest edition, Section 502.18.  Any PCCP damaged by freezing shall be removed and replaced. 
No concrete shall be deposited on a frozen subgrade or subbase.
*********************************************************************************************
NTS:  Specifier must discuss with Owner to determine if retaining section 3.6 is applicable for the project and edit to suit the project.  If not used in the project delete.
*********************************************************************************************
HOT WEATHER CONCRETING
Hot weather conditions will produce a rapid rate of evaporation of moisture from the surface of the concrete and accelerated setting time.  Adjustment will need to be made to the PCCP mix to ensure proper handling, placing, finishing, and curing as the weather becomes just slightly warmer and climatic factors of high winds, low relative humidity, solar radiation are present at the Project Site and as temperatures rise above 75 degrees fahrenheit. 
In the case of hot weather conditions, effective precautions shall be implemented and conform to the American Concrete Institute (ACI) 305R Standard Specifications latest edition, Hot Weather Concreting and following procedures:.
Modify PCCP mix design as appropriate.  Retarders, moderate heat of hydration cement, pozzolanic materials, slag, or other proven local solutions may be used.  Reduce the cement content of the mixture as much as possible, while ensuring the concrete strength will be attained.
Have adequate manpower to quickly place, finish, and cure the concrete.
Limit the addition of water at the job Site and add water only on arrival at the job Site to adjust the slump.  Water addition shall not exceed about 2 to 2 ½ gallons per cubic yard.  Adding water to concrete that is more than 1 ½ hours old should be avoided.
On dry and/or hot days, when conditions are conducive for plastic shrinkage cracking, dampen the subgrade, forms and reinforcement prior to placing concrete, but do not allow excessive water to pond.
Begin final finishing operations as soon as the water sheen has left the surface; start curing as soon as finishing is completed.  Continue curing for at least 3 days; cover the concrete with wet burlap and plastic sheeting to prevent evaporation or use a liquid membrane curing compound described in ACI 306, or cure slabs with water.  Retention of moisture will optimize the cement hydration process and allow the concrete to develop its full strength potential.  Failure to keep exposed surfaces from drying excessively fast may result in cracking and shrinking, and jeopardizes the PCCP integrity.
Do not use accelerators unless it is common practice to avoid plastic shrinkage cracking and expedite finishing operations.
Pavement shall be closed to traffic for 14 days after it is placed.  Unless         test beams are taken and tested to indicate a modules of rapture of at least 550 psi.  The beams shall be tested as simple beams with third point loading in accordance with ASTM C78 except:
The beam size shall be measured to the nearest 1/16 inch instead of 1/10 inch.
The test results shall be discarded when the break occurs outside the middle 1/3 of the beam.
CONSTRUCTION REQUIREMENTS
All construction requirements shall be in accordance with applicable provisions of the INDOT Standard Specifications latest edition, Section 501.
PAVEMENT THICKNESS AND SUBBASE
*********************************************************************************************
NTS:  PCCP thickness varies depending on the roadway classification. Retain Paragraphs “A”, “B”, and “C”, as applicable.  Specifier must discuss typical PCCP roadway section with Owner prior to selecting Paragraph(s) “A”, “B”, and/or “C”.  In addition, this section must comply with any detail(s) included as part of the proposed construction plans.
*********************************************************************************************
Minimum thickness for local streets shall be 7 inches.
Minimum thickness for a collector street shall be 9 inches. 
Minimum thickness for an arterial or industrial street shall be 12 inches.
Subbase, if part of the typical roadway section, shall be 4 inches to of coarse aggregate No. 53.
NORMAL CROWN
The pavement crown for all streets shall be computed at a minimum rate of 1/4 inch per foot, except as otherwise noted on the plans.
CONDITIONING OF EXISTING SURFACES
When the surface of the existing pavement or existing base is irregular, it shall be brought to uniform grade and cross-section as directed by the Engineer.
FIELD QUALITY CONTROL
Site Testing Services:
Contractor shall employ independent testing laboratory to perform field quality control testing for concrete.  Engineer will direct where Samples are obtained.
Testing laboratory will provide all labor, material, and equipment required for sampling and testing concrete.
Contractor shall provide curing and necessary beam storage.  Actual curing in the pavement shall be closely paralleled.  
Quality control testing during construction
Flexural Strength Test shall be done in accordance with ASTM C78 except:
The beam size shall be measured to the nearest 1/16 inch instead of 1/10 inch.
The test results shall be discarded when the break occurs outside the middle 1/3 of the beam.
A set of three test beams shall be made once every 150 cu yd. or once per day pouring is occurring, whichever is more frequent.
Beams shall be tested for compliance with flexural strength requirements at the following cure times:
One test at 7 days
One test at 10 days
One test at request of Engineer 
Pavement shall be closed to traffic until such time a flexural strength of 550 psi is achieved, per ASTM C78 and the Field Quality Control requirements of this specification.
Air Test shall be done in accordance with ASTM C231; one for every two concrete loads at point of discharge, and when a change in the concrete is observed.
Slump Test shall be done in accordance with ASTM C143/C143M; one test for each concrete load at point of discharge.
PAVEMENT MARKINGS
All pavement markings removed or damaged during the course of construction shall be replaced.
Pavement Markings: Provide pavement markings where shown or indicated.
Preparation: 
Sweep surface with power broom supplemented by hand brooms to remove loose material and dirt. 
Do not begin marking bituminous concrete pavement until approved by Engineer. 
When reflective glass beads are required, mix with paint prior to paint application.
Application: 
Using mechanical equipment, provide uniform, straight edges in two separate coats.  Apply in accordance with paint manufacturer's recommendations.
+ + END OF SECTION + +
*********************************************************************************************
NTS:  See below attached example of the INDOT concrete mix design spreadsheet for English contracts form. Delete prior to inserting this Section into the project manual. 
*********************************************************************************************
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[bookmark: Section5]32 13 43
PERVIOUS RIGID PAVING
v. 9.19
1. GENERAL
DESCRIPTION
The work shall consist of the construction of pervious rigid concrete paving (pervious concrete pavement) on a prepare permeable base in accordance with these specifications and in close conformance with the lines, grades, thickness and typical cross sections shown on the plans or established by the Engineer.
MEASUREMENT AND PAYMENT
Pervious Concrete Pavement (8 inches thick)
Work Item Number and Title
32 13 13-A Pervious Concrete Pavement (8 inches thick)
This bid item shall consist of pervious concrete pavement placed on a prepare coarse aggregate material subbase in accordance with the American Concrete Institute (ACI) 522.1-08 “Specification for Pervious Concrete Pavement” and as set forth per the concrete paving specification of the Contract Manual.
The cost of furnishing an Indiana Ready Mixed Concrete Association (IRMCA) representative on the contract site during the pervious concrete pavement installation shall be included in the cost of this bid item.
The cost of testing, contraction joints, construction joints, and isolation joints, and all necessary incidentals shall be included in the cost of “Pervious Concrete Pavement (8 inches thick)”.  
No additional pavement will be made for pervious concrete pavement which has an            average thickness above that shown on the plans.  
Measurement: “Pervious Concrete Pavement (8 inches thick)” shall be measured by the square yard for the thickness specified, complete in place.
Payment: The accepted quantities of “Pervious Concrete Pavement (8 inches thick)” shall be paid for at the contract unit price per square yard for the thickness specified, complete in place.
No. 8 Coarse Aggregate (Subbase) – (for Pervious Concrete Pavement)
Work Item Number and Title
32 13 13-B No. 8 Coarse Aggregate (Subbase) – (for Pervious Concrete Pavement)
This bid item shall include all costs to furnish all labor, materials, equipment, tools, protection of existing facilities and structures, and necessary incidentals required to place coarse aggregate material on prepared subgrade as described and shown on the Drawings and in accordance with the contract specification for concrete paving, section 2.5.
Removal and disposal of native material prior to installation of aggregate shall be included in the cost of common excavation.
Measurement: The quantity of “No. 8 Coarse Aggregate Material (Subbase for Pervious Concrete Pavement)” in place shall be the number of tons installed.
Payment: The accepted quantities of “No. 8 Coarse Aggregate Material (Subbase for Pervious Concrete Pavement)” shall be paid for at the contract unit price per ton, for the type specified, complete in place.
RELATED DOCUMENTS
Pervious Concrete Pavement:  American Concrete Institute (ACI) 522.1-08 “Specification for Pervious Concrete Pavement” as published by ACI, Farmington Hills, Michigan, apply to this Section.  See attached copy of the ACI 522.1-08 “Specification for Pervious Concrete Pavement”.
DEFINITIONS
Pervious Concrete Pavement:  consists of a porous concrete surface underlain by a storage reservoir placed on compacted subgrade to facilitate stormwater infiltration.  The storage reservoir shall consist of a stone bed of uniformly graded, clean, and washed course aggregate with a void space of approximately 40 percent.  Pervious concrete pavement is well suited for parking lots, walking paths, sidewalks, and other similar uses.
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS
Action Submittals. Submit the following:
Product Data 
Pervious Rigid Paving - Product Data
For each type of product used, including but not limited to:
Cementitious materials.
Admixtures.
Aggregates.
Fibers.
Pigments.
Joint fillers. 
Contractor shall submit to the Engineer a copy of the manufacturer's manual for the concrete pervious pavement installation.
Include proposed concrete mixture proportions and density.
Shop Drawings 
Joint Layout Drawings
Construction drawings depicting proposed joint layout in accordance to Section 3.5H of this specification.
Samples
Color Selection Products
For each type of product, ingredient, or admixture requiring color selection.
Delegated Design Submittal (NOT USED)
Informational Submittals. Submit the following: 
Certificates (NOT USED)
Test and Evaluation Reports 
Past Installation Test Results
In-place pavement test results from previous related pervious concrete pavement projects completed in the last 12 months, including design void content, density, and concrete mixture proportions.
Test Panels
Two test panels, as described in ACI 522.1-08 “Specification for Pervious Concrete Pavement”, Section1.6.2.
Manufacturers’ Instructions (NOT USED)
Source Quality Control Submittals (NOT USED)
Field Quality Control Submittals (NOT USED)
Qualifications Statements 
Manufacturer’s Qualifications
Qualifications of Contractor related to construction of pervious concrete pavements.
Qualification statements for qualified ready-mix concrete manufacturer.
Testing Agency Qualifications 
Include test and inspection results.
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. (NOT USED)
Operation and Maintenance Data (NOT USED)
Record Documentation (NOT USED)
Training Material (NOT USED)
Warranty Documentation (NOT USED)
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
PROJECT CONDITIONS
Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction activities as shown on the plans for different construction phases/stages.
Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces and at a minimum ambient or surface temperature of 55 deg F for water-based materials, and not exceeding 95 deg F.  See Section 32 12 16 Asphalt Paving for additional requirements for pavement markings.
Contractor shall take care when working with loose materials such as soil, shredded hardwood mulch, landscape stones, other concrete and steel materials, other parking lot features, etc. in areas adjacent to completed pervious concrete and provide protection when necessary to avoid damaging and clogging the pervious concrete porous spaces/voids during the remainder of the parking lot construction.
QUALITY ASSURANCE
Ready-Mix-Concrete Manufacturer Qualifications:  A firm with a National Ready Mixed Concrete Association (NRMCA) certification for pervious concrete and experienced in manufacturing pervious concrete products and complies with ASTM C 94/C 94M requirements for production facilities and equipment.
Pervious Concrete Pavement Installer: 
Installation shall be by a Contractor and Crew with at least three years of experience or with relevant experienced as approved by the Owner in placing pervious concrete pavement on projects of similar size and one of the following:
Contractor shall provide one full-time on-site supervisor with National Ready Mixed Concrete Association (NRMCA) Pervious Concrete Craftsman certification for placement of pervious concrete overseeing each placement crew during all concrete pavement,  or
Contractor shall provide three full-time on-site National Ready Mixed Concrete Association (NRMCA) Certified Pervious Concrete Installers working as members of each placement crew during all concrete placement, or
Contractor shall provide five full-time on-site National Ready Mixed Concrete Association (NRMCA) Certified Pervious Concrete Technicians working as members of each placement crew during all concrete placement unless otherwise specified.
If the requirements set forth in items 1.5B-1a thru 1.5B-1c, listed above as part of this section cannot be met, the Contractor must submit alternative documentation indicating their pervious concrete experience for approval by the Owner.  The alternative documentation must be submitted for review with the sealed Bids and the Quality Assurance form.
The Contractor shall provide a qualified representative from the Indiana Ready Mixed Concrete Association (IRMCA) on the contract site during the pervious concrete pavement installation operations to assist the Contractor. The IRMCA representative shall also be available during the construction when required by the Engineer or Contractor. A copy of the manual for installation shall be furnished to the Engineer.
PRODUCTS
FORMS
Contractor shall make the forms for pervious concrete material installation with steel, wood, or other material that is sufficiently rigid to maintain specified tolerances, and capable of supporting concrete and mechanical concrete placing equipment.
Forms shall be clean and free of debris of any kind, rust, and hardened concrete.
CONCRETE MATERIALS
See ACI 522.1-08 “Specification for Pervious Concrete Pavement” and comply with ASTM C94/C94M and the following requirements:
Aggregates: Nominal maximum aggregate size shall not exceed 1/3 of the specified pavement thickness.
Admixtures:  Chemical admixtures that facilitate the production and placement of pervious concrete shall be permitted.  The use of such admixtures shall be notified and approved by the Engineer.
Fibers:  The use of such fibers in pervious concrete mixtures shall be notified and approved by the Engineer.
*********************************************************************************************
NTS:  Retain paragraph below for integrally colored concrete paving. 
*********************************************************************************************
Pigments: The use of such pigments in pervious concrete mixtures shall comply with ASTM C979, if specified as part of the Contract Documents for this project.
CURING MATERIALS
Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
Water:  Potable.
RELATED MATERIALS
Isolation Joint Material for Pervious Concrete:  comply with ASTM D994, D1751, or D1752.
Joint Fillers ASTM D 1752, cork or self-expanding cork in preformed strips.
Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
Epoxy Bonding Adhesive:  ASTM C 881/C 881M, two-component epoxy resin capable of humid curing and bonding to damp surfaces; of class suitable for application temperature, of grade complying with requirements, and of the following types:
Types I and II, non-load bearing; Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened concrete.
COARSE AGGREGATE SUBBASE FOR PERVIOUS CONCRETE PAVEMENT
General:  All coarse aggregate material used as part of a pervious concrete pavement typical section as the storage drainage layer shall be in accordance with the Indiana Department of Transportation (INDOT) Standard Specifications latest edition, applicable requirements for Section 302 and Section 904.  Use materials and gradations that have performed satisfactorily in previous installations. 
The No. 8 stone coarse aggregate subbase layer shall consist of 100% crushed stone or air-cooled blast furnace slag (ACBF) and shall meet the size and grading requirements as shown on the Contract Documents.  Contractor shall not use slag and local aggregate material.
The coarse aggregate subbase layer shall be compacted in accordance with the INDOT Standard Specifications latest edition, Section 302.06(b).
EXECUTION
EXAMINATION
Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of excess yielding.
Completely proof-roll subbase in one direction.  Limit vehicle speed to 3 mph.
Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck weighing not less than 15 tons.
Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch according to requirements in Division 31 Section "Earth Moving."
Proceed with installation only after unsatisfactory conditions have been corrected.
PREPARATION
Comply with the following requirements: 
Prepare subgrade in accordance with the INDOT Standard Specifications latest edition, Section 207.
Contractor shall construct subgrade to ensure that as specified in the Construction Documents the required pavement thickness is obtained.
Contractor shall maintain all traffic off the subgrade during construction to the maximum extent practical.  Regrade and recompact subgrade disturbed by concrete delivery vehicles or other construction traffic, as needed.
EDGE FORMS AND SCREED CONSTRUCTION
See ACI 522.1-08 “Specification for Pervious Concrete Pavement” and comply with the following requirements: 
Contractor shall set, align, and brace forms for pervious concrete hardened pavement meets the tolerances specified in Section 3.10 of this specification.
Contractor shall apply form release agent to the form face, which will be in contact with concrete, immediately before placing concrete.
The vertical face of previously placed concrete may be used as a form.
Protect previously placed pavement from damage.
Contractor shall not apply form release agent to previously placed pervious concrete.
Placement width shall be as specified in Contract Documents.  Concrete placement width shall not exceed 20 ft. unless otherwise specified.
CONCRETE PLACEMENT
Before placing concrete, inspect and complete formwork installation and items to be embedded or cast-in.
Remove snow, ice, or frost from subbase surface and steel reinforcement before placing concrete.  Do not place concrete on frozen surfaces.
Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not place pervious concrete pavement around manholes or other structures until they are at required finish elevation, alignment and concrete collar around structure has been constructed appropriately.
Comply with the following requirements: 
When hot weather is anticipated, Contractor shall submit to Engineer a detailed procedures for the production, transportation, placement, protection, curing, and temperature monitoring of concrete during hot weather.
In cold weather, Contractor shall comply with ACI 306.1, recording concrete temperature no less than twice per 24-hour period.
PERVIOUS CONCRETE PAVEMENT EXECUTION
See ACI 522.1-08 “Specification for Pervious Concrete Pavement”.
Batching, mixing, and delivery: Batch and mix in compliance with ASTM C94/C94M except that discharge shall be completed within 60 minutes of the introduction of mixture water to the cement.  Increase time to 90 minutes when using an extended set control admixture. Water addition is permitted at the point of discharge.
Placing and finishing fixed-form pavement:
Deposit pervious concrete either directly from the transporting equipment or by conveyor onto the prewetted subgrade or subbase, unless otherwise specified.
Do not place pervious concrete on frozen coarse aggregate subbase or subgrade.
Deposit concrete between the forms to an approximately uniform height.
Spread the pervious concrete using a come-along, short-handle, square-ended shovel, or rake.
Do not allow foot traffic on the fresh concrete.
Strike off pervious concrete between forms using a form-riding paving machine or vibrating screed.  Other strike-off devices may be used when accepted.
Do not use steel trowels or power finishing equipment.
Finish the pavement to the elevations and thickness specified in the Contract Documents and comply with the pervious concrete pavement tolerances in Section 3.10 of this specification.
Placing and finishing slipform pavement:
Slipform equipment is permitted.
Do not place pervious concrete on frozen coarse aggregate subbase or subgrade.
Deposit concrete between the forms to an approximately uniform height.
Do not allow foot traffic on the fresh concrete.
Finish the pavement to the elevations and thickness specified in the Contract Documents and comply with the pervious concrete pavement tolerances in Section 3.6 of this specification.
Final Surface Texture:
Contractor shall compact fresh concrete to stay within the tolerances described in Section 3.6 of this specifications.
Contractor shall compact the pervious concrete along the slab edges with hand tools.
Compact material to a dense, pervious surface.
Edging: Edge top surface to a radius of not less than ¼ inch.
Curing:
Begin curing within 20 minutes of concrete discharge unless longer working time is accepted by the Engineer.
Completely cover the pervious concrete pavement surface with a minimum 6 mil (0.15 mm) thick polyethylene sheet.  Cut sheeting to a minimum of a full placement width.
Contractor shall cover all exposed edges of pavement with polyethylene sheet.
Secure curing cover material without using dirt.
Cure pavement for a minimum of seven uninterrupted days, unless otherwise specified.
Joints:  Contractor shall prepare drawings describing proposed jointing at the locations, depths, and with horizontal dimensions in accordance with the following requirements:
Indicate locations of contraction joints, construction joints, and isolation joints.
Contraction Joints:
Spacing between contraction joints shall not exceed 20 ft.
Contraction joint depth shall be 1/4 to 1/3 of the pavement thickness.  Minimum joint width for saw-cutting is 1/8 inches.  When using an early-entry dry-cut saw, the depth of the cut shall be at least 1 inch.
Create contraction joints by one of the following methods:
Tool contraction joints to the specified depth and width in fresh concrete immediately after the concrete is compacted.
Sawcut pervious concrete after concrete has hardened sufficiently to prevent aggregate from being dislodged and soon enough to control pavement cracking.  To minimize drying, ensure that curing materials are removed only as needed to make cuts.
Isolation Joints:
Use isolation joints only where pavements abuts fixed objects, such as manholes, foundations, and buildings.
Extend isolation joints through the full depth of the concrete pervious pavement.  Fill the entire isolation joint with isolation joint material.
The larger horizontal dimension of a slab panel shall not exceed 125% of the smaller dimension.
The angle between two intersecting joints shall be between 80 and 100 degrees.
Joints shall intersect pavement free edges at 90-degree angles and shall extend straight for a minimum of 1-1/2 ft. from the pavement edge where possible.
Align joints of adjacent pavement panels.
Align joints in attached or adjacent curbs within ¼ inch of joints in pavement.
No construction activity shall begin until the proposed joint layout drawings submitted by the Contractor are approved by the Engineer.
PAVING TOLERANCES
See ACI 522.1-08 “Specification for Pervious Concrete Pavement” and construct pavement to comply with the following tolerances: 
Elevation:  Plus 3/4 inch, minus 0 inch.
Thickness:  Plus 1-1/2 inch, minus 1/4 inch.
Contraction joint depth:  Plus ¼ inch, minus 0 inch.
Mechanically sweep concrete pavement before testing for compliance with tolerances.
FIELD QUALITY CONTROL
Testing Agency: The Contractor will engage a qualified testing agency to perform tests and inspections and submit results to the Engineer and Owner for approval.
Prepare test and inspection reports.
Testing:
Contractor shall test and inspect concrete materials and operations as the project progresses.  Failure to detect defective work or material early will not prevent rejection if a defect is discovered later, nor shall it constitute final acceptance.
Contractor shall notify and coordinate with Engineer at least 48 hours before starting pervious concrete placement.
Testing agencies that perform testing services on pervious concrete materials shall meet the requirements of ASTM C1077.
The agencies performing inspection for this project shall meet ASTM E329 requirements.
Testing agencies performing the testing shall be accepted by the Engineer before performing the work.
Field tests of pervious concrete shall be performed by an individual certified as both an NRMCA Certified Pervious Concrete Technician or equivalent and an ACI Concrete Field Testing Technician – Grade 1 or equivalent:
Obtain a minimum 1 ft3 sample for acceptance test in accordance with ASTM C172.  Measure a minimum of one density test during each day’s placement in accordance with ASTM C138/C138M following the consolidation procedures described in ASTM C29/C29M, Jigging Procedure.
Determine density using a minimum 0.25 ft3 cylindrical measure.  Fill and compact the measure in accordance with ASTM C29/C29M, Jigging Procedure.
A fresh density shall be within ± 5 lb/ft3 of the specified fresh density.
Remove three cores from each lot of 5,000 ft2 in accordance with ASTM C42/C42M, not less than 7 days after placement of concrete pervious pavement.
Cores shall be a minimum nominal 4 in. diameter.  
Select three locations in accordance with ASTM D3665.  
Measure the core for thickness in accordance with ASTM C42/C42M and density in accordance with ASTM C140.
After thickness determination, trim and measure the cores for density in the saturated condition as described in Paragraph 9.3, Saturation of ASTM C140.
Immerse the trimmed cores in water for 24 hours, drain for one minute, remove surface water with a damp cloth, then weight immediately.
Tolerance for thickness and density reported as the average of three cores of each lot shall be as follows:
The compacted thickness shall not be more than ¼ in. less than the pervious concrete pavement thickness specified in the construction documents, with no single core exceeding ½ in. less than the specified thickness; nor shall the average compacted thickness be more than the 1-1/2 in. more than the specified thickness.
When a lot is outside one or more of the limits described in item 6.c above on this section, the lot shall be subject to rejection, removed and replaced at the Contractor’s expense and with no additional cost to the Owner.
Core holes shall be filled with concrete preblended grout.
REPAIRS AND PROTECTION
Contractor shall take care when working with loose materials such as soil, shredded hardwood mulch, landscape stones, other concrete and steel materials, other parking lot features, etc. in areas adjacent to completed pervious concrete and provide protection when necessary to avoid damaging and clogging the pervious concrete porous spaces/voids during the remainder of the parking lot construction.
No Traffic (Pedestrian, Equipment, or Vehicular) on pervious concrete material until the concrete has cured for at least seven uninterrupted days and until the pavement is accepted by the Engineer for opening to traffic.
The Contractor shall be responsible for damage or injury to property resulting from defective work or materials and from any act, omission, or misconduct in its manner or method of executing the work.  When direct or indirect damage or injury is done, such property shall be restored with no additional payment to a condition similar or equal to that existing before such damage or injury, or such damage or injury shall be made good in an acceptable manner and at no additional cost to the Owner.
+ + END OF SECTION + +
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*********************************************************************************************
NTS:   If not used in the Project, delete curbs, gutters, sidewalks, ramps, or driveways from the section and all sections accordingly.
*********************************************************************************************
1. GENERAL
DESCRIPTION
Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install Portland Cement Concrete (PCCP) curbs and gutters, concrete sidewalks, concrete ramps, and PCCP driveways.
Related Sections:
*********************************************************************************************
NTS:  List below list of sections covering products, construction and equipment that a user might expect to find in this section, but are specified elsewhere.  Do not list administrative and procedural Division 01 sections.
*********************************************************************************************
Section 31 00 05, Trenching and Earthwork. 
*********************************************************************************************
NTS:  Section “1.2” is to be included if project is bid on unit price basis. Section to be deleted or revised if project is to be bid on lump sum basis.
*********************************************************************************************
*********************************************************************************************
NTS:  Insert at (--1--) and (--2--) below the various curb, gutter, sidewalk, ramp and driveway, types to be used for project.  Adjust Section “1.2” below for additional work item numbers as needed.
*********************************************************************************************
MEASUREMENT AND PAYMENT
Curb and Gutter 
Work Item Number and Title
32 16 00-A (--1--) Curb and Gutter
32 16 00-B (--2--) Curb and Gutter
Curb and gutter will be measured by the linear foot along the front face of the section at the finished grade elevation of the type specified.
The accepted quantities of curb and gutter Work will be paid at the unit price per linear foot as listed on the submitted Bid schedule for curb and gutter, of the type specified.
Sidewalks
Work Item Number and Title
32 16 00-C- (--1--) Sidewalks
32 16 00-D- (--2--) Sidewalks
The accepted quantities of sidewalks will be measured by the square yard of finished surface.
The accepted quantities will be paid at the unit price per square yard as listed on the submitted Bid schedule, complete in place. 
ADA Curb Ramps 
Work Item Number and Title
32 16 00-E- (--1--) ADA Curb Ramps, All Types
Payment for ADA Curb Ramps shall be on a unit price basis for all types.
The pay quantity for ADA Curb Ramps will be the actual number constructed complete in place according to applicable standards. 
*********************************************************************************************
NTS: Based on the driveway material and types encountered during the project, add additional driveway  work items below. Coordinate with the standard details on the Drawings. Examples or varying material and types may include: commercial, residential, gravel, concrete or asphalt. As needed include projects specific requirements for Bollards in Part 2 Products and Part 3 Execution of this Section
*********************************************************************************************
Driveways
Work Item Title and Number 
32 16 00-F- (--1--) Driveways
32 16 00-G- (--2--) Driveways
Payment of these items shall be on a unit price basis for the depth and type shown on the Drawings and includes the portion of the driveway on which the sidewalk and the approach are located. 
The accepted quantities for driveways shall be paid at the unit price per square yard as listed on the submitted Bid schedule, complete in place.  
*********************************************************************************************
NTS:  As needed include projects specific requirements for Bollards in Part 2 Products and Part 3 Execution of this Section
*********************************************************************************************
Bollards
Work Item Title and Number 
33 44 13-H Bollards
Payment for bollards shall be on a unit price basis for each bollard furnished and installed in place as shown and specified on the Drawings.
The pay quantity shall be the number of bollards actually furnished and installed.
This item shall include costs to furnish labor, materials, tools, and equipment, both permanent and temporary, for the construction of bollards associated with work shown on the Drawings.
REFERENCES
*********************************************************************************************
NTS:  Retain all applicable standards below.  Add others as required.
*********************************************************************************************
Standards referenced in this Section are listed below:
Indiana Department of Transportation (INDOT) - Standard Specifications: 
Section 502, Portland Cement Concrete Pavement, PCCP
Section 604, Sidewalks, Curb Ramps, Steps, and Handrails 
Section 605, Curbing
Section 610, Approaches and Crossovers
Section 702, Structural Concrete 
Americans with Disabilities Act (ADA)
Part II Architectural and Transportation Barriers Compliance Board
QUALITY ASSURANCE
Installer: Shall have a minimum of two years’ experience installing PCCP curbs and gutters, concrete sidewalks, concrete ramps, and PCCP driveways.
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS
Action Submittals: (NOT USED)
Product Data (NOT USED)
Shop Drawings (NOT USED)
Samples (NOT USED)
Delegated Design Submittal (NOT USED)
Informational Submittals: (NOT USED) 
Certificates (NOT USED)
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions (NOT USED)
Source Quality Control Submittals (NOT USED)
Field Quality Control Submittals (NOT USED)
Qualifications Statements (NOT USED)
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. (NOT USED)
Operation and Maintenance Data (NOT USED)
Record Documentation (NOT USED)
Training Material (NOT USED)
Warranty Documentation (NOT USED)
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
PRODUCTS
*********************************************************************************************
NTS:  As needed add or remove the projects specific driveway material requirements. 
*********************************************************************************************
CONCRETE 
Concrete shall be in accordance with INDOT Standard Specifications latest edition, Section 502 for PCCP and 702 for Concrete, Class A.
Unless otherwise specified on the Drawings, the Work shall be plain concrete.
Proportioning and Design of Class “A” Concrete Mix:
Minimum compressive strength at 28 days: 4,000 psi.
Maximum water-cement ratio by weight: 0.45.
Minimum cement content: 564 pounds per cubic yard.
*********************************************************************************************
NTS:  Include additional requirements for property owners driveways based on project specific requirements. Consider the existing materials and depth of the driveways.  
*********************************************************************************************
GRAVEL DRIVE RESTORATION
Pavement replacement for the gravel driveways shall consist of 2” of INDOT #73 on 6” of INDOT 53 compacted stone. Refer to Section 31 00 05 for material gradation requirements. 
EXECUTION
*********************************************************************************************
NTS:  Specifier must discuss the proposed typical PCCP section for driveways with Owner prior to finalizing Paragraph “3.1.b”.  In addition, this section must comply with any detail(s) included as part of the proposed construction plans.
*********************************************************************************************
DESCRIPTION
The Work shall consist of the construction of PCCP curbs, gutters, concrete sidewalks, concrete ramps and PCCP driveways in accordance with these Specifications and in conformance with the lines and grades shown on the Drawings or established by the Engineer. Unless otherwise noted on the Drawings, all sidewalks shall be 4 inches thick and 6 inches thick through driveways.  
PCCP residential driveway approaches shall be 6 inches thick on top of 4 inches compacted aggregate No. 53.  PCCP commercial driveway approaches shall be a minimum 8 inches thick on top of 4 inches compacted aggregate No. 53.
All areas, elements and facilities intended for pedestrian access, circulation and use that are constructed, installed or altered in the public right-of-way and which are subject to Title II of the Americans with Disabilities Act (ADA) shall comply with Part II Architectural and Transportation Barriers Compliance Board, latest edition.
EXCAVATION
Excavation shall be made to the required depth and to a width that will permit the installation and bracing of the forms. The foundation shall be shaped and compacted to a firm, even surface conforming to the section view shown on the Drawings. Bracing and staking of forms shall be such that the forms remain in both horizontal and vertical alignment until their removal.
For curb installation, the excavation shall be made to the required depth, and the base upon which the curb is to be set shall be compacted to a firm, even surface in accordance with the section view shown on the Drawings.  All soft and unsuitable material shall be removed and replaced with compacted aggregate No.53 or as specified on the Drawings.
FORMS
Forms shall be of wood, metal or other approved material and shall extend for the full depth of the concrete. Forms shall be straight, free from warp and of sufficient strength to resist the pressure of the concrete without springing. Bracing and staking of forms shall be such that the forms remain in both horizontal and vertical alignment until their removal.
PLACING CONCRETE
Concrete shall be proportioned, mixed and placed in accordance with the requirements for the class of concrete specified. After the concrete for the curb is placed, it shall be tamped and spaded or vibrated until mortar entirely covers the surface. The top shall be floated smooth and the outer upper corner rounded to a 1/4 inch radius.
The face and the top of the curb shall be checked with a 10 foot straight-edge. Portions showing irregularities of 1/4 inch or more shall be removed and replaced at the expense of the Contractor.
Compaction of concrete placed in the forms shall be by vibration or other acceptable methods. Forms shall be left in place for 24 hours or until the concrete has set sufficiently so that they can be removed without injury to the curbing. Upon removal of the forms, the exposed curbing face shall be rubbed immediately to a uniform surface. Rubbing shall be accomplished by the use of water and a carborundum brick. For the purpose of matching adjacent concrete finishes or for other reasons, the Engineer may permit other methods of finishing. Plastering will not be permitted.
The foundation shall be thoroughly moistened immediately prior to the placing of the concrete. The proportioning, mixing and placing of the concrete shall be in accordance with the requirements for concrete Class A in compliance with INDOT Standard Specifications latest edition, Section 604.03(d). 
FINISHING
Comply with INDOT Standard Specifications latest edition, Section 604.03(e) and provisions thereto for finishing Work.
The surface shall be finished with a float. No plastering of the surface will be permitted. All outside edges of the slab and all joints shall be edged with a 1/4 inch radius edging tool.
JOINTS
For curb and gutter installation, where the adjacent pavement contains joints, such joints shall be continued through the integral curb. Pavement contraction joints shall be carried through integral curb with preformed joint material 1/4 inch thick, shall conform to the cross section of the curb, and shall be set perpendicular to the face and top of the curb. Preformed expansion joints shall be placed at the beginning and end of all curb returns and also at all castings.
Curbing that is not constructed integral with adjacent pavement shall be constructed with intermediate planes of weakness, 1/3 depth, sawed at 10 foot intervals. The width shall not be less than 1/8 inch or more than 1/4 inch, and they shall be placed at the beginning and end of all curb returns and also at all castings.
Expansion joints shall be carried through the sidewalk, with preformed joint filler. Expansion joints shall be a minimum of 1/2 inch wide, full depth and spaced at a distance not to exceed 48 feet. Dummy transverse joints shall be evenly spaced between expansion joints and/or drives and steps with a maximum spacing of 6 feet. Remolded expansion joint filler 1/2 inch thick shall be provided between new and old sidewalks and driveways and abutting existing buildings or steps.
Construction joints shall be formed around all appurtenances such as manholes, utility poles, etc., extending into and through the sidewalks. Pre-molded expansion joint filler 1/4 inch thick shall be installed in these joints. This expansion joint material shall extend for the full depth of the sidewalk.
CURING
Concrete shall be cured for at least 72 hours. Curing shall be by means of moist burlap or mats or by approved curing compounds.   The method and details of curing shall be subject to Engineer’s approval.  During the curing period, all traffic, both pedestrian and vehicular, shall be excluded.
RECONSTRUCTED CONCRETE SIDEWALKS OR PCCP DRIVEWAYS
This Work consists of the satisfactory removal, disposal of removed material and replacement of existing concrete walk or drives or the placing of new sidewalks or driveways at the locations indicated on the plans or as directed.
Where an existing concrete sidewalk or PCCP driveway is to be reconstructed, all disintegrated concrete, stone, or other material shall be completely removed and replaced with new concrete sidewalk or driveway in accordance with this specification.
The proposed concrete sidewalk shall be constructed the same width as the adjoining walk, or to a width of no less than 18 inches from the face of curb, or to another width as directed or shown on the Drawings.
The removal of a concrete sidewalk or PCCP driveway shall be to uniform lines as directed. The Contractor may be required to cut the sidewalk or driveway to be removed in a straight line with an approved power driven concrete saw if an existing joint is not available. The sawing shall be such that the portion of sidewalk or driveway to remain in place will not be damaged in any way. Any portion of the sidewalk or driveway, which is damaged or removed back of the established line, shall be replaced at the Contractor’s expense.
BACKFILLING
After the concrete has set sufficiently, the spaces in front and behind the curb shall be refilled with suitable material to the required elevation in layers of not more than 6 inches and be thoroughly tamped.
CURB MACHINE
Curb machines may be used to construct curb provided the curb can be constructed to the requirement of these Specifications.
INTEGRAL CURB WORK
If integral curb Work is specified or required it shall be constructed as shown on the Drawings using Concrete, Class A.
DRIVEWAY CLOSURE AND RESTORATION
Property owners shall be notified of work at driveway a week prior to driveway closure.
Replace and repair driveways back to original condition and as specified.  
+ + END OF SECTION + +
CURBS, GUTTERS, SIDEWALKS, RAMPS AND DRIVEWAYS	32 16 00-18
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PLANTINGS
v. 4.20
1. GENERAL
*********************************************************************************************
NTS:  This Section is intended for projects that are installing plantings such as seed mixes, herbaceous plugs, live stakes, and trees and shrubs for streetscape or general landscape as well as bioretention systems, wetland or streambank restoration and mitigation.  Edit as required based on project specific requirements. Review approved permits and add applicable requirements into this specification. Permits will often have planting requirements and survival rates based on plant species and types. If permit requires a certain number of healthy trees after the required maintenance period, make sure additional trees are planted to ensure final permit compliance is met. Coordinate Section with Lawns and Grasses, Clearing and Grubbing, and Trenching and Earthwork Sections. 
*********************************************************************************************
DESCRIPTION
Scope:
Contractor shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install seed mixes and plants. 
*********************************************************************************************
NTS:  Delete Paragraph “2” if planting locations are not shown on the Drawings.  
*********************************************************************************************
Extent of planting and plant types are shown on the Drawings. 
Types of products required include the following.
*********************************************************************************************
NTS: Retain applicable products below.  Add others as required. Erosion Control Materials are included in 01 57 13 Erosion and Sedimentation Control. Earthwork and Compaction are included in 31 00 05, Trenching and Earthwork. Topsoil, Lawn Grass Seed, Turf Grass Sod, Fertilizers, Mulches, and Water are included in 32 92 00 Lawns and Grasses. If these Sections are not to be included in the Project, add additional products below, and add definitions and requirements in the Section as applicable. 
*********************************************************************************************
Shade and flowering trees.
Deciduous shrubs.
Coniferous evergreen trees and shrubs.
Broadleaf evergreen trees and shrubs.
Vines and ground cover plants.
Bulbs, corms, tubers and rhizomes.
Herbaceous and woody perennials.
Seeded Plants
Securement and protection accessories.
Accessories.
*********************************************************************************************
NTS: List below only sections covering products, construction and equipment that a user might expect to find in this section, but are specified elsewhere. Do not list administrative and procedural Division 01 sections. Insert at (--1--) the number and name of the Division 33 installation section or any other referenced sections.
*********************************************************************************************
Related Sections
Section 31 00 05, Trenching and Earthwork
Section 31 11 00, Clearing and Grubbing
Section 32 92 00, Lawns and Grasses
Section (--1--).
MEASUREMENT AND PAYMENT
*********************************************************************************************
NTS:  Retain one version of the Section below (Unit Price or Lump Sum) and delete the other for planting payment.
*********************************************************************************************
*********************************************************************************************
NTS:  Adjust Section “1.2 A.” below for additional work item numbers as needed. Insert at (--1--) and (--2--) below acceptable Seed Mixes for the Project. Seed Mixes are Project and permit specific and shall comply with Authorities having Jurisdiction. Delete unused work items. Unit Price Items can include Seed Mix A – Forested Wetland, Seed Mix B – Sedge Meadow, Seed Mix C – Mesic Prairie, Seed Mix D – Emergent Wetland, Seed Mix E – Soil Stabilization (Temporary), or other Project specific items. 
*********************************************************************************************
Seed Mixes: (Unit Price)
Work Item Number and Title
32 92 00-A (--1--) Seed Mix
32 92 00-B (--2--) Seed Mix
Payments shall be made at the unit price per square yard as listed on the submitted Bid schedule for seeding, which shall include all required fertilizer, topsoil, mulch, final grading and equipment, unless these items are classified separately in the Contract Documents. 
Measure of surfaces seeded shall be made of the area within the rights-of-way or easements designated by the Engineer for restoration. 
*********************************************************************************************
NTS:  Retain Paragraphs 4 below if Mitigation seeding is required for the Project.
*********************************************************************************************
Payment for Mitigation seeding shall be on a unit price per acre of seeding. The unit price shall constitute full compensation for providing all labor, materials, and equipment, both temporary and permanent, and all other cost associated with the wetland mitigation seeding per project drawings and specifications.
*********************************************************************************************
NTS:  Adjust Section “1.2 B.” below for additional work item numbers as needed. Insert at (--1--) and (--2--) below acceptable Plantings for the Project. Plantings are Project and permit specific and shall comply with Authorities having Jurisdiction. 
*********************************************************************************************
Plantings: (Unit Price)
Work Item Number and Title
32 90 00-A (--1--) Plantings
32 90 00-B (--2--) Plantings
Payment for plantings shall be on a unit price basis per plant. 
The unit price shall constitute full compensation for providing all labor, materials, and equipment, plant, fertilizer, as required, both temporary and permanent, and all other cost associated with the establishment and maintenance for all plantings.
*********************************************************************************************
NTS:  Retain Paragraphs 4 below if Mitigation planting is required for the Project.
*********************************************************************************************
Payment for Mitigation planting shall be on a unit price per each plant planted. The unit price shall constitute full compensation for providing all labor, materials, and equipment, both temporary and permanent, and all other cost associated with the wetland mitigation planting per project drawings and specifications.
*********************************************************************************************
NTS: Delete Lump Sum below unless applicable for the project. Fort Wayne’s preference is to bid Plantings on a unit price basis. Lump Sum payment for plantings should be used for smaller projects or projects that have hard to measure quantities.
*********************************************************************************************
Plantings: (Lump Sum)
Work Item Number and Title
32 90 00-A Plantings
Payment for plantings shall be on a lump sum basis. 
The lump sum price shall constitute full compensation for providing all labor, materials, and equipment, both temporary and permanent, and all other cost associated with the establishment and maintenance for all plantings.
Submit a schedule of values outlining the materials to be installed for plantings. 
*********************************************************************************************
NTS: Delete Live Staking below unless applicable for the project.
*********************************************************************************************
Live Stakes: (Lump Sum)
Work Item Number and Title
32 90 00-A Live Stakes
Payment for live stakes shall be on a lump sum basis. 
The lump sum price shall constitute full compensation for providing all labor, materials, and equipment, both temporary and permanent, and all other cost associated with the establishment and maintenance for the live staking.
*********************************************************************************************
NTS: Retain Extended Service Pay Item if extended service is required for the Project. The intent of the pay item is to determine cost associated with the 2-year extended service that follows the 1-year warranty period. This Pay Item allows for an extended service contract to be changed ordered out of the original Contract and set up as a new Project. The Original Project will then be closed out after the 1-year warranty period. 
*********************************************************************************************
Plantings Extended Services: (Lump Sum)
Work Item Number and Title
32 90 00-A1 Plantings Extended Service
Payment for plantings extended service shall be on a lump sum basis with payments made biannually 
The lump sum price shall constitute full compensation for providing all labor, materials, and equipment, both temporary and permanent, and all other cost associated with the care and maintenance for the plantings to meet the extended service acceptance criteria.
Work for the pay item includes, but not limited to the following: maintaining plantings, replanting, remulching, spraying, staking, watering, and removal of unwanted species.
*********************************************************************************************
NTS:  References required will vary depending on permits required for the project. Determine the necessary permits and appropriate references. Retain applicable standards and add others as required.
*********************************************************************************************
REFERENCES
American Society for Testing and Materials, (ASTM)
ASTM D 5268, Specification for Topsoil Used for Landscape Purposes
*********************************************************************************************
NTS: Delete Live Staking below unless applicable for the project.
*********************************************************************************************
ASTM D6765-02 Standard Practice for Live Staking
Indiana Department of Transportation Standard Specifications
621.06, Seed Mixtures
American National Standards Institute (ANSI)
ANSI Z60.1, “American Standard for Nursery Stock”
Hortus Third: A Concise Dictionary of Plants Cultivated in the United States and Canada
QUALITY ASSURANCE
Installer Qualifications:  A qualified Contractor who maintains an experienced full-time supervisor on Project site when seeding and planting is in progress.
Preinstallation Conference:  Conduct conference at Project site.
Use adequate numbers of skilled workmen who are thoroughly trained and experienced in the necessary crafts and who are completely familiar with the specified requirement and the methods needed for proper performances of the work of this Section.
*********************************************************************************************
NTS:  Retain Paragraph C for Projects requiring mitigation, otherwise delete.
*********************************************************************************************
Contractor shall have been, and currently engaging in mitigation installation for a period of two (2) or more years.  Provide proof of three (3) or more successful wetland seed, plug, shrub, and tree installations.
Contractor shall have access to and experiences with a no-till seed drill designed for seed installations.  Such drills are manufactured by Truax, Great Plains, and John Deere, Inc.  Hydroseeding may not be substituted for drill seeding.
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS
Action Submittals. Submit the following:
Product Data 
Planting – Product Data:
For each type of product indicated submit:
Manufacturer's product data and specifications for all required materials.
Provide quality, size, genus, species, and variety of exterior plants indicated, complying with applicable requirements in ANSI Z60.1, “American Standard for Nursery Stock”.
Written description of the proper collecting, storing, shipping, handling, and planting techniques and methods, equipment, and tools to be used.
Seed Mixture for each type of seed and each seed lot.  Include pure live seed weight of each seed species.
*********************************************************************************************
NTS:  Retain Paragraph “e” below, where hydroseeding is required.
*********************************************************************************************
Proportions of each component contained in hydroseed mixture.  Identify number of pounds of each component required for each 100 gallons of water.  Include the number of square feet that can be installed with each full tank of hydro-seed mixture.
Shop Drawings
Planting – Schedule
Provide Schedule: Indicating anticipated planting dates for each type of planting.
Final Seedbed Preparation 
Submit method of tillage for final seedbed preparation. Disking or rototilling to cover the site at least twice is the preferred method. 
Samples (NOT USED)
Delegated Design (NOT USED)
Information Submittals. Submit the following:
Certificates
Planting - Seed Label Tags
Seed Label Tags required by law to accompany shipments.
Upon completion of the installation, deliver Seed Label Tags to the Engineer.
Certification of Seed:  From seed vendor for each seed mixture stating botanical and common name and percentage by weight of each species and percent pure live seed.  Include year of pure live seed test date and date of packaging. Submit at least two weeks prior to time of planting.
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions
Planting – Manufacturers’ Instructions
Manufacturer’s installation instructions for all required materials, as available. 
*********************************************************************************************
NTS:  Retain Paragraph “a” below, if required.
*********************************************************************************************
Source Quality Control Submittals 
Planting – Source Quality Control Data
Written statement providing the locations of the property from which the plantings are to be obtained and the names and addresses of the suppliers. 
Plants shall be purchased from the nurseries located in the Midwest and of a latitude similar to that of the project (same hardiness zone). The Contractor shall submit, for approval by Engineer, sources and location of seed and plant material prior to ordering materials.
*********************************************************************************************
NTS:  Yellow Tag Certification Program is used for plants on mitigation projects. Delete if not applicable.
*********************************************************************************************
Initial effort shall be made to purchase plants that are source identified by The Indiana Crop Improvement Association Yellow Tag Certification Program. If Yellow Tag plants are not available, plants may be selected that are of a relative latitude. Plants not meeting Yellow Tag requirements shall be submitted for approval. 
Field Quality Control Submittals (NOT USED)
Qualifications Statements (NOT USED)
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
*********************************************************************************************
NTS:  Retain Paragraph “a” below, if bid lump sum.
*********************************************************************************************
Special Procedure Submittals 
Planting – Schedule of Values
Schedule of values including appropriate breakdown of materials intended to be installed for all plantings.
Closeout Submittals. Submit the following:
Operation and Maintenance Data (NOT USED)
Record Documentation 
Planting – As Built Plan
Submit as built plan upon project completion including location of planting areas and species and quantities planted. 
Training Material (NOT USED)
Warranty Documentation
Planting – Warranty Documentation
Submit written warranty, signed by Contractor, as specified.
Submit extended service inspection and recommendation reports, as specified.
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
PRODUCT DELIVERY, STORAGE AND HANDLING 
General 
Material delivery, storage and handling must conform to requirements in Contract Documents. Refer to Section 01 65 00 Product Delivery Requirements and Section 01 66 00 Product Storage and Handling Requirements.
Delivery of Materials:
Deliver each type of plant as the Work progresses, after preparations for planting that specific type of plant is completed, and when plants will be planted immediately upon arrival at the Site.  Do not stockpile plants on-Site.
Deliver packaged materials in original, unopened containers, legibly showing weight, analysis and name of manufacturer.  Protect materials from deterioration during delivery.  Provide protective covering.
Do not drop plants during delivery.
Immediately remove unacceptable material from Site.
Storage of Materials:
If planting is delayed more than two hours after delivery, set plants in shade, protect from weather and mechanical damage, and keep roots moist.
Set balled stock on ground and cover ball with soil, moistened peat moss or other acceptable material.
Heel-in bare root plants in a bed containing adequate peat moss to keep roots in a moist condition.  Soak roots in water for two hours before planting.
Store and cover materials to prevent deterioration.  Remove packaged materials that have become wet, or show deterioration or water marks, from Site.
*********************************************************************************************
NTS: Delete Live Staking below unless applicable for the project.
*********************************************************************************************
Protect live stakes from exposure to wind and direct sunlight.
Live stakes collected more than twelve hours prior to installation, must be carefully bound, secured, and stored submerged in clean fresh water for a period of up to two weeks.  Outdoor temperatures must be less than 50 degrees F and temperature indoors and in storage containers must be between 34 and 50 degrees F.
If the live stakes cannot be installed during the dormant season, cut during the dormant season and hold in cold storage at temperatures between 33 and 39 degrees F for up to two months.
Handling of Materials:
Handle balled and burlapped plants so that the ball will not be loosened or broken.  Immediately remove split, broken or loosened balled and burlapped material from Site and replace with new material.
Do not remove container-grown plants from containers until planting time.
Do not lift or drag plants by stems or trunks.  Handle plants by lifting root ball or container.
Water as necessary to maintain plant root systems in a moist condition.
*********************************************************************************************
NTS: Delete Live Staking below unless applicable for the project.
*********************************************************************************************
Install live stakes within six hours of collection or receipt.  If planting does not occur within six hours, live stakes must be properly stored as noted above.
PROJECT CONDITIONS
Existing Conditions:
*********************************************************************************************
NTS: Retain or edit paragraph “1” below, as required.
*********************************************************************************************
Obstructions Below Ground and Utilities: Exercise caution in all planting operations, as there may be underground electric and telephone cables, sewer lines and water lines throughout the entire Site.  Study and be familiar with the location of these obstructions and underground utilities.  Place plantings, where shown in the proximity of these obstructions and underground utilities, clear of any interference.  Repair all damages to obstructions and underground utilities caused by the Work of this Section. Contact 811 for utility locations prior to beginning work. 
Environmental Requirements:
Proceed with and complete planting as rapidly as portions of the Site become available, working within the seasonal limitations for each type of planting required.
Proceed with planting only when current and forecasted weather conditions are favorable to successful planting and establishment of plants.
*********************************************************************************************
NTS:  Retain Paragraph “a” below, if seeded mixtures are required.
*********************************************************************************************
Do not broadcast seed when wind velocity exceeds five miles per hour.
Do not plant when drought, or excessive moisture, or other unsatisfactory conditions prevail.
Begin maintenance immediately after each area is planted and continue until acceptable growth is established.
Herbicides, chemicals and insecticides shall not be used on areas bordering wetlands, unless approved by the Engineer.
Do not resort to chemical control measures at the first sign of insect or disease attack.  Make an attempt to determine the environmental cause of the attack and take corrective measures.
*********************************************************************************************
NTS:  Retain Paragraph “6” below, if insect and disease protection is required.
*********************************************************************************************
Apply chemical insect and disease measures locally and specifically to the area and type of planting in need of such insect and disease control, so as not to damage plantings, or endanger the environment.  Select natural chemical controls specific to the type of insect or disease encountered or provide naturally controlling insect predators and bacterial controls for release at the Site. 
Plantings exhibiting a broad and heavy infestation of insects or diseases, or where insects or diseases have disfigured plantings such that they no longer provide their intended aesthetic effect, shall be replaced with new plantings.
*********************************************************************************************
NTS: Edit paragraph “C” below, based on project specific requirements. 
*********************************************************************************************
Scheduling: 
Seed Mixes
Spring Planting: After last frost to June 30th
Fall Planting: September 15th to freeze-up
During other periods, the time of planting and method shall be approved by the Engineer.
Herbaceous Plugs:
Spring Planting: After last frost to June 30th. 
During other periods, the time for planting shall be approved by the engineer. 
Trees and Shrubs
Plant trees and shrubs during one of the following periods:
Spring Planting: Bare root, container or balled nursery stock may be planted after last frost to June 30th.
*********************************************************************************************
NTS: Coordinate summer planting with Construction Schedule. Delete if not applicable.
*********************************************************************************************
Summer Planting: Summer planting may occur, with approval of Engineer, using only balled or container nursery stock. 
Fall Planting: September 15th to freeze up. 
*********************************************************************************************
NTS: Delete if live stakes are not applicable.
*********************************************************************************************
Live Stakes
Planting shall be accomplished during the dormant season, October 2nd through May 7th.
Do not proceed with installation of plants until all subgrade utility services have been installed, are operating successfully and have been approved by Engineer.
Plant only after final grades are established and approved by Engineer. If planting occurs after lawn and grasses Work, protect lawn and grass areas and promptly repair damage to lawns and grasses resulting from planting operations.
If planting trees and shrubs during summer planting period, apply anti‑desiccant to trees and shrubs using power spray to provide an adequate film over trunks, branches, stems, twigs and foliage to protect during digging, handling, and transportation. 
One week before evergreen trees and deciduous trees and shrubs in full leaf are to be dug, and/or shipped spray with anti‑desiccant at nursery before moving and again two weeks after planting.
WARRANTY
General Warranty:  The special warranties specified in this Section shall not deprive Owner of other rights or remedies that Owner may otherwise have under the Contract Documents and shall be in addition to, and run concurrent with, other warranties required by Contractor under the Contract Documents.
Contactor shall guarantee the exterior plants, for the warranty period indicated, against defects including death and unsatisfactory growth, except for defects resulting from lack of adequate care and maintenance, or abuse by Owner, or incidents that are beyond Contractor’s control.
Warranty Period:
*********************************************************************************************
NTS:  Paragraph “1.” specifies the length of the warranty period. Edit Paragraph “1.” to suit the needs of the Project. 
*********************************************************************************************
The end of the warranty period shall occur in late summer following the first winter dormancy, and date shall be determined by Engineer. 
The Contractor is advised that he/she is required to establish and maintain the specified stand of plants until the end of the warranty period. If, during the warranty period, it becomes evident that any particular species is absent or weak, the Contractor shall take all steps necessary to meet the specifications, at no additional cost to the Owner. The Contractor shall utilize all measures he/she deems necessary to establish this vegetation, including the use of appropriate nurse or cover crops on the project areas.
*********************************************************************************************
NTS: Retain paragraph 1.9 below for Projects that require extended service. Edit minimum service periods below to suit project permits.
*********************************************************************************************
EXTENDED SERVICE
Contactor shall guarantee the exterior plants, for the extended service period indicated, against defects including death and unsatisfactory growth, except for defects resulting from lack of adequate care and maintenance, or abuse by Owner, or incidents that are beyond Contractor’s control.
Extended Landscape Service Period:
Begin extended service immediately after each planted area is acceptably completed and the warranty period has been satisfied.  Provide extended service for not less than the following periods:
*********************************************************************************************
NTS: Retain paragraphs “a”, “b”, “c”  and “d” below, as required.  Edit minimum service periods below to suit permit requirements, local customs, and growing conditions.
*********************************************************************************************
Seeding: 2 years
Trees and Shrubs: 2 years 
Vines and Ground Cover Plants: 2 years 
Herbaceous and Woody Perennials: 2 years 
PRODUCTS
GENERAL – PLANTING
General Landscape Design Criteria:
Provide plant materials true to name and variety, established in Hortus III.  
Provide nursery‑grown plants complying with ANSI Z60.1, typical of their species or variety and with a normal habit of growth for type of plant required, with healthy root systems developed by transplanting or root pruning.  Provide well‑shaped, fully branched, healthy, vigorous plants free of disease, insects, eggs, larvae, and defects such as knots, sun scald, injuries, abrasions, and disfigurement.
*********************************************************************************************
NTS: Retain one version of paragraph “3” below, as required.  Retain first version if many species of plants are required. Retain second if many plants of same species are required.  Labeling is recommended unless an expert is available to identify material.
*********************************************************************************************
Label each tree and shrub and all bundles or flats of plants with securely attached, waterproof tag bearing legible designation of botanical and common name.
0. Label at least one tree and one shrub and one bundle or flat of plants of each variety and caliper with a securely attached, waterproof tag bearing legible designation of botanical and common name.
*********************************************************************************************
NTS: Edit paragraph “4” below or add other criteria applicable to the overall landscape affect, as required.
*********************************************************************************************
Where formal arrangements or consecutive order of trees or shrubs are shown, select plants for uniform height and spread, and label with number to assure symmetry in planting.
General Seed Criteria
Seed that has been stored at temperatures, or under conditions not recommended by the seed supplier, or has become wet, moldy, or otherwise damaged, shall not be acceptable.  
All native seed must be of wild ecotype. No hybrids or cultivars may be included.
Local genotype seed shall be used due to its adaptation to local soil and climate. These specifications do not apply to the temporary matrix.
Stabilize with oats or annual rye grass. Do not stabilize site with winter rye, grain rye, or winter wheat. These plants produce toxins that inhibit prairie seed germination.
*********************************************************************************************
NTS: Delete Live Staking below unless applicable for the project.
*********************************************************************************************
LIVE STAKES SOURCE
Harvesting indigenous plant species.
Plant materials shall be of the species listed on the plans.
Harvesting shall be done by hand or with small equipment so there will be minimal disturbance to the site.
The materials shall be cut with chainsaws, brush axes, loppers, pruners or other devices that will provide a smooth cut without damage to the bard of the cutting or the remaining plant.  Cuts made at an angle of approximately 45 degrees, 8 to 10 inches above the ground, to assure that the plants will regenerate rapidly and in a healthy manner.  Live stakes shall be cut with a diagonal cut at the base of each stake and a flat cut on top.
Live cuttings shall be bundled together securely at the collection site with branches and limbs kept intact and transported to the work site in enclosed or covered trucks.  Cuttings shall be sprayed with water and covered with a wet tarp during storage and transport.
Cuttings should be installed within 24 hours of harvest.  Live cuttings that cannot be installed within 24 hours shall be placed in storage, at 40 to 50 degrees F. for protection.  Storage will provide protection from the wind, direct sunlight and drying by covering with a wet tarp.  Cuttings must be refrigerated if the air temperature is above 50 degrees F.
The harvesting site shall be left in a condition that will enhance regeneration of the plants.  Remnant materials from the harvesting operation shall be chipped or left in piles for wildlife cover.
Plant Materials from commercial sources
Plant materials shall be of the species listed on the plans.
Plants shall be harvested just prior to shipment to the site, or harvested no earlier than two months before planting and stored in refrigerated storage at 40 to 50 degrees F.  When shipped, plants shall be transported in enclosed or covered trucks and scheduled to arrive on site within 24 hours.  The plants shall be bundled and packed to prevent damage to the bark, limbs, or root systems.  All rooted plants shall be treated with a root gel to prevent drying.
The plant materials should be planted the day they arrive on site.  Plants and cuttings that cannot be planted the day they arrive shall be stored on site under a wet tarp to protect them from wind, direct sunlight, drying or other damage.  Cuttings or unrooted stock that is not planted within two days after arrival on the site shall be discarded unless refrigerated at 40 to 50 degrees F.  Discarded materials shall be replaced from commercial source at the contractor’s expense.
*********************************************************************************************
NTS: Paragraph 2.3 below outlines general requirements based on City Standards. Edit Paragraph 2.3 below to meet permit requirements.
*********************************************************************************************
MATERIALS
*********************************************************************************************
NTS: Location of seed species shall be shown on the Drawings.
*********************************************************************************************
Planting Materials
Plants shall comply with the state and federal laws with respect to inspection for plant diseases and insect infestation.
Plants shall be handled and packed carefully with precautions taken to ensure the arrival of plants in good condition. 
*********************************************************************************************
NTS:  Seed mixtures including type and quantities are Project specific and shall comply with Authorities having Jurisdiction. Insert at (--1--) the applicable seed mix. Insert at (--2--), (--3--), and (--4--) the type of the required seeds. Seed mix types can include Seed Mix A – Forested Wetland, Seed Mix B – Sedge Meadow, Seed Mix C – Mesic Prairie, Seed Mix D – Emergent Wetland, and Seed Mix E – Soil Stabilization (Temporary). Add additional seed mixes as required for the Project. 

Refer to plans for types and quantities. 

Review approved permits and add applicable requirements into this specification. Permits will often have planting requirements and survival rates based on plant species and types.
*********************************************************************************************
Seed Species
Provide seed mixes of the type as follows:
(--1--)
(--2--)
(--3--)
Herbaceous Plugs
Provide plugs of the type as follows:
(--1--)
Trees and Shrubs 
Provide Trees and Shrubs of the type as follows:
(--1--)
The above ground portions of each plant shall be healthy and vigorous, and free of disease, discoloration, infestation or deformity.
Containers or burlap shall be free of any plant species not specified; specifically weedy, noxious, invasive, and/or non-native species.
*********************************************************************************************
NTS:  Add live staking notes to the Drawings or edit paragraph below. Delete paragraph below if not used on the Project.
*********************************************************************************************
Live Stakes:
Live stakes shall be woody cuttings, capable of rooting, that are taken from shrubs.  All plant material s must be top quality stock.  Plant materials shall be true to species.  They shall be sound, healthy specimens and first-class representatives of their species.  Plant material containing serious injuries, inspect pests, diseases or are shriveled, will be rejected.
Live stakes shall be cut from approved sources using a sharp tool.  Live stakes shall be from 2 to 3 feet in length and a basal end of 0.5 to 1.5 inches in diameter.  The top ends shall be blunt and the basal end angled at 45 degrees.  Stakes shall be stripped of all stems and leaves, taking care to minimize scarring or bruising of the stakes.  Immediately upon cutting, stakes will be placed in water in a shaded area.
Collect live stakes while dormant, between October 1 and February 28.  Live stakes shall be planted not later than May 7th.
*********************************************************************************************
NTS: Keep paragraph “F” below if signs are required for protected mitigation. Otherwise delete. 
*********************************************************************************************
Protected Mitigation Sign
Sign shall be 6 inches wide x 10 inches tall and be constructed from rigid, weatherproof material with black permanent lettering.
Post to be steel fence “T” post, “U” post or other approved post.
Mount sign 5-6 feet above grade to post with steel U bolts or other approved method.
EXECUTION
GENERAL REQUIREMENTS
The Contractor shall be fully responsible for the installation of the vegetation as specified on in the Contract Documents.
No earthwork, tillage or other soil disturbance shall occur beyond limits of work as indicated on plans.  Impact to areas outside the limits of work shall be restored at the Contractor’s expense.
In the event that inclement weather or unsuitable soil conditions delay seeding (causing establishment of undesirable noxious species), a limited program of site specific herbicide application using a glyphosate-based brand herbicide shall be requested. The herbicide shall be spot or wick (not broadcast) applied only to select, undesirable noxious species, (not broadcast) to allow the planting schedule to resume according to the mitigation plan. The herbicide application(s) shall be used also as a management option to ensure the success of mitigation area seeding.
Damage to the grades resulting from access by the Contractor shall be restored at the Contractor’s expense.
Avoid herbicide application to existing tree plantings. 
Never apply fertilizer to green infrastructure or wetlands.
*********************************************************************************************
NTS:  Coordinate inspection requirements with permit conformance. 
*********************************************************************************************
INSPECTION
Contact Engineer for inspection at the following points of completion.
Planting plan layout.
Prepared seed bed.
Completed plantings 
Contractor shall examine the subgrade, verify the elevations, observe the conditions under which planting Work is to be performed, and notify Engineer, in writing, of unsatisfactory conditions.  Do no proceed with the Work until unsatisfactory conditions have been corrected in a manner acceptable to Engineer.
Inspect plants for injury, insect infestation, and improper pruning.
Do not begin planting or wrapping of trees until deficiencies are corrected, or plants, replaced.
Verify that seedbed is sufficiently firm.
Verify that the site is clean and free of debris.
Engineer may inspect trees and shrubs either at the place of growth or at the site before planting for compliance with requirements for genus, species, variety, size, and quality. Engineer retains the right to further inspect trees and shrubs for size and condition of root systems, insects, injuries, and latent defects and to reject unsatisfactory or defective material at any time during the progress of work. At the expense of the Contractor, rejected plant material will be removed immediately from the project. 
SEED PRODUCT PREPARATION AND INSTALLATION
General
The grade shall remain as existing and the soil shall be relatively free of rivulets, gullies, crusting, caking and will be friable.
Prior to seeding, the upper most 2” (in.) of soil shall be tilled by the Contractor for preparation of the seed bed.  Seeding shall occur only upon acceptance by Engineer of the prepared seedbed.
Cultivation shall be accomplished at such a time that seeding may occur immediately following cultivation.
If rain or other conditions create a less than ideal planting situation (i.e. frozen, muddy, etc. seedbed) it is the responsibility of the Contractor to inform the Engineer of these conditions and select one of the following options:
Drill into semi-frozen ground using a no-till drill;
Plant herbaceous plugs at the rate of 100 plugs per pound per individual species;
Wait for improved conditions.
Prior to starting work all seeding equipment shall be calibrated and adjusted to sow seeds at the proper seeding rate.
Equipment shall be operated in a manner to ensure complete coverage of the entire area to be seeded.
Seeded Areas:
Remove any existing erosion control matting and mow to height of 3-inches.
If vegetation exists on site, apply a glyphosate herbicide at least 2-weeks prior to installation on all actively growing vegetation.
Install seed when soil is sufficiently dry.
On slopes too steep to operate drill equipment, seed may be broadcast on the slopes; however, performance of the seed will need to meet this specification.
For broadcast seeders, NO seeds shall be sown during high winds (>5 mph) or when the seedbed is not in the proper condition for seeding.
Mulch
Following seeding, place clean, weed free straw at a rate of 1.5 tons per acre over seeded areas.
Crimp straw into soil surface with a straw crimper or straight disc, apply suitable tackifier or water thoroughly to minimize straw blowing off of seeded areas.
Seeding Methods
*********************************************************************************************
NTS:  Delete or add seeding methods as necessary. Adjust preference order to suit the project. Ensure all planting methods listed meet permit requirements. 
*********************************************************************************************
Seeding options. The following seeding options are in order of preference:
No-Till or Drill method. This method is the preferred method of seed installation and shall be utilized in all areas as possible.  Other methods may be substituted, with approval of Engineer, on areas with steep slopes, muddy soils, less than 0.25 acres or if appropriate equipment is not available.
Rolling of the seedbed shall not be required.
Depth bands shall be set between ¼” and ½” for proper seed planting depth.
Drop-Seeder method. This method may be used if no-till or drill equipment is not available.  Other methods may be substituted, with approval of Engineer, on areas with steep slopes, muddy soils, less than 0.25 acres or if appropriate equipment is not available.
Within 12 hours of seeding, if conditions permit or as soon thereafter as is practical, seeded areas shall be rolled at right angles to the runoff with an approved lawn-type roller to compact the seedbed and place the seed in contact with the soil or incorporated into the soil by culti-packing, ‘tracking’ with a tracked vehicle or by hand raking.
Broadcast method.  This method may be used if no-till or drill equipment or drop-seeding equipment is not available.  This method may also be used on areas with steep slopes, muddy soils or areas less than 0.25 acres.
Within 12 hours of seeding, if conditions permit or as soon thereafter as is practical, seeded areas shall be rolled at right angles to the runoff with an approved lawn type roller to compact the seedbed and place the seed in contact with the soil or incorporated into the soil by culti-packing, by ‘tracking’ with a tracked vehicle or by hand raking.
Hydroseeding.  This method may be used if no-till or drill equipment or drop-seeding equipment is not available.  This method may also be used on areas with steep slopes, muddy soils or areas less than 0.25 acres.
The hydraulic seeding equipment shall include a pump rated and operated at no less than 100 gallons per minute and at no less than 100 pounds per square inch (psi) pressure.
A minimum of 1,000 gallons of slurry shall be used.
The tank shall have a mechanical agitator powerful enough to keep all materials in a uniform suspension in the water.
The seed shall be applied in one (1) application without mulch.
Apply seed at full, manufacturer’s recommended rate per acre.
The slurry shall be applied in such a manner as the seed will be forced directly into the soil and NOT applied aerially.
HERBACEOUS PLUGS PREPARATION AND INSTALLATION
General Requirements
The site will be in the following condition:
The grade shall be shaped to the elevations shown on the plans.
Site is to be wet but not flooded.
The plants shall be kept dormant until they are planted (unless otherwise instructed by the supplier for certain species).
All plants shall be kept moist and cool and not be subject to freezing, drying, or overheating. 
Planting Procedures
The herbaceous plugs shall be planted as per plan, detail, and plant list
Plant rootstock in the bottom soil at a depth which shall not exceed two times is largest thickness
Firmly backfill the planting hole
Water immediately after planting
TREES AND SHRUBS PREPARATION AND INSTALLATION
General Requirements
The site shall be non-flooded
The plants shall be kept dormant until planted unless otherwise instructed by the supplier.
All plants shall be kept moist and cool and not be subject to freezing, drying, or overheating.
Planting Procedures
The woody plants shall be planted according to the mitigation plan, notes, plant list, and details
Dig a shallow, broad planting hole. Make the hole as wide as two to three times the diameter of the root ball, but only as deep as the root ball. It is important to make the hole wide because the tree/shrub roots must push through the surrounding soil to become established.
Remove the tree/shrub from the container by gently squeezing or tapping it while slipping the root ball out.
Set trees and shrubs plumb and in center of pit or trench with top of root ball flush with adjacent finish grades.
Balled and Burlapped:  Remove burlap and wire baskets from tops of root balls and partially from sides, but do not remove from under root balls.  Remove pallets, if any, before setting.  Do not use planting stock if root ball is cracked or broken before or during planting operation.
Place planting soil mix around root ball in layers, tamping to settle mix and eliminate voids and air pockets.  When pit is approximately one-half backfilled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is absorbed.  Water again after placing and tamping final layer of planting soil mix.
Inspect for circling roots:
Fluff out circling roots by scraping around the root ball to free the roots.
If a root is too large to straighten by hand, remove the root by cutting it out.  Make the cut prior to where the root circles, yet as far away from the trunk as possible.  Always use a sharp knife or pruners in order to make a clean cut.  Refrain from tearing the roots.
Circling roots have been corrected once all root tips are headed outward towards the surrounding soils instead.
Inspect root flare depth:
If the tree/shrub has a widening stem base above the root ball, then its root flare is in the correct location.  No visible root flare will necessitate the following steps to locate and correct this issue.
Locate the root flare by digging along the stem of the tree/shrub.  Look and feel for the widening part of the stem.
The root flare depth has been corrected once the widening part of the stem is above the soil line.
Ensure the base of the hole is compacted and free of loose soil:
Place the tree in the hole and check the root flare depth to the natural terrain.  The flare should be no lower than ground level.  Slightly above ground level is ok.
Back fill the hole with the same soil from the hole.
Pour water in the back filled soil to accelerate settling soil and eliminate air pockets.
Tree and Shrub Pruning:
Prune, thin, and shape trees and shrubs according to standard horticultural practice.  Prune trees to retain required height and spread.  Do not cut tree leaders; remove only injured or dead branches from flowering trees.  Prune shrubs to retain natural character.  Shrub sizes indicated are sizes after pruning.
Stake tree as per detail on plan. 
*********************************************************************************************
NTS: Delete Live Staking below unless applicable for the project.
*********************************************************************************************
LIVE STAKE PREPARATION AND INSTALLATION
Prior to placement or installation of live stakes, the Contractor shall flag all plant material locations for approval.  The Engineer may require adjustments to plant material locations to meet field conditions.
Live stakes shall be installed in the configuration, spacing and areas shown on the drawings.  The cuttings shall be tamped into the ground perpendicular to the slope to a firm hold and a minimum depth of 18 inches.  Where soils are soft and 24-inch stakes are not solid (i.e. if they can be moved by hand) 36-inch stakes shall be used.  Where soils are compacted or frozen and 24-inch stakes cannot be tamped into the ground without splitting, pilot holes may be drilled using an auger or reinforcing rod.  Pilot holes shall be narrower in diameter than the live stakes. 
*********************************************************************************************
NTS: Delete Mitigation Signs below unless applicable for the project.
*********************************************************************************************
MITIGATION SIGNS PREPARATION AND INSTALLATION
The Contractor shall install signs per plans to identify the boundaries of the wetland or riparian mitigation area(s) per permit requirements. 
MAINTENANCE DURING WARRANTY AND EXTENDED SERVICE 
Maintain and establish seed, tree and shrub areas by pruning, cultivating, watering, weeding, trimming, replanting, restoring planting saucers, tightening and repairing stakes and guy supports, resetting to proper grades or vertical position, and other operations as required to establish healthy, viable plantings.  Roll, regrade, and replant bare or eroded areas and re-mulch until a uniformly smooth seed, tree and shrub area is achieved.  
In areas where mulch has been disturbed by wind or maintenance operations, add new mulch.  Anchor as required to prevent displacement.
Do not allow plantings to wilt or show other signs of environmental stress.
Check and observe plantings for signs of insect and disease attack.  Take corrective measures immediately upon notice of such attack.  Control damaging insects and diseases.
Restore or replace damaged tree wrappings.
Remove dead plants immediately.  Replace immediately, unless required to plant in the succeeding planting season.
*********************************************************************************************
NTS: Watering will vary depending on type of plants selected. Retain paragraph “E” below, as a general approach that meets the needs of a broad variety of generally specified plants.
*********************************************************************************************
Provide sufficient water to ensure that the top six inches of the planting bed mix remains moist.
For trees in seeded areas or mulched areas, apply water to the ground surface directly under the canopy.  Apply water at a sufficiently slow rate to prevent water run-off from the soil surface but great enough to provide 0.2-inches of water per square foot of canopy area per hour for five hours each week.
Schedule watering to prevent wilting, puddles, erosion, and displacement of seed or mulch. Lay out temporary watering system if necessary to avoid walking over muddy or newly planted areas.
Water seeded areas at a minimum rate of 1-inch per week or as required to establish vegetation per the specifications.
Any decline in the condition of plants shall require Contractor to take immediate action to identify potential problems and undertake corrective measures.  If required, engage professional arborists or horticulturists to inspect plants, identify problems and recommend corrective procedures.  Advise Engineer of all such actions and submit inspection and recommendation reports.
*********************************************************************************************
NTS: Delete Live Staking below unless applicable for the project.
*********************************************************************************************
Soil moisture, appropriate for live stake survival, shall be monitored and provided if required.  Insect or disease infestation will be treated immediately.
*********************************************************************************************
NTS:  Retain Paragraph “H. and I.” for Projects requiring mitigation, otherwise delete. 
*********************************************************************************************
Visually inspect vegetation within the mitigation area in the spring, summer, and again in the fall of the year.  Management shall consist of removal of unwanted species and replanting as needed to meet the below criteria.
Control techniques for the above-mentioned invasive species may occur via hand pulling or through the use of a limited program of site` specific herbicide application.  The herbicide will be spot or wick applied only to select, undesirable noxious species, and shall be applied by a commercially licensed herbicide applicator.  A category 5 license shall be required for aquatic vegetation and a category 6 license shall be required for upland vegetation.
WARRANTY AND EXTENDED SERVICE ACCEPTANCE CRITERIA
*********************************************************************************************
NTS:  Confirm that warranty and extended service period meets the requirements for all permits necessary for this project. Paragraphs below are examples only for some categories of plants. Edit as required. Edit the percent coverage required based on permits.  100% should be used for Herbaceous Plugs and Trees and Shrubs on smaller project where less than eight are planted. If project requires larger number of Herbaceous Plugs and Trees and Shrubs reduce the acceptance criteria to 90% and overplant to meet permit requirements. Delete Mitigation criteria if not used for Project.
*********************************************************************************************
Seed Mixes
Mitigation
75% aerial coverage of the seeded area and 25% of specified species following year one shall be apparent and alive at the end of the warranty period.  
85% aerial coverage of the seeded area and 50% of specified species following year two shall be apparent and alive.  
90% aerial coverage of the seeded area and 75% of specified species following year three shall be apparent and alive at the end of the extended service period.  
Areas not meeting these expectations will be re-sown or replanted by the Contractor during the next seeding season.
Sideslopes and Uplands
90% aerial coverage of the seeded area and 25% of specified species following year one shall be apparent and alive at the end of the warranty period.  
90% aerial coverage of the seeded area and 50% of specified species following year two shall be apparent and alive.  
90% aerial coverage of the seeded area and 75% of specified species following year three shall be apparent and alive at the end of the extended service period.  
Areas not meeting these expectations will be re-sown or replanted by the Contractor during the next seeding season.
Herbaceous Plugs: 
100% of the total quantity of specified species shall be apparent and alive at the end of the warranty and extended service period.  Species not meeting these expectations or deemed by the Engineer as not installed correctly will be replaced, by the Contractor, during the next planting season.
Trees and Shrubs:
100% of the total quantity of specified tree and shrub species shall be apparent and alive at the end of the warranty and extended service period. Any tree or shrub species not meeting these expectations or deemed by the Engineer as not installed correctly will be replaced, by the Contractor, during the next planting season.
*********************************************************************************************
NTS:  Delete paragraph below if Live Stakes are not used on the project.  
*********************************************************************************************
Live Stakes
90% of the planted live stakes shall be alive and present at the end of the warranty and extended service period.
The Contractor is responsible for replacement of any non-living materials before final inspection.  All replacement will occur during the dormant season.
*********************************************************************************************
NTS:  Delete Paragraph “E” if no mitigation is required. Subparagraphs provide guidelines for some common permit requirements. Edit and add requirements as required to meet specific project and permit requirements. 
*********************************************************************************************
Mitigation Criteria
The combined surface area coverage of reed canary grass (Phalaris arundinacea) and cattail (Typha spp.) shall not cover more than 10% of the mitigation.
The mitigation shall be free of purple loosestrife (Lythrum salicara), common reed (Phragmites australis), and water milfoil (Myriophyullum spicatum).
No more than 10% of the surface area coverage of the mitigation may be open water, bare ground, or a combination of the two.  Open water and bare ground are defined as areas with less than 10% vegetative cover.
CLEANUP AND PROTECTION
*********************************************************************************************
NTS: Delete Live Stakes below unless applicable for the project.
*********************************************************************************************
Protect plants and live stakes from damage due to landscape operations, operations by other contractors and trades, and others.  Maintain protection during installation and extended service periods.  Treat, repair, or replace damaged planting.
If signs of herbivory occur, protective screen sleeves or grazing animal enclosures shall be added.
Protection includes all temporary fences, barriers and signs and other Work incidental to proper maintenance.
+ + END OF SECTION + +
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*********************************************************************************************
NTS:  This Section 32 92 00 contains requirements for seeding, soil supplements, planting accessories, sodding, and topsoil. Where seeding is required on Contract Drawings Contractor has the option for either conventional seeding or hydroseeding, unless hydroseeding is not specifically needed on project retain the hydroseeding requirements in this specification.   
*********************************************************************************************
1. GENERAL
DESCRIPTION
Scope: 
Contractor shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install all lawns and grasses.  
Extent of lawns and grasses is shown.
Types of products required include the following:
*********************************************************************************************
NTS:  Retain applicable products below.  Add others as required. 
*********************************************************************************************
Topsoil.
Lawn grass seed.
Sod.
Fertilizers.
Mulches.
Erosion-control materials.
Accessories.
Coordination:
Review installation procedures under other sections and coordinate the installation of items that must be installed with, or before, lawns and grasses. 
If applicable, notify other contractors in advance of the planting of lawns and grasses to provide them with sufficient time for the installation of items that must be installed with, or before, lawns and grasses.
Related Sections: 
*********************************************************************************************
NTS:  List below at (--1--) only sections covering products, construction and equipment that a user might expect to find in this section, but are specified elsewhere.  Do not list administrative and procedural Division 01 sections.
*********************************************************************************************
Section 31 00 05, Trenching and Earthwork
Section (--1--)
*********************************************************************************************
NTS:  Section “1.2” is to be included if project is bid on unit price basis. Section to be deleted or revised if project is to be bid on lump sum basis.
*********************************************************************************************
MEASUREMENT AND PAYMENT
*********************************************************************************************
NTS:  Retain one version of the Section “A” below and delete the other for lawns and grasses payment. 

NTS:  Insert at (--1--) and (--2--) below the various lawns and grasses to be used for project.  Adjust Section “1.2” below for additional work item numbers as needed. 
*********************************************************************************************
Lawns and Grasses: (Unit Price)
Work Item Number and Title
32 92 00-A (--1--) Lawns and Grasses
32 92 00-B (--2--) Lawns and Grasses      
Payments shall be made at the unit price per square yard as listed on the submitted Bid schedule. The unit price shall constitute full compensation for providing all labor, materials, and equipment, both temporary and permanent, and all other cost associated with final grading and seeding. This includes, but is not limited to removal, required grading, topsoil, seeding, mulching, protection of existing utilities, and any other requirements to complete the Work in accordance with the drawings and specifications, unless otherwise classified as a separate Work item.
Measure of surfaces sodded or seeded shall be made of the area within the rights-of-way or easements designated by the Engineer for restoration. 
Lawns and Grasses: (Lump Sum)
Work Item Number and Title
32 92 00-A (--1--) Lawns and Grasses
Payment for lawns and grasses shall be on a lump sum basis. 
The lump sum shall constitute full compensation for providing all labor, materials, and equipment, both temporary and permanent, and all other cost associated with final grading and seeding. This includes, but is not limited to removal, required grading, topsoil, seeding, mulching, protection of existing utilities, and any other requirements to complete the Work in accordance with the drawings and specifications, unless otherwise classified as a separate Work item.
REFERENCES
*********************************************************************************************
NTS:  Retain all applicable standards below.  Add others as required. 
*********************************************************************************************
ASTM International.
ASTM D5268, Specification for Topsoil Used for Landscaping Purposes.
Indiana Department of Transportation Standard Specifications 
621 Seeding and Sodding.
DEFINITIONS
The term “finish grade” shall be used to describe the finished surface elevation of planting soil.
The term “subgrade” shall be used to describe the surface of subsoil remaining after completing excavation; or the top surface of a fill or backfill immediately beneath topsoil and which has not been tested for acceptable use as topsoil.
The term “topsoil” is defined as friable, clay loam, surface soil present in depth of at least 4 inches.  Topsoil shall be free of subsoil, clay lumps, stones, and other objects over 1 inch diameter and other objectionable material.  
Weeds include but are not limited to: 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, Nible Will, Bindweed, Bent Grass, Wild Garlic, Perennial Sorrel, and Brome Grass.   
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS 
Action Submittals. Submit the following:
Product Data 
Lawns and Grasses – Product Data
Top Soil Product Data:
Composition and analysis of topsoil from off-site sources.
Fertilizer Product Data: 
Composition and analysis of commercial fertilizers. 
Hydroseed Mixture Product Data
Proportions of each component contained in hydroseed mixture.  
Identify number of pounds of each component required for each 100 gallons of water.  
Include the number of square feet of lawn, grass meadow or wildflower meadow mixture that can be installed with each full tank of hydroseed mixture.
Seed Mixture Product Data:
Seed mixture for each type of seed and each seed lot.  
Include bulk weight of seed required to equal one pound of 100 percent pure, germinated seed.
Shop Drawings (NOT USED)
Samples (NOT USED) 
Delegated Design Submittal (NOT USED)
Informational Submittals. Submit the following:
Certificates 
Top Soil Certification
For each type of imported soil and soil amendment before delivery to the site, according to the following:
Manufacturer's qualified testing agency's certified analysis of top soil products.
*********************************************************************************************
NTS:  Retain Paragraph “b” below, if seed is required.
*********************************************************************************************
Seed Supplier Certification 
For each grass-seed monostand and seed mixture, furnish seed supplier’s certification stating the botanical and common name, and percentage by weight of each species and variety, and percentage of purity, germination and weed seed.  
Include the year of production and date of packaging.  
Certify that seed has been stored in compliance with all recommendations of the seed supplier.
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions (NOT USED)
Source Quality Control Submittals 
*********************************************************************************************
NTS:  Retain Paragraph “a” below, if sod is required.
*********************************************************************************************
Sod Supply Information
Written statement providing the locations of the property from which the sod is to be obtained and the names and addresses of the suppliers.
Seed Packaging Information
Certify that seed has been stored in compliance with all recommendations of the seed supplier.
Field Quality Control Submittals (NOT USED)
Qualifications Statements (NOT USED)
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. (NOT USED)
Operation and Maintenance Data (NOT USED)
Record Documentation (NOT USED)
Training Material (NOT USED)
Warranty Documentation (NOT USED)
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
QUALITY ASSURANCE
Source Quality Control:
Provide topsoil that is of good, rich, uniform quality, free from any material such as hard clods, stiff clay, hardpan, partially disintegrated stone, cement, bricks, ashes, cinders, slag, concrete, bitumen or its residue, boards, sticks, chips, or other undesirable material harmful or unnecessary to plant growth. Topsoil shall be reasonably free from perennial weeds and perennial wood seeds, and shall not contain objectionable plant material.
*********************************************************************************************
NTS:  Retain Paragraphs “2”, “3”, “4” and “5” below, where sodded lawns are required, otherwise delete.
*********************************************************************************************
Provide sod procured from areas having growing conditions similar to location of Site.
Machine‑cut sod into rectangular sections, exercising care to retain the native soil on the roots of the sod, during strip­ping, transportation and planting.
Cut and move sod only when soil moisture conditions are such that favorable results can be expected.
Rectangular sections of sod may vary in length but shall be equal in width and of a size that permits the sod to be lifted and rolled without breaking.
Seed that has been stored at temperatures, or under conditions not recommended by the seed Supplier, or has become wet, moldy, or otherwise damaged, shall not be acceptable.  
PRODUCT DELIVERY, STORAGE AND HANDLING 
Material delivery, storage and handling must conform to requirements in Contract Documents. Refer to Section 01 65 00 Product Delivery Requirements and Section 01 66 00 Product Storage and Handling Requirements.
PROJECT CONDITIONS 
Environmental Requirements: 
Proceed with and complete lawn and grass planting as rapidly as portions of the Site become available, working within the seasonal limitations for each type of lawn and grass planting required.
Proceed with planting only when current and forecasted weather conditions are favorable to successful planting and establishment of lawns and grasses.
*********************************************************************************************
NTS:  Retain Paragraph “a” below, if seeded lawns and grasses are required.
*********************************************************************************************
Do not spread seed when wind velocity exceeds five miles per hour.
Do not plant when drought, or excessive moisture, or other unsatisfactory conditions prevail.
Begin maintenance immediately after each area is planted and continue until acceptable growth is established.
Herbicides, chemicals and insecticides shall not be used on areas bordering wetlands.
Scheduling: 
Plant during one of the following periods:
Spring Planting: April 1 to June 15.
Fall Planting: September 1 to October 15.
During other periods, the time of planting shall be determined by the Engineer.
WARRANTY
General Warranty: The special warranties specified in this Section shall not deprive Owner of other rights or remedies that Owner may otherwise have under the Contract Documents and shall be in addition to, and run concurrent with, other warranties required by Contractor under the Contract Documents.
Special Warranties: The Contractor shall guarantee a good stand of grass in seeded areas by watering, regrading and reseeding eroded areas and otherwise maintaining all seeded areas until final acceptance. Any areas which do not show a uniform stand or have bare spots shall be reseeded and remulched at the Contractor’s expense with the same seed mixture and mulch as originally used thereon and such reseeding and remulching shall be repeated until all affected areas are covered with grass. Final acceptance of all lawn areas may be required by the Contractor after 90 days from the date of installation. The above does not release the Contractor from the standard provisions included in the Guaranty or Maintenance Bond agreement. 
PRODUCTS
MATERIALS
Topsoil:
All soil accepted as topsoil, whether obtained from on-site or off-site sources, shall comply with specified topsoil requirements.
Provide fertile, friable, natural topsoil, surface soil, capable of sustaining vigorous plant growth; free of any admixture of subsoil, clods of hard earth, plants or roots, sticks, stones larger than 1/2 inch in diameter, or other extraneous material harmful to plant growth, in compliance with ASTM D5268.  
Topsoil Source: Reuse surface soil stockpiled on‑site, where possible.  Verify suitability of stockpiled surface soil to produce topsoil, as specified. If not suitable, amend topsoil to meet requirements approved by the Engineer.  Clean surface soil of roots, plants, sod, stones, clay lumps, and other extraneous materials harmful to plant growth.
Supplement acceptable on-site soil with manufactured topsoil from off‑site sources, when quantities available on-site are insufficient to complete the Work.
*********************************************************************************************
NTS:  Hydraulic growth medium can be used in channels, swales or other concentrated flow areas when used in conjunction with a rolled erosion control product. Product is typically used on slopes or other hard to grow places. Delete product if not required.
*********************************************************************************************
Hydraulic Growth Medium 
All components of the hydraulic growth medium shall be pre-packaged by the Manufacturer to assure material performance and in compliance with the following values. At no time will field mixing of fibers be allowed.
Material
Sphagnum Peat Moss, Compost Content = Minimum 57% by volume
Thermally and Mechanically Processed Straw/Flax Fibers = Minimum 40% by volume.
Total Organic Matter Content = minimum of 93%
Carbon : Nitrogen Ratio = maximum of 50:1 
pH = 5.0-7.8
Manufacturer:
Biotic Earth Black, by Verdyol
Or equal
Lawn Grass Seed:
*********************************************************************************************
NTS:  Paragraph “a” below is a recommended seed mixture for use in typical residential restoration applications. Paragraph “b” below is a recommended seed mixture for use on banks, and areas that do not require maintenance. If project requires additional seed mixtures, edit as required to suit the project. 
*********************************************************************************************
Lawn Grass Seed Mixture: Provide fresh, clean, new‑crop seed complying with the tolerance for purity and germination established by INDOT 621.  Provide seed of the grass species, proportions and minimum percentages of purity, germination, and maximum percentage of weed seed, specified.
Seed Species:
Apply “Lawn Grass Seed” at proportioned by weight as follows:
50 percent Premium Grade Kentucky Bluegrass (2 types). 
50 percent perennial ryegrass (2 types).
0 percent noxious weeds
Apply “No Mow Grass Seed” at proportioned by weight as follows:
50 percent Fawn Tall Fescue (contains Endophytes).
25 percent Annual Ryegrass.
25 percent Perennial Ryegrass. 
0 percent noxious weeds
*********************************************************************************************
NTS:  Retain Paragraph “D” below if needed and edit as required.
*********************************************************************************************
Turf Grass Sod:
Sod shall be a variety or blend of Kentucky Bluegrass or fescue cut to a height of 2 to 3 inches, and shall be free from all primary and noxious weeds.
Provide strongly rooted machine‑cut sod, not less than 2 years old of uniform density, color and texture from a similar climate region.  Provide only sod capable of vigorous growth and development when planted (viable, not dormant) and in strips no less than 16 inches wide and shall be no less than 2 feet in length. Edges of sod shall be cut to a uniform thickness of no less than 3/4‑inch (excluding top growth and thatch). 
*********************************************************************************************
NTS:  Edit Fertilizer based on Project requirements. Phosphorus is needed for seed germination. Fertilizer should be based on soil testing / soil type and size of the Project Site.
*********************************************************************************************
Fertilizers:
Provide commercial grade complete fertilizer of neutral character, consisting of fast and slow release nitrogen with an analysis of 19-19-19.
Mulches:
Provide air‑dry, clean, mildew‑free and certified seed-free and weed-free, mulch. Mulch may consist of straw or wood cellulose fiber mulch for hydroseeding. 
*********************************************************************************************
NTS:   Retain Paragraph “2 and 3” below, to protect hydro-seeded areas from wind and water erosion during establishment, if hydro-seeding is required.
*********************************************************************************************
Fiber Mulch- Biodegradable, dyed-wood, cellulose-fiber mulch; non-toxic; free of plant growth or germination inhibitors; with maximum moisture content of fifteen percent and a pH range of 4.5 to 6.5.
*********************************************************************************************
NTS: Retain paragraph “3” below as a tackifier in a hydro-seeded slurry or to temporarily bond straw mulch in place.
*********************************************************************************************
Nonasphaltic Tackifier:  Colloidal tackifier recommended by fiber‑mulch manufacturer for slurry application; nontoxic and free of plant‑growth or germination inhibitors.
Erosion-Control Materials (for slopes greater than 1 on 3)
Erosion‑Control Blankets shall meet the requirements of Section 01 57 13, Erosion and Sedimentation Control and as shown on the Drawings.
Water: 
Provide water acceptable for lawn and grass application, containing no material harmful to plant growth and establishment, and be free from oil, acids, alkalis, and salts. 
EXECUTION 
INSPECTION 
Contractor shall examine the areas and conditions under which lawn and grass Work is to be performed, and notify Engineer, in writing, of conditions detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions have been corrected in a manner acceptable to Engineer. 
PREPARATION
Incorporate fertilizers, after spreading Topsoil, as specified, and at a rate of:
Fertilizer: 1 pound of nitrogen per 1,000 square feet. 
Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and plantings from damage caused by planting operations.
*********************************************************************************************
NTS:  Retain Paragraph “1” below, if hydroseeding is required.
*********************************************************************************************
Protect adjacent and adjoining areas from hydroseeding overspray.
Provide erosion‑control measures, in accordance with Section 01 57 13 Erosion and Sedimentation Control, to prevent erosion or displacement of seeded soils and discharge of soil‑bearing water runoff or airborne dust to adjacent properties and walkways. 
Excavate or fill subgrade, as required, to bring subgrade to elevations shown.  Maintain all angles of repose.  Confirm that subgrade is at proper elevations and that no further earthwork is required to bring the subgrade to proper elevations.  Provide subgrade elevations that slope parallel to finished grade and towards subsurface drains shown. Refer to Section 31 00 05, Trenching and Earthwork.
Remove all construction debris, trash, rubble and all extraneous materials from subgrade.  In the event that fuels, oils, concrete washout or other material harmful to plant growth or germination have been spilled into the subgrade, excavate the subgrade sufficiently to remove all such harmful materials and fill with approved fill, compacted to the required subgrade compaction level.
FINE GRADING
Immediately prior to dumping and spreading topsoil, clean subgrade of all stones greater than 1 inch and all other extraneous matter.  Remove all such material from Site.  Notify Engineer that subgrade has been cleaned, and obtain approval prior to spreading topsoil.
Do not attempt to spread excessively wet, muddy or frozen topsoil.  Do not spread topsoil more than five days before seeding or planting.
*********************************************************************************************
NTS:  Insert at (--1--) below the required topsoil depth, based on project requirements. Typical topsoil depth is 2”. Coordinate with applicable details. 
*********************************************************************************************
Spread topsoil to a depth of (--1--) but not less than required to meet finish grades after light rolling and natural settlement.
The area to be seeded shall be made smooth and uniform and shall conform to the finished grade and cross section shown on the Drawings or as directed by the Engineer. 
*********************************************************************************************
NTS:  Retain and edit Article(s) “3.4”, “3.5” or “3.6” below based on project requirements. Delete unused article(s).
*********************************************************************************************
CONVENTIONAL SEEDING 
General: Maintain grade stakes until removal is mutually agreed upon by all parties concerned.
Rake or harrow all seedbeds immediately prior to seeding to produce a rough, grooved surface, no deeper than 1 inch.  Seed only when seedbed is in a friable condition and not muddy or hard.
Sow seed using a spreader or seeding machine.
Distribute seed evenly over entire area by sowing equal quantity in two directions at right angles to each other.
Sow lawn grass seed mixture at the rate of not less than 5 pounds for every 1,000 square feet.
All seeded areas shall be thoroughly mulched by a method approved by the Engineer. Mulching material shall be applied uniformly in a continuous blanket at a rate of 92 pounds per 1,000 square feet. Mulch shall be punched into the soil so that it is partially covered. The punching operation shall be performed longitudinally with a mulch tiller. Care shall be exercised to obtain a reasonably even distribution of mulch incorporated into the soil.
Using a uniform fine spray, irrigate lawn and grass plantings as required to obtain adequate establishment of lawns and grasses.
Reseed areas that remain without mulch for longer than 3 days.
Take precautions to prevent damage or staining of construction or other plantings adjacent to mulched areas.  Immediately clean damaged or stained areas.
Prevent foot or vehicular traffic, or the movement of equipment, over the mulched areas.  Reseed areas damaged as a result of such activity.
HYDROSEEDING
Hydroseeding: Mix specified seed, fertilizer, and fiber mulch in water, using equipment specifically designed for hydroseed application.  Continue mixing until uniformly blended into homogeneous slurry suitable for hydraulic application.
Apply slurry uniformly to all areas to be seeded in a one-step process.  Apply slurry application at a rate of 7 pounds per 1,000 square feet, but not less than the rate required to obtain specified seed‑sowing rate so that the seed comes into direct contact with topsoil.
Fertilizer shall be applied as specified at a rate of 1 pound of nitrogen per 1,000 square foot. 
*********************************************************************************************
NTS:  Delete hydraulic growth medium if not required. 
*********************************************************************************************
HYDRAULIC GROWTH MEDIUM 
Strictly comply with manufacturer's installation instructions and recommendations.
Mixing:
Fill hydroseeder tank with water to a level where the paddles are ¼ covered and may be   activated.
Activate the mechanical agitation system.
Prime pump and any discharge hoses before adding any hydraulic growth mediums.
Add the appropriate amount and type of soil stabilizer and tackifier as recommended for the site specific application. Allow soil stabilizer and tackifier and water to mix for 5 minutes prior to adding hydraulic growth mediums. Please see manufacturer application rate chart for amounts of specific Soil Stabilizer & Tackifier and hydraulic growth mediums.
Continue filling tank with water to approximately ¾ full and begin adding bags of hydraulic growth mediums.
All quantity of hydraulic growth mediums should be added before the water level reaches 85% of the tanks capacity.
Add seed and/or other amendments to slurry as required.
Completely fill tank with water and allow slurry to mix for a minimum of 5 minutes or until all hydraulic growth mediums are mixed into a consistent slurry.
Application:
Application Rate: 3,500 lbs per acre
Prior to application and mixing of the hydraulic growth medium it is recommended that the site be measured and marked to known areas to ensure appropriate seed, amendment, and hydraulic growth medium application rates.
Bring hydroseeder to appropriate operating speed and agitator speed for slurry application.
Apply in a consistent and even manner across soil surface.
Apply from opposite directions  to  ensure  the  highest  level  of  coverage,  effectiveness, and performance.
If you need to stop spraying at anytime, close the spray nozzle at the end of the hose to avoid water draining from the hose. If you are using a tower applicator, stop normally and upon restart remove the spray tip, discharge a small amount of hydraulic growth mediums, replace the tip and return to applying the product.
Tillage of hydraulic growth medium into subsoil strictly not recommended in any situation.
SODDING LAWNS
Do not lay sod on ground that is frozen, dust dry or that has not been uniformly prepared, as specified.  Do not lay dormant sod.
Lay sod within 24 hours of harvesting.
Lay sod to form a solid mass with tightly fitted joints.  Butt ends and sides of sod strips; do not overlap.  Stagger strips to offset joints in adjacent courses.  Work from boards to avoid damage to subgrade or sod.
Place sod strips in straight lines parallel to one another.
Lay sod across angle of slopes exceeding one on three.
Anchor sod on slopes exceeding one on three and steeper, and in ditches with grade steeper than one percent. Space anchors as recommended by sod Supplier, but not less than two anchors for each sod strip to prevent slippage. Use the following anchor dimensions:
Wood Peg Anchors:  1/2 inch x 3/4 inch x 12 inch minimum.
T-shaped Wire Pins:  Machine bent from 8 gauge low carbon steel with a minimum if an 8 inch leg, a 4 inch head, and a 1 inch secondary drive. 
Immediately upon completion of a section of sodding, tamp, roll lightly and water to ensure contact with subgrade and elimina­tion of air pockets.
Work sifted soil into minor cracks between pieces of sod; remove excess to avoid smothering of adjacent grass.
Immediately after planting, water sod thoroughly with a fine spray.  Water sufficiently to ensure penetration of moisture to bottom of prepared topsoil layer; not just to bottom of sod blanket.
RECONDITIONING EXISTING LAWNS AND GRASS AREAS
*********************************************************************************************
NTS:  Always retain Paragraphs “A” and “F” below.
*********************************************************************************************
Recondition existing lawn damaged by Contractor's operations, including areas used for storage of materials or equipment and areas damaged by movement of vehicles.  Recondition existing lawn and grass areas where minor regrading is required.
Recondition other existing lawn and grass areas shown.
Provide fertilizer, seed or sod and soil amendments, as specified for new lawns and grass areas, and as required to provide satisfactorily reconditioned lawns and grass areas.  Provide new topsoil as required to fill low spots and meet new finish grades.
Till stripped, bare, and compacted areas thoroughly to a depth of 12 inches.
Remove diseased or unsatisfactory lawn and grass areas; do not bury into soil.  Remove topsoil containing extraneous materials resulting from Contractor's operations including oil drippings, stone, gravel and other construction materials.
*********************************************************************************************
NTS:  Edit Paragraph “F” below, as required. 
*********************************************************************************************
In areas approved by Engineer, where substantial lawns and grass areas remain (but are thin), mow, dethatch, core aerate and rake.  Fill low spots, remove humps, cultivate soil, fertilize, and seed.  Remove weeds before seeding or if extensive, apply selective chemical weed killers, as required.  Apply seedbed mulch, if required, to maintain moist condition.
Water newly planted areas and keep moist until new lawns are established, as specified.
ACCEPTANCE CRITERIA FOR LAWNS AND GRASS AREAS
Lawn and grass Work will be considered acceptable when:
*********************************************************************************************
NTS:  Retain Paragraphs “1”, “2”, and “3”below, as required.  Edit descriptions or minimum acceptable coverage limits, as required.
*********************************************************************************************
Areas Seeded with “Lawn Grass Seed” Mixture: When a healthy, uniform, close stand of grass has been established, free of weeds and surface irregularities, with coverage exceeding 90 percent over any 10 square feet and bare spots not exceeding 5 inches by 5 inches.
Areas Seeded with “No-Mow Grass Seed” Mixture: When a healthy, uniform, close stand of grass has been established, free of weeds and surface irregularities, with coverage exceeding 90 percent over any 20 square feet and bare spots not exceeding 12 inches by 12 inches.
Areas Sodded with “Turf Grass Sod”: When a healthy, well‑rooted, even‑colored, viable lawn has been established, free of weeds, open joints, bare areas, and surface irregularities.
CLEANUP AND PROTECTION 
Promptly remove soil and debris, created by lawn and grass Work, from paved areas.  Clean wheels of vehicles before leaving Site to avoid tracking soil and topsoil onto roads, walks, or other paved areas.
Erect barricades and warning signs as required protecting newly planted areas from traffic.  Maintain barricades throughout warranty period and remove when service period ends.  Treat, repair or replace damaged lawns and meadows.
*********************************************************************************************
NTS:  Retain Paragraph “C” below, as required. 
*********************************************************************************************
Take all precautions to ensure that hydroseed slurry is only placed on the areas designated.  Completely clean any overspray, on areas not designated to receive slurry.
INSPECTION AND ACCEPTANCE 
Where lawns and grass areas do not comply with specified acceptance criteria, reestablish lawns and grasses and continue warranty period until lawns and grasses comply with criteria for acceptance.
+ + END OF SECTION + +
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