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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes requirements for temporary utilities, support facilities, and security and 
protection facilities. 

B. Related Requirements: 

1. Section 011000 "Summary" for work restrictions and limitations on utility interruptions. 
2. Section 011200 "Multiple Contract Summary" for responsibilities for temporary facilities 

and controls for projects utilizing multiple contracts. 
3. Section 012100 "Allowances" for allowance for metered use of temporary utilities. 

1.3 USE CHARGES 

A. Installation, removal, and use charges for temporary facilities shall be included in the Contract 
Sum unless otherwise indicated. Allow other entities engaged in the Project to use temporary 
services and facilities without cost, including, but not limited to, Owner's construction forces, 
Architect, testing agencies, and authorities having jurisdiction. 

B. Sewer Service:  Pay sewer-service use charges for sewer usage by all entities for construction 
operations. 

C. Water Service:  Pay water-service use charges for water used by all entities for construction 
operations. 

D. Electric Power Service:  Pay electric-power-service use charges for electricity used by all 
entities for construction operations. 

1.4 INFORMATIONAL SUBMITTALS 

A. Site Utilization Plan: Show temporary facilities, temporary utility lines and connections, staging 
areas, construction site entrances, vehicle circulation, and parking areas for construction 
personnel. 

B. Implementation and Termination Schedule: Within 15 days of date established for 
commencement of the Work, submit schedule indicating implementation and termination dates 
of each temporary utility. 
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C. Project Identification and Temporary Signs: Show fabrication and installation details, including 
plans, elevations, details, layouts, typestyles, graphic elements, and message content. 

D. Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities having 
jurisdiction. Indicate Contractor personnel responsible for management of fire-prevention 
program. 

E. Dust- and HVAC-Control Plan: Submit coordination drawing and narrative that indicates the 
dust- and HVAC-control measures proposed for use, proposed locations, and proposed time 
frame for their operation. Include the following: 

1. Locations of dust-control partitions at each phase of work. 
2. HVAC system isolation schematic drawing. 
3. Location of proposed air-filtration system discharge. 
4. Waste-handling procedures. 
5. Other dust-control measures. 

F. Noise and Vibration Control Plan: Identify construction activities that may impact the 
occupancy and use of existing spaces within the building or adjacent existing buildings, whether 
occupied by others, or occupied by the Owner. Include the following: 

1. Methods used to meet the goals and requirements of the Owner. 
2. Concrete cutting method(s) to be used. 
3. Location of construction devices on the site. 
4. Show compliance with the use and maintenance of quieted construction devices for the 

duration of the Project. 
5. Indicate activities that may disturb building occupants and that are planned to be 

performed during non-standard working hours as coordinated with the Owner. 
6. Indicate locations of sensitive areas or other areas requiring special attention as identified 

by Owner. Indicate means for complying with Owner's requirements. 

1.5 QUALITY ASSURANCE 

A. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary 
electric service. Install service to comply with NFPA 70. 

B. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each 
temporary utility before use. Obtain required certifications and permits. 

C. Accessible Temporary Egress: Comply with applicable provisions in the United States Access 
Board's ADA-ABA Accessibility Guidelines. 

1.6 PROJECT CONDITIONS 

A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume 
responsibility for operation, maintenance, and protection of each permanent service during its 
use as a construction facility before Owner's acceptance, regardless of previously assigned 
responsibilities. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Chain-Link Fencing: Minimum 2-inch, 0.148-inch-thick, galvanized-steel, chain-link fabric 
fencing; minimum 6 feet high with galvanized-steel pipe posts; minimum 2-3/8-inch-OD line 
posts and 2-7/8-inch-OD corner and pull posts, with 1-5/8-inch-OD top rails. 

B. Portable Chain-Link Fencing: Minimum 2-inch, 0.148-inch-thick, galvanized-steel, chain-link 
fabric fencing; minimum 6 feet high with galvanized-steel pipe posts; minimum 2-3/8-inch-OD 
line posts and 2-7/8-inch-OD corner and pull posts, with 1-5/8-inch-OD top and bottom rails. 
Provide concrete bases for supporting posts. 

C. Fencing Windscreen Privacy Screen: Polyester fabric scrim with grommets for attachment to 
chain-link fence, sized to height of fence, in color selected by Architect from manufacturer's 
standard colors. 

D. Wood Enclosure Fence: Plywood, 6 feet high, framed with four 2-by-4-inch rails, with 
preservative-treated wood posts spaced not more than 8 feet apart. 

E. Polyethylene Sheet: Reinforced, fire-resistive sheet, 10-mil minimum thickness, with flame-
spread rating of 15 or less in accordance with ASTM E84 and passing NFPA 701 Test 
Method 2. 

F. Dust-Control Adhesive-Surface Walk-Off Mats: Provide mats, minimum 36 by 60 inches. 

G. Insulation: Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock wool; 
with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively. 

2.2 TEMPORARY FACILITIES 

A. Field Offices: Prefabricated or mobile units with serviceable finishes, temperature controls, and 
foundations adequate for normal loading. 

B. Common-Use Field Office: Of sufficient size to accommodate needs of Owner, 
Architect, Construction Manager, and construction personnel office activities and to 
accommodate Project meetings specified in other Division 01 Sections. Keep office clean and 
orderly. Furnish and equip offices as follows: 

1. Furniture required for Project-site documents, including file cabinets, plan tables, plan 
racks, and bookcases. 

2. Conference room of sufficient size to accommodate meetings of 10 individuals. Provide 
electrical power service and 120-V ac duplex receptacles, with no fewer than one 
receptacle on each wall. Furnish room with conference table, chairs, and 4-foot-square 
tack and marker boards. 

3. Drinking water and private toilet. 
4. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68 

to 72 deg F. 
5. Lighting fixtures capable of maintaining average illumination of 20 fc at desk height. 
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C. Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to accommodate 
materials and equipment for construction operations. 

1. Store combustible materials apart from building. 

2.3 EQUIPMENT 

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by 
locations and classes of fire exposures. 

PART 3 - EXECUTION 

3.1 TEMPORARY FACILITIES, GENERAL 

A. Conservation: Coordinate construction and use of temporary facilities with consideration given 
to conservation of energy, water, and materials. Coordinate use of temporary utilities to 
minimize waste. 

1. Salvage materials and equipment involved in performance of, but not actually 
incorporated into, the Work. See other Sections for disposition of salvaged materials that 
are designated as Owner's property. 

3.2 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum interference 
with performance of the Work. Relocate and modify facilities as required by progress of the 
Work. 

1. Locate facilities to limit site disturbance as specified in Section 011000 "Summary." 

B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities 
are no longer needed or are replaced by authorized use of completed permanent facilities. 

3.3 TEMPORARY UTILITY INSTALLATION 

A. General: Install temporary service or connect to existing service. 

1. Arrange with utility company, Owner, and existing users for time when service can be 
interrupted, if necessary, to make connections for temporary services. 

B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully. 

1. Connect temporary sewers to municipal system as directed by authorities having 
jurisdiction. 

C. Water Service: Install water service and distribution piping in sizes and pressures adequate for 
construction. 
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D. Sanitary Facilities: Provide temporary toilets, wash facilities, safety shower and eyewash 
facilities, and drinking water for use of construction personnel. Comply with requirements of 
authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures 
and facilities. 

E. Electric Power Service: Connect to Owner's existing electric power service. Maintain equipment 
in a condition acceptable to Owner. 

F. Electric Power Service: Provide electric power service and distribution system of sufficient size, 
capacity, and power characteristics required for construction operations. 

1. Install electric power service overhead unless otherwise indicated. 
2. Connect temporary service to Owner's existing power source, as directed by Owner. 

G. Lighting: Provide temporary lighting with local switching that provides adequate illumination 
for construction operations, observations, inspections, and traffic conditions. 

1. Install and operate temporary lighting that fulfills security and protection requirements 
without operating entire system. 

3.4 SUPPORT FACILITIES INSTALLATION 

A. Comply with the following: 

1. Provide construction for temporary field offices, shops, and sheds located within 
construction area or within 30 feet of building lines that is noncombustible in accordance 
with ASTM E136. Comply with NFPA 241. 

2. Utilize designated area within existing building for temporary field offices. 
3. Maintain support facilities until Architect schedules Substantial Completion inspection. 

Remove before Substantial Completion. Personnel remaining after Substantial 
Completion will be permitted to use permanent facilities, under conditions acceptable to 
Owner. 

B. Temporary Roads and Paved Areas: Construct and maintain temporary roads and paved areas 
adequate for construction operations. Locate temporary roads and paved areas within 
construction limits indicated on Drawings. 

1. Provide dust-control treatment that is nonpolluting and nontracking. Reapply treatment as 
required to minimize dust. 

C. Temporary Use of Planned Permanent Roads and Paved Areas: Locate temporary roads and 
paved areas in same location as permanent roads and paved areas. Construct and maintain 
temporary roads and paved areas adequate for construction operations. Extend temporary roads 
and paved areas, within construction limits indicated, as necessary for construction operations. 

1. Coordinate elevations of temporary roads and paved areas with permanent roads and 
paved areas. 

2. Prepare subgrade and install subbase and base for temporary roads and paved areas in 
accordance with Section 312000 "Earth Moving." 
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3. Recondition base after temporary use, including removing contaminated material, 
regrading, proofrolling, compacting, and testing. 

4. Delay installation of final course of permanent hot-mix asphalt pavement until 
immediately before Substantial Completion. Repair hot-mix asphalt base-course 
pavement before installation of final course in accordance with Section 321216 "Asphalt 
Paving." 

D. Traffic Controls: Comply with requirements of authorities having jurisdiction. 

1. Protect existing site improvements to remain, including curbs, pavement, and utilities. 
2. Maintain access for fire-fighting equipment and access to fire hydrants. 

E. Parking:  Use designated areas of Project site for construction personnel. 

F. Storage and Staging:  Use designated areas of Project site for storage and staging needs. 

G. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction. 
Maintain Project site, excavations, and construction free of water. 

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or 
adjoining properties or endanger permanent Work or temporary facilities. 

2. Remove snow and ice as required to minimize accumulations. 

H. Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted. 

1. Identification Signs: Provide Project identification signs as indicated on Drawings. 
2. Temporary Signs: Provide other signs as indicated and as required to inform public and 

individuals seeking entrance to Project. 

a. Provide temporary, directional signs for construction personnel and visitors. 

3. Maintain and touch up signs, so they are legible at all times. 

I. Waste Disposal Facilities: Comply with requirements specified in Section 017419 
"Construction Waste Management and Disposal." 

J. Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle waste 
from construction operations. Comply with requirements of authorities having jurisdiction. 
Comply with progress cleaning requirements in Section 017300 "Execution." 

3.5 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and 
other improvements at Project site and on adjacent properties, except those indicated to be 
removed or altered. Repair damage to existing facilities. 

1. Where access to adjacent properties is required in order to affect protection of existing 
facilities, obtain written permission from adjacent property owner to access property for 
that purpose. 
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B. Environmental Protection: Provide protection, operate temporary facilities, and conduct 
construction as required to comply with environmental regulations and that minimize possible 
air, waterway, and subsoil contamination or pollution or other undesirable effects. 

1. Comply with work restrictions specified in Section 011000 "Summary." 

C. Temporary Erosion and Sedimentation Control: Comply with requirements of EPA 
Construction General Permit or authorities having jurisdiction, whichever is more stringent and 
requirements specified in Section 311000 "Site Clearing." 

D. Temporary Erosion and Sedimentation Control: Provide measures to prevent soil erosion and 
discharge of soil-bearing water runoff and airborne dust to undisturbed areas and to adjacent 
properties and walkways, according to erosion- and sedimentation-control Drawings. 

1. Verify that flows of water redirected from construction areas or generated by construction 
activity do not enter or cross tree- or plant-protection zones. 

2. Inspect, repair, and maintain erosion- and sedimentation-control measures during 
construction until permanent vegetation has been established. 

3. Clean, repair, and restore adjoining properties and roads affected by erosion and 
sedimentation from Project site during the course of Project. 

4. Remove erosion and sedimentation controls and restore and stabilize areas disturbed 
during removal. 

E. Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide 
barriers in and around excavations and subgrade construction to prevent flooding by runoff of 
stormwater from heavy rains. 

F. Tree and Plant Protection: Comply with requirements specified in Section 015639 "Temporary 
Tree and Plant Protection." 

G. Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line 
of trees to protect vegetation from damage from construction operations. Protect tree root 
systems from damage, flooding, and erosion. 

H. Pest Control: Engage pest-control service to recommend practices to minimize attraction and 
harboring of rodents, roaches, and other pests and to perform extermination and control 
procedures at regular intervals, so Project will be free of pests and their residues at Substantial 
Completion. Perform control operations lawfully, using materials approved by authorities 
having jurisdiction. 

I. Site Enclosure Fence:  Before construction operations begin, furnish and install site enclosure 
fence in a manner that will prevent people from easily entering site except by entrance gates. 

1. Extent of Fence:  As required to enclose entire Project site or portion determined 
sufficient to accommodate construction operations. 

2. Maintain security by limiting number of keys and restricting distribution to authorized 
personnel. Furnish one set of keys to Owner. 

J. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having 
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting. 
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K. Temporary Egress: Provide temporary egress from existing occupied facilities as indicated and 
as required by authorities having jurisdiction. Provide signage directing occupants to temporary 
egress. 

L. Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress 
and completed, from exposure, foul weather, other construction operations, and similar 
activities. Provide temporary weathertight enclosure for building exterior. 

1. Where heating or cooling is needed and permanent enclosure is incomplete, insulate 
temporary enclosures. 

3.6 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and 
abuse, limit availability of temporary facilities to essential and intended uses. 

B. Maintenance: Maintain facilities in good operating condition until removal. 

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 
ventilation, and similar facilities on a 24-hour basis where required to achieve indicated 
results and to avoid possibility of damage. 

C. Temporary Facility Changeover: Do not change over from using temporary security and 
protection facilities to permanent facilities until Substantial Completion. 

D. Termination and Removal: Remove each temporary facility when need for its service has ended, 
when it has been replaced by authorized use of a permanent facility, or no later than Substantial 
Completion. Complete or, if necessary, restore permanent construction that may have been 
delayed because of interference with temporary facility. Repair damaged Work, clean exposed 
surfaces, and replace construction that cannot be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are property of Contractor. 
Owner reserves right to take possession of Project identification signs. 

2. Remove temporary roads and paved areas not intended for or acceptable for integration 
into permanent construction. Where area is intended for landscape development, remove 
soil and aggregate fill that do not comply with requirements for fill or subsoil. Remove 
materials contaminated with road oil, asphalt and other petrochemical compounds, and 
other substances that might impair growth of plant materials or lawns. Repair or replace 
street paving, curbs, and sidewalks at temporary entrances, as required by authorities 
having jurisdiction. 

3. At Substantial Completion, repair, renovate, and clean permanent facilities used during 
construction period. Comply with final cleaning requirements specified in 
Section 017700 "Closeout Procedures." 

END OF SECTION 015000 
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SECTION 311000 - SITE CLEARING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Extent of site clearing and demolition work is shown on drawings. 

B. Section Includes: 

1. Protecting existing vegetation to remain. 
2. Removing existing vegetation. 
3. Clearing and grubbing. 
4. Stripping and stockpiling topsoil. 
5. Stripping and stockpiling rock. 
6. Removing above- and below-grade site improvements. 
7. Temporary erosion and sedimentation control. 

C. Related Work Specified Elsewhere:  

Retain one of the first two paragraphs below to reference the correct earthwork spec section. 
1. Comply with the requirements of applicable Section 312000 "Earth Moving" for 

satisfactory soil materials. 
 

D. Related Requirements: 

1. Section 015000 "Temporary Facilities and Controls" for temporary erosion- and 
sedimentation-control measures. 

1.3 DEFINITIONS 

A. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally 
occurring soil profile, typified by less than 1 percent organic matter and few soil organisms. 

B. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, 
surface soil is typically called "topsoil," but in disturbed areas such as urban environments, the 
surface soil can be subsoil. 

C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil; the zone where plant roots grow. Its appearance is generally friable, pervious, 
and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably free of 
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subsoil, clay lumps, gravel, and other objects larger than 2-inches in diameter; and free of 
weeds, roots, toxic materials, or other non-soil materials. 

D. Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other 
vegetation to be protected during construction and indicated on Drawings. 

E. Vegetation: Trees, shrubs, groundcovers, grass, and other plants. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 MATERIAL OWNERSHIP 

A. Except for materials indicated to be stockpiled or otherwise remain Owner's property, cleared 
materials shall become Contractor's property and shall be removed from Project site. 

1.6 FIELD CONDITIONS 

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during site-clearing operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and/or agency having jurisdiction. 

2. Provide alternate routes around closed or obstructed trafficways if required by Owner 
and/or agency having jurisdiction. 

B. Utility Locator Service: Notify MISS DIG System, Inc. at 800-482-7171 or 811 for area where 
Project is located before site clearing. 

C. Do not commence site clearing operations until temporary erosion and sedimentation control 
and tree and plant protection measures are in place. 

D. Soil Stripping, Handling, and Stockpiling: Perform only when the soil is dry or slightly moist. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Satisfactory Soil Material: Requirements for satisfactory soil material are specified in 
Section 312010 "Earthwork Outside Buildings". 

1. Obtain approved borrow soil material off-site when satisfactory soil material is not 
available on-site. 

B. Protection-Zone Fencing: Fencing fixed in position and meeting the following requirements:  
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1. Plastic Protection-Zone Fencing: Plastic construction fencing constructed of high-density 
extruded and stretched polyethylene fabric with 2-inch maximum opening in pattern and 
weighing a minimum of 0.4 lb/ft.; remaining flexible from minus 60 to plus 200 deg F; 
inert to most chemicals and acids; minimum tensile yield strength of 2000 psi and 
ultimate tensile strength of 2680 psi; secured with plastic bands or galvanized-steel or 
stainless-steel wire ties; and supported by tubular or T-shape galvanized-steel posts 
spaced not more than 96 inches apart. 
a. Height: 48 inches 
b. Color: High-visibility orange, nonfading. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction unless otherwise indicated to be removed. 

B. Verify that trees, shrubs, and other vegetation to remain or to be relocated have been flagged 
and that protection zones have been identified and enclosed. 

1. Flag each tree to remain at 54-inches above ground. 

C. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to Owner. 

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Provide temporary erosion and sedimentation control measures to prevent soil erosion and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 
according to the Soil Erosion and Sedimentation Control Drawings and requirements of Wayne 
County and Westland. 

B. Verify that flows of water redirected from construction areas or generated by construction 
activity do not enter or cross protection zones. 

C. Inspect, maintain, and repair erosion and sedimentation control measures during construction 
until permanent vegetation has been established. 

D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during 
removal. 

3.3 TREE AND PLANT PROTECTION 

A. Protection Zone Fencing: Install protection zone fencing along edges of protection zones before 
materials or equipment are brought on the site and construction operations begin in a manner 
that will prevent people from easily entering protected areas except by entrance gates. Construct 
fencing so as not to obstruct safe passage or visibility at vehicle intersections where fencing is 
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located adjacent to pedestrian walkways or in close proximity to street intersections, drives, or 
other vehicular circulation. 
1. Posts: Set or drive posts into ground one-third the total height of the fence without 

concrete footings. Where a post is located on existing paving or concrete to remain, 
provide appropriate means of post support acceptable to Architect. 

B. Maintain protection zones free of weeds and trash. 

C. Maintain protection-zone fencing in good condition as acceptable to Architect and remove when 
construction operations are complete, and equipment has been removed from the site. 

1. Do not remove protection-zone fencing, even temporarily, to allow deliveries or 
equipment access through the protection zone. 

2. Temporary access is permitted subject to preapproval in writing by arborist if a root 
buffer effective against soil compaction is constructed as directed by arborist. Maintain 
root buffer so long as access is permitted. 

3.4 EXISTING UTILITIES 

A. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or 
others, unless permitted under the following conditions and then only after arranging to provide 
temporary utility services according to requirements indicated: 

1. Notify Owner not less than 5 days in advance of proposed utility interruptions. 
2. Do not proceed with utility interruptions without Owner’s written permission. 

B. Abandon underground utility structures and piping where indicated. 

3.5 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new 
construction. 

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated. 
2. Trees, shrubs and other vegetation indicated on the plans to be relocated shall be removed 

and relocated as indicated on the Landscape Plans. 
3. Completely remove stumps, roots, obstructions and debris protruding through the 

subgrade. 
4. Use only hand methods or air spade for grubbing within protection zones. 
5. Chip removed tree branches and dispose of off-site. 
6. Due to the possibility of the existence of Federally Protected Bat Species, complete all 5” 

caliper and greater tree removals required for the project between October 1 and March 
31, per EGLE permit requirements. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material 
unless further excavation or earthwork is indicated. 

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and 
compact each layer to a density equal to adjacent original ground. 
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3.6 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 

B. Strip topsoil to depth indicated on Drawings in a manner to prevent intermingling with 
underlying subsoil or other waste materials. 

1. Remove subsoil and non-soil materials from topsoil, including clay lumps, gravel, and 
other objects larger than 2 inches in diameter; trash, debris, weeds, roots, and other waste 
materials. 

C. Stockpile topsoil away from edge of excavations without intermixing with subsoil or other 
materials. Grade and shape stockpiles to drain surface water. Cover to prevent windblown dust 
and erosion by water. Surround stockpile with silt fence or erosion eels. 

1. Limit height of topsoil stockpiles to 72 inches. 
2. Do not stockpile topsoil within protection zones. 
3. Dispose of surplus topsoil. Surplus topsoil is that which exceeds quantity indicated to be 

stockpiled or reused. 

3.7 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate 
new construction. 

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along 
line of existing pavement to remain before removing adjacent existing pavement. Saw-cut 
faces vertically. 

2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust 
coating, following coating manufacturer's written instructions. Keep paint off surfaces 
that will remain exposed. 

3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste 
materials including trash and debris, and legally dispose of them off Owner's property. 

B. Burning of waste materials is not permitted on Owners property 

END OF SECTION 311000 
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SECTION 312000 – EARTH MOVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Excavations adjacent to existing trees. 
2. Excavating and filling for rough grading the Site. 
3. Preparing subgrades for slabs-on-grade, walks, pavements, turf and grasses, and plants. 
4. Drainage course for concrete slabs-on-grade. 
5. Subbase course and base course for concrete walks. 
6. Subbase course and base course for asphalt paving. 
7. Subsurface drainage backfill for walls and trenches. 
8. Drainage course for subdrains under paving. 
9. Excavating and backfilling trenches for utilities and pits for buried utility structures. 
10. Decompaction of landscape areas. 

B. Related Requirements: 
1. Section 311000 "Site Clearing" for tree protection, site stripping, grubbing, stripping and 

stockpiling topsoil, and removal of above- and below-grade improvements and utilities. 
2. Section 329113 “Soil Preparation” for Final Grading, together with preparation and 

placement planting soil for lawns and planting areas. 
3. Section 329200 "Turf and Grasses" for finish grading in turf and grass areas, including 

preparing and placing planting soil for turf areas. 
4. Section 329300 "Plants" for finish grading in planting areas and tree and shrub pit 

excavation and planting. 

C. Division 31 Sections “Earthwork Outside Buildings” and “Earthwork for Buildings” are 
intended to complement each other, as if one section.  There is no intent to define the limits of 
work by any one contractor inside and outside the building. 

1.3 DEFINITIONS 

A. Backfill: Soil material or controlled low-strength material used to fill an excavation. 

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to 
support sides of pipe. 

2. Final Backfill: Backfill placed over initial backfill to fill a trench. 
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B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving. 

C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying 
pipe. 

D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward 
capillary flow of pore water. 

F. Drip Line: 

1. The point where the foliage cover concentrates main water on the ground. This line 
follows the general configuration of the outermost edge of a tree or shrub formed by its 
leaves and branches. 

G. Excavation: Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated. 

1. Unclassified Excavation: Excavation of all materials encountered regardless of character 
of materials and obstructions encountered. 

2. Classified Excavation: Excavation of all materials encountered that cannot be removed 
using the equivalent of a Caterpillar track-type loader No. 973 in open excavation or 
using the equivalent of a Caterpillar hydraulic excavator No. 320DL in trench excavation. 

3. Authorized Additional Excavation: Excavation below subgrade elevations or beyond 
indicated lines and dimensions as directed by Engineer. Authorized additional excavation 
and replacement material will be paid for according to Contract provisions for unit prices. 

4. Bulk Excavation: Excavation more than 10 feet in width and more than 30 feet in length. 
5. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated 

lines and dimensions without direction by] Engineer. Unauthorized excavation, as well as 
remedial work directed by Engineer, shall be without additional compensation. 

H. Fill: Soil materials used to raise existing grades. 
1. Equipment for Bulk Excavation: Late-model, track-mounted loader; rated at not less than 

230-hp flywheel power and developing a minimum of 47,992-lbf breakout force with a 
general-purpose bare bucket. 

I. Rock (Classified Excavation): Rock material in beds, ledges, unstratified masses, conglomerate 
deposits, and boulders of rock material 3/4 cu. yd. or more in volume that exceed a standard 
penetration resistance of 100 blows/2 inches when tested by a geotechnical testing agency, 
according to ASTM D1586. 

J. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and 
electrical appurtenances, or other man-made stationary features constructed above or below the 
ground surface. 

K. Subbase Course:  

1. Aggregate layer placed between the subgrade and base course for hot-mix asphalt 
pavement.  
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2. Aggregate layer placed between the subgrade and a cement concrete pavement, or a 
cement concrete or hot-mix asphalt walk. 

3. Layer or layers of material specified to be placed on the subgrade. 

L. Subgrade:  

1. Uppermost surface of an excavation. 
2. The top surface of a fill or backfill immediately below subbase, drainage fill, drainage 

course, or topsoil materials. 

M. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground services 
within buildings. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of the following manufactured products required: 

1. Geotextiles. 
2. Controlled low-strength material, including design mixture. 
3. Geofoam. 
4. Warning tapes. 

B. Samples for Verification: For the following products, in sizes indicated below: 

1. Geotextile: 12 by 12 inches. 
2. Warning Tape: 12 inches long; of each color. 

C. Test Reports:  Submit the following reports directly to Engineer from the testing services, with 
copy to Contractor: 

1. Test reports on borrow material. 
2. Verification of suitability of each footing subgrade material, in accordance with specified 

requirements. 
3. Field reports; in-place soil density tests. 
4. One optimum moisture-maximum density curve for each type of soil encountered. 
5. Report of actual unconfined compressive strength and/or results of bearing tests of each 

strata tested. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified testing agency. 

B. Material Test Reports: For each on-site and borrow soil material proposed for fill and backfill as 
follows: 

1. Classification according to ASTM D2487. 
2. Laboratory compaction curve according to ASTM D698. 
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C. Pre-excavation Photographs or Videotape: Show existing conditions of adjoining construction 
and site improvements, including finish surfaces that might be misconstrued as damage caused 
by earth-moving operations. Submit before earth moving begins. 

1.6 QUALITY ASSURANCE 

A. Codes and Standards:  Comply with provisions of following, except as otherwise indicated:  

1. ASTM. 
2. MDOT (Michigan Department of Transportation) "Standard Specification for 

Construction", 2012 Edition, and all Supplements to date. 
3. Perform excavation work in compliance with applicable requirements of agency having 

jurisdiction. 

1.7 FIELD CONDITIONS 

A. Site Information:  

1. Data in subsurface investigation reports was used for the basis of the design and are 
available to the Contractor for information only.  Conditions are not intended as 
representations or warranties of accuracy or continuity between soil borings.  The Owner 
will not be responsible for interpretations or conclusions drawn from this data by 
Contractor.  

2. For additional information, see Document "Geotechnical Data".  
3. Additional test borings and other exploratory operations may be performed by 

Contractor, at the Contractor's option; however, no change in the Contract Sum will be 
authorized for such additional exploration. 

B. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during earth-moving operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and Wayne County or The City of Westland. 

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 
agency having jurisdiction. 

C. Existing Utilities: 

1. Utility Locator Service: Notify MISS DIG System, Inc. at 800-482-7171 or 811 for area 
where Project is located before beginning earth-moving operations. 

2. If utilities are indicated to remain in place, provide adequate means of support and 
protection during earthwork operations. 

3. Should uncharted, or incorrectly charted, piping or other utilities be encountered during 
excavation, consult utility owner immediately for directions.  Cooperate with Owner and 
utility companies in keeping respective services and facilities in operation.  Repair 
damaged utilities to satisfaction of utility owner.  

4. Do not interrupt existing utilities serving facilities occupied by Owner or others, during 
occupied hours, except when permitted in writing by Owner's Representative and then 
only after acceptable temporary utility services have been provided.  
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a. Provide minimum of 5 working day notice to Owner's Representative and receive 
written notice no less than 48 hours to proceed before interrupting any utility.  

5. Demolish and completely remove from site existing underground utilities indicated to be 
removed.  Coordinate with utility companies for shutoff of services if lines are active.  

D. Protection of Persons and Property:  

1. Do not commence earth-moving operations until temporary site fencing, tree protection 
fencing and erosion- and sedimentation-control measures are in place. 

2. Barricade open excavations occurring as part of this work and post with warning lights.  
3. Operate warning lights as recommended by agency having jurisdiction.  
4. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 

caused by settlement, lateral movement, undermining, washout, and other hazards created 
by earthwork operations.  

5. Perform excavation by hand within dripline of large trees to remain.  Protect root systems 
from damage or dryout to the greatest extent possible.  Maintain moist condition for root 
system and cover exposed roots with moistened burlap. 

E. Do not commence earth-moving operations until temporary site fencing, tree and plant 
protection and erosion and sedimentation control measures specified in Section 015000 
"Temporary Facilities and Controls" and Section 311000 "Site Clearing" are in place. 

F. Do not commence earth-moving operations until plant-protection measures specified in 
Section 015639 "Temporary Tree and Plant Protection" are in place. 

G. The following practices are prohibited within protection zones: 

1. Storage of construction materials, debris, or excavated material. 
2. Parking vehicles or equipment. 
3. Foot traffic. 
4. Erection of sheds or structures. 
5. Impoundment of water. 
6. Excavation or other digging unless otherwise indicated. 
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise 

indicated. 

H. Do not direct vehicle or equipment exhaust towards protection zones. 

I. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not 
available from excavations. 

B. Satisfactory Granular Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM 
according to ASTM D2487, or a combination of these groups; free of rock or gravel larger than 
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[3 inches] in any dimension, debris, waste, frozen materials, vegetation, and other deleterious 
matter. 

1. All materials must have moisture content within 2% of the optimum moisture content as 
defined by ASTM D 1557 Modified Proctor test. 

C. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT 
according to ASTM D2487, or a combination of these groups. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of 
optimum moisture content at time of compaction. 

D. Unsuitable Material: 

1. Organic material, oil, alkali, chemical compounds, ice, snow, frozen materials, rubble, 
rubbish, wood, and other substances subject to decomposition.  

2. Loose non-compacted fill, loose soil or obviously compressive materials 

E. Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand.  

1. Granular: Clean, natural, coarse bankrun, conforming to the physical requirements of 
2012 MDOT 902.07, Table 902-3, Class II, or ASTM C33 with 100 percent passing a 3-
inch sieve, not less than 60 percent passing a 1-inch sieve, and not more than 30 percent 
passing a No. 100 sieve. 

F. Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand. 

1. Dense Graded Aggregate: MDOT 21AA, crushed limestone aggregate conforming to the 
grading requirements in 2012 MDOT Table 902-1 and physical requirements in Table 
902-2 and the additional requirements under paragraph 902.05. 

G. Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand.  

1. Granular: Clean, natural, coarse bankrun, conforming to the physical requirements of 
2012 MDOT 902.07, Table 902-3, Class II, or ASTM C33 with 100 percent passing a 3-
inch sieve, not less than 60 percent passing a 1-inch sieve, and not more than 30 percent 
passing a No. 100 sieve. 

H. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand. One or more of the following: 

1. Granular: Clean, natural, coarse bankrun, conforming to the physical requirements of 
2012 MDOT 902.07, Table 902-3, Class II, or ASTM C33 with 100 percent passing a 3-
inch sieve, not less than 60 percent passing a 1-inch sieve, and not more than 30 percent 
passing a No. 100 sieve. 

2. Stone, gravel, stone or gravel crushings, conforming to the grading requirements in Table 
902-1 and physical requirements of 2012 MDOT 902.03, Table 902-2, 6A coarse 
aggregate, or ASTM C 33, Table II, Size 57. 
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3. Stone, gravel, stone or gravel crushings, conforming to ASTM C 33, Table II, Size 67. 
4. ASTM D2940; except with 100 percent passing a 1-inch sieve and not more than 8 

percent passing a No. 200 sieve. 
5. Crushed concrete aggregate not allowed for pipe bedding. 

I. Drainage Course: Narrowly graded mixture of washed crushed stone, or crushed or uncrushed 
gravel. 

1. Stone, gravel, stone or gravel crushings, conforming to the grading requirements in Table 
902-1 and physical requirements of 2012 MDOT 902.03, Table 902-2, 6A course 
aggregate. 

J. Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone;  

1. Stone, gravel, stone or gravel crushings, confirming to ASTM D448; coarse-aggregate 
grading Size 67; with 100 percent passing a 1-inch sieve and zero to 5 percent passing a 
No. 4 sieve. 

K. Sand: Fine, clean, durable, uncoated sand particles free of clay lumps and soft or flakey granular 
materials. 

1. Sand conforming to the grading requirements of 2012 MDOT 902.02, Table 902-2, 2NS, 
fine aggregate. 

2. Sand conforming to the grading requirements ASTM C33/C33M; fine aggregate. 

L. Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state. 

M. Crushed Concrete Fill: Crushed concrete with less than 5 percent foreign materials. 

1. Minimum 1-inch and maximum 3-inch size and not more than 7 percent passing the No. 
200 sieve. 

N. Rip Rap: Sound, tough, durable rock, free of structural defects.  Each measuring at least 8” in 
one dimension and having a minimum of 1/3 cubic foot volume. 

1. Fill Stone:  Pieces of rock same as above, but of smaller sizes suitable for filing voids 
between riprap stones. 

O. Non-Frost Susceptible Material:  

1. MDOT Class 1, granular, modified. 

a. Gradation: 
  
Sieve Size Percent Passing 
2” 100 
½” 45 – 85 
No. 4 20 – 85 
No. 30 5 – 30 

b. Maximum loss by Washing: 
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1) 0 to 3 percent. 

2.2 GEOTEXTILES 

A. Subsurface Drainage Geotextile: Nonwoven needle-punched geotextile, manufactured for 
subsurface drainage applications, made from polyolefins or polyesters; with elongation greater 
than 50 percent; complying with AASHTO M 288 and the following, measured per test 
methods referenced: 

1. Manufacturer’s standard nonwoven pervious geotextile fabric of polypropylene, nylon or 
polyester fibers, one of the following: 
a. Mirafi 140; by TenCate Geosynthetics. 
b. Geoturf N400; by CSI Geoturf. 
c. Typar 3401; by Fiberweb, Inc 

B. Separation Geotextile: Woven geotextile fabric, manufactured for separation applications, made 
from polyolefins or polyesters; with elongation less than 50 percent; complying with 
AASHTO M 288 and the following, measured per test methods referenced: 

1. Manufacturer’s standard woven pervious geotextile fabric of polypropylene, nylon or 
polyester fibers, one of the following: 
a. Mirafi HP 270; by TenCate Geosynthetics. 
b. Geoturf W270; by CSI Geoturf. 
c. Geotex 250ST; by Propex Geosolutions. 

2.3 ACCESSORIES 

A. Warning Tape: Acid and alkali resistant, polyethylene film warning tape manufactured for 
marking and identifying underground utilities, 6 inches wide and 4 mils thick, continuously 
inscribed with a description of the utility; colored as follows: 

1. Red: Electric. 
2. Yellow: Gas, oil, steam, and dangerous materials. 
3. Orange: Telephone and other communications. 
4. Blue: Water systems. 
5. Green: Sewer systems. 

B. Detectable Warning Tape: Acid and alkali resistant, polyethylene film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches wide 
and 4 mils thick, continuously inscribed with a description of the utility, with metallic core 
encased in a protective jacket for corrosion protection, detectable by metal detector when tape is 
buried up to 30 inches deep; colored as follows: 

1. Red: Electric. 
2. Yellow: Gas, oil, steam, and dangerous materials. 
3. Orange: Telephone and other communications. 
4. Blue: Water systems. 
5. Green: Sewer systems. 
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PART 3 - EXECUTION 

3.1 EXAMINATION AND ACCEPTANCE OF CONSTRUCTION IN PLACE 

A. Examine site and construction in place. Notify the Owner's Representative in writing of 
conditions detrimental to the proper and timely completion of the work. Defects which may 
influence satisfactory completion and performance of the work shall be corrected in accordance 
with the requirements of the applicable section of the specifications and in a manner acceptable 
to the Owner's Representative, prior to commencement of the work. Commencement of work 
will be construed as site and construction in place being acceptable for satisfying the 
requirements of this section.  

B. Contractor is responsible for all earthwork quantities and volumes necessary for total Project to 
facilitate proposed grades and improvements shown on the Drawings. These quantities and 
volumes are to be considered incidental and at Contractor's expense. 

3.2 PREPARATION 

A. Pre-Construction Conference:  

1. Prior to starting Earthwork, coordinate with all parties concerned the excavation 
requirements, installation of utilities, foundations and related work.   

2. Coordination shall include tolerances required for other work. 

B. Field Measurements and Tolerances:  

1. Take field measurements to verify or supplement dimensions shown.  Be responsible for 
accurate fit of specified Work.  

2. If any soil surface is placed or graded outside of the tolerances of this specification, any 
remedial work or additional work, shall be performed by the Contractor at his expense. 

a. The cost of evaluation and redesign of remedial work by the Engineer shall be 
borne by the Contractor. 

b. Resulting additional work of other trades shall be borne by the Contractor. 

C. Tree Protection:  

1. Trees not noted to be removed shall be protected during earthwork operations.  Comply 
with requirements of Sections 015639 “Temporary Tree and Plant Protection” and 
311000 "Site Clearing".  

D. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earth-moving 
operations. 

E. Protect and maintain erosion and sedimentation controls during earth-moving operations. 

F. Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary 
protection before placing subsequent materials. 
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3.3 DEWATERING 

A. Provide dewatering system of sufficient scope, size, and capacity to control hydrostatic 
pressures and to lower, control, remove, and dispose of ground water and permit excavation and 
construction to proceed on dry, stable subgrades. 

B. Prevent surface water and ground water from entering excavations, from ponding on prepared 
subgrades, and from flooding Project site and surrounding area. 

C. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 

1. Reroute surface water runoff away from excavated areas. Do not allow water to 
accumulate in excavations.  

2. Establish and maintain temporary drainage ditches and other diversions outside 
excavation limits to convey rainwater and water removed from excavations to collecting 
or runoff areas. Do not use excavated trenches as temporary drainage ditches. 

D. Provide and maintain pumps, well points, sumps, suction and discharge lines, and other 
dewatering system components necessary to convey water away from excavations. 

E. Dispose of water removed by dewatering in a manner that avoids endangering public health, 
property, and portions of work under construction or completed. Dispose of water and sediment 
in a manner that avoids inconvenience to others. 

3.4 EXPLOSIVES 

A. Explosives: Do not use explosives. 

3.5 EXCAVATION, GENERAL 

A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface 
and subsurface conditions encountered. Unclassified excavated materials may include rock, soil 
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be 
authorized for rock excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials 
and rock, replace with satisfactory soil materials. 

2. Remove rock to lines and grades indicated to permit installation of permanent 
construction without exceeding the following dimensions: 
a. 24 inches outside of concrete forms other than at footings. 
b. 12 inches outside of concrete forms at footings. 
c. 6 inches outside of minimum required dimensions of concrete cast against grade. 
d. Outside dimensions of concrete walls indicated to be cast against rock without 

forms or exterior waterproofing treatments. 
e. 6 inches beneath bottom of concrete slabs-on-grade. 
f. 6 inches beneath pipe in trenches and the greater of 24 inches wider than pipe or 42 

inches wide. 
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B. Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be 
classified as earth and rock. Do not excavate rock until it has been classified and cross sectioned 
by Engineer. The Contract Sum will be adjusted for rock excavation according to unit prices 
included in the Contract Documents. Changes in the Contract Time may be authorized for rock 
excavation. 

1. Earth excavation includes excavating pavements and obstructions visible on surface; 
underground structures, utilities, and other items indicated to be removed; and soil, 
boulders, and other materials not classified as rock or unauthorized excavation. 
a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material 

not classified as rock excavation is earth excavation. 

2. Rock excavation includes removal and disposal of rock. Remove rock to lines and 
subgrade elevations indicated to permit installation of permanent construction without 
exceeding the following dimensions: 
a. 24 inches outside of concrete forms other than at footings. 
b. 12 inches outside of concrete forms at footings. 
c. 6 inches outside of minimum required dimensions of concrete cast against grade. 
d. Outside dimensions of concrete walls indicated to be cast against rock without 

forms or exterior waterproofing treatments. 
e. 6 inches beneath bottom of concrete slabs-on-grade. 
f. 6 inches beneath pipe in trenches and the greater of 24 inches wider than pipe or 42 

inches wide. 

3.6 EXCAVATION FOR NON-BUILDING STRUCTURES 

A. Refer to Section 312020 “Earthwork for Buildings” for excavation for foundations and building 
slabs. 

B. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 0.10 foot. 
If applicable, extend excavations a sufficient distance from structures for placing and removing 
concrete formwork, for installing services and other construction, and for inspections. 

1. Excavations for Retaining Wall Footings and Foundations: Do not disturb bottom of 
excavation. Excavate by hand to final grade just before placing concrete reinforcement. 
Trim bottoms to required lines and grades to leave solid base to receive other work. 

2. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility 
Structures: Excavate to elevations and dimensions indicated within a tolerance of plus or 
minus 0.10 foot. Do not disturb bottom of excavations intended as bearing surfaces. 

C. Excavations at Edges of Tree- and Plant-Protection Zones: 

1. Excavate by hand or with an air spade to indicated lines, cross sections, elevations, and 
subgrades. If excavating by hand, use narrow tine spading forks to comb soil and expose 
roots. Carefully and cleanly cut tree roots with sharp pruning instruments or equipment, 
such as, a trencher or vibratory knife (cable puller) to a depth of 24" below existing 
grade. Do not break, tear, or chop exposed roots. Do not use mechanical equipment that 
rips, tears, or pulls roots. 

2. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and 
Plant Protection." 
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3.7 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and 
subgrades. 

3.8 SUBGRADE INSPECTION 

A. Notify Geotechnical Engineer when excavations have reached required subgrade. 

B. If Geotechnical Engineer determines that unsatisfactory soil is present, continue excavation and 
replace with compacted backfill or fill material as directed. 

C. Proof-roll subgrade pavements with a pneumatic-tired [and loaded 10-wheel, tandem-axle dump 
truck weighing not less than 15 tons to identify soft pockets and areas of excess yielding. Do not 
proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction. Limit vehicle speed to 3 mph. 
2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 

determined by Geotechnical Engineer and replace with compacted backfill or fill as 
directed. 

D. Authorized additional excavation and replacement material will be paid for according to 
Contract provisions for unit prices. 

E. Cold Weather Protection:  

1. Protect excavation bottoms against freezing when atmospheric temperature is less than 35 
degrees F.  

2. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, 
or construction activities, as directed by Geotechnical Engineer without additional 
compensation. 

3.9 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under utility structures or wall footings by extending bottom 
elevation of concrete foundation or footing to excavation bottom, without altering top elevation. 
Lean concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved 
by Geotechnical Engineer. 

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by 
Geotechnical Engineer. 

3.10 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. 
Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of 
remaining trees. 
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3.11 FILL AND BACKFILL 

A. Ground Surface Preparation:  

1. Remove vegetation, debris, unsuitable material, unsatisfactory soil materials, 
obstructions, and deleterious materials from ground surface prior to placement of fills.  
Plow strip or break up sloped surfaces steeper than 1 vertical to 4 horizontal so that fill 
material will bond with existing surface. 

B. Placement:  

1. Place and compact backfill in excavations promptly, but not before completing the 
following: 
a. Inspection, testing and approval of subgrade by the Geotechnical Engineer. 
b. Construction below finish grade including, where applicable, subdrainage, damp-

proofing, waterproofing, and perimeter insulation. 
c. Surveying locations of underground utilities for Record Documents. 
d. Testing, inspection and approval of underground utilities. 
e. Removing concrete formwork. 
f. Removing trash and debris. 
g. Removing temporary shoring, bracing, and sheeting and filling of voids with 

satisfactory materials. Cut off temporary sheet piling driven below bottom of 
structures and remove in manner to prevent settlement of the structure or utilities, 
or leave in place if required. 

h. Installing permanent or temporary horizontal bracing on horizontally supported 
walls. 

2. Place fill and backfill on subgrades free of mud, frost, snow, or ice. 

C. Utility Trench Backfill: 

1. Place backfill on subgrades free of mud, frost, snow, or ice. 
2. Place and compact bedding course on trench bottoms where indicated. Shape bedding 

course to provide continuous support for bells, joints, and barrels of pipes and for joints, 
fittings, and bodies of conduits. 

3. Backfill voids with satisfactory soil while removing shoring and bracing. 
4. Initial Backfill: 

a. Soil Backfill: After pipe is installed and positioned, place and compact initial 
backfill of subbase material, free of particles larger than 1-inch in any dimension, 
in maximum 6-inch lifts to a height of 12 inches over the pipe or conduit. Compact 
each layer of initial backfill to 95 percent maximum dry unit weight. 
1) Carefully compact initial backfill under pipe haunches and compact evenly 

up on both sides and along the full length of piping or conduit to avoid 
damage or displacement of piping or conduit. Coordinate backfilling with 
utilities testing. 

5. Final Backfill: For remainder of trench, provide one of specified backfill materials: 
a. Under and within 3 feet of paved areas, place Engineered Fill backfill in maximum 

12-inch layers to sub-grade elevation with each layer compacted to 95% maximum 
dry unit weight. 

b. Under turf areas, place satisfactory soil backfill in maximum 12-inch layers to final 
subgrade elevation, with each layer compacted to the density of undisturbed 
adjacent soil. 
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6. Coordinate backfilling with utilities testing. 
7. Do not fill trenches until satisfactory tests and inspections have been made.  Use care in 

filling to avoid damage or displacement of pipe systems. 
8. Warning Tape: Install warning tape directly above utilities, at top of initial backfill and at 

12 inches below finished grade in non-paved areas or 6 inches below subgrade under 
pavements and slabs. 

D. Pavements: 

1. Asphalt and Concrete Pavements: 
a. Subgrade: Use satisfactory granular soil materials or Engineered Fill. 
b. Subbase Course:  Use Subbase Material. 
c. Base Course:  Use Dense Graded Aggregate, MDOT 21AA. 

2. Walks: 
a. Subgrade:  Use satisfactory granular soil materials or Engineered Fill. 
b. Subbase:  Use Subbase Material. 
c. Base Course:  Use Subbase Material, MDOT Class II Sand. 

3. Retaining wall footings and foundations: 
a. Use Engineered Fill. 

E. Yard and Unpaved Areas: 
1. Subgrade: Use satisfactory granular soil materials. 

3.12 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain 
frost or ice. 

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that 
exceeds optimum moisture content by 2 percent and is too wet to compact to specified 
dry unit weight. 

3. Stockpile or spread soil material that has been removed because it is too wet to permit 
compaction.  Assist drying by discing, harrowing, or pulverizing until moisture content is 
reduced to a satisfactory value 

3.13 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material 
compacted by heavy compaction equipment and not more than 4 inches in loose depth for 
material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations.  
Prevent wedging action of fill against structures by carrying material uniformly along the full 
length of each structure to approximately same elevation in each lift.  

C. Compact soil materials to not less than the following percentages of maximum dry unit weight 
according to ASTM D1557: 
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1. Under structures, steps, slabs on grade and pavements, scarify and recompact top 12 
inches of existing subgrade and each layer of backfill or fill soil material at 95 percent 
maximum dry unit weight for granular materials. 

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each 
layer of backfill or fill soil material at 95 percent maximum dry unit weight for granular 
materials. 

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and 
compact each layer of backfill or fill soil material at 85 percent maximum dry unit weight 
or the density of the adjacent soil as necessary. 

4. For utility trenches, compact each layer of initial and final backfill soil material at 95 
percent maximum dry unit weight for granular materials under and within 3 feet of 
pavements and compact to adjacent soil density in turf or unpaved areas. 

D. Correct improperly compacted areas or lifts as directed by Geotechnical Engineer if soil density 
tests indicate inadequate compaction. 

E. Landscape Areas: 

1. Following all construction activities and prior to placement of topsoil or planting soils, 
de-compact all landscape areas which have been compacted or otherwise degraded by 
construction operations including foot traffic, vehicular traffic, materials storage, or 
adverse weather to a depth of 24”. 

2. Verify location and depth of all underground utilities prior to commencing de-
compaction operations.  Repair any utilities damaged by de-compaction operations to the 
satisfaction of the Utility Owner. 

3. Deeply scarify and/or fracture, 100 percent of all compacted subgrade volume to a 
minimum subgrade depth of 12”.  Breakup all materials larger than 2” in any dimension.  
Remove and legally dispose of all materials incapable of being reduced to this 2” 
dimension. 

4. Reshape and rough grade all subgrade surfaces and recompact to 85 percent maximum 
dry density in preparation of receipt of topsoil or planting mix and finish grading to the 
satisfaction of the Owner’s Project Representative. 

5. Protect prepared subgrade areas from over-compaction and crust formation until 
spreading topsoil and planting mix. 

6. Top-up subgrade soils if settlement occurs outside the specified tolerances due to 
construction operations or natural events any time prior to placement of topsoil or 
planting soils. 

3.14 GRADING 

A. General: Within the limits of grading under this Section, uniformly grade areas to a smooth 
surface, free of irregular surface changes. Comply with compaction requirements and grade to 
cross sections, lines, and elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances. 
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B. Site Rough Grading Outside Building Lines: Slope grades to direct water away from building 
lines and to prevent ponding. Finish subgrades to elevations required to achieve indicated finish 
elevations, within the following subgrade tolerances: 

1. Turf or Unpaved Areas: Plus or minus 0.10 foot above or below required subgrade 
elevations. 
a. Grade surfaces to assure adequate drainage away from building structures and to 

prevent ponding of surface drainage. 
b. Provide earth crowns and berms where indicated on the Drawings. 
c. Contouring/mounding shall be free flowing in shape as indicated on the Drawings 

and shall blend into existing grades gradually so that top and toe of slope is not 
readily visible. 

d. The Landscape Architect shall approve final contouring prior to commencing 
planting operations 

2. Walks: Plus or minus 0.10 foot above or below required subgrade elevations. 
3. Pavements: Plus or minus 0.05 foot above or below required subgrade elevations. 

C. Grading Inside Building Lines: Refer to Section 312020 “Earthwork for Buildings” for building 
pad grading, compaction and finish subgrade tolerance. 

3.15 SUBSURFACE DRAINAGE 

A. Subsurface Drain: Place subsurface drainage geotextile around perimeter of subdrainage trench. 
Place a 6-inch  course of filter material on subsurface drainage geotextile to support subdrainage 
pipe. Encase subdrainage pipe in a minimum of 12 inches of filter material, placed in 
compacted layers 6 inches thick, and wrap in subsurface drainage geotextile, overlapping sides 
and ends at least 6 inches. 

1. Compact each filter material layer to 85 percent of maximum dry unit weight according 
to ASTM D698 with a minimum of two passes of a plate-type vibratory compactor. 

B. Drainage Backfill: Place and compact filter material over subsurface drain, in width indicated, 
to within 12 inches of final subgrade, in compacted layers 6 inches thick. Overlay drainage 
backfill with one layer of subsurface drainage geotextile, overlapping sides and ends at least 6 
inches. 

1. Compact each filter material layer to 85 percent of maximum dry unit weight according 
to ASTM D698 with a minimum of two passes of a plate-type vibratory compactor. 

2. Place and compact impervious fill over drainage backfill in 6-inch thick compacted layers 
to final subgrade. 

3.16 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS 

A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place subbase course and base course under pavements and walks as 
follows: 
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1. Install separation geotextile on prepared subgrade according to manufacturer's written 
instructions, overlapping sides and ends. 

2. Place base course material over prepared subgrade or subbase course in layers of uniform 
thickness, conforming to indicated cross-section and thickness. 

3. Shape subbase course and base course to required crown elevations and cross-slope 
grades. 

4. Place subbase course and base course 6 inches or less in compacted thickness in a single 
layer. 

5. Place subbase course and base course that exceeds 6 inches in compacted thickness in 
layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3 
inches thick. 

6. Compact subbase course and base course at optimum moisture content to required grades, 
lines, cross sections, and thickness to not less than 95  percent of maximum dry unit 
weight according to ASTM D1557. 

3.17 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified geotechnical engineering testing agency to 
perform tests and inspections. 

B. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with 
subsequent earth moving only after test results for previously completed work comply with 
requirements. 

C. Footing Subgrade: At footing subgrades, at least one test of each soil stratum will be performed 
to verify design bearing capacities. Subsequent verification and approval of other footing 
subgrades may be based on a visual comparison of subgrade with tested subgrade when 
approved by Owner’s geotechnical engineering testing agency. 

D. Testing agency will test compaction of soils in place according to ASTM D1556, 
ASTM D2167, ASTM D2937, and ASTM D6938, as applicable. Tests will be performed at the 
following locations and frequencies: 

1. Paved Areas and Slabs on Grade: At subgrade and at each compacted fill and backfill 
layer, at least one test for every 6000 sq. ft. or less of paved area, or 3000 sq. ft. building 
slab, but in no case fewer than three tests. 

2. Trench Backfill: At each compacted initial and final backfill layer, at least one test for 
every 150 feet or less of trench length but no fewer than two tests. 

E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to 
depth required; recompact and retest until specified compaction is obtained. 

3.18 PROTECTION 

A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep 
free of trash and debris. 
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B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Owner’s geotechnical 
engineering testing agency; reshape and recompact. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, 
backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to greatest extent possible. 

3.19 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and 
debris, and legally dispose of them off Owner's property. 

END OF SECTION 312010  
PEA  
 



WAYNE COUNTY PARKS  PEA GROUP 
VENOY DORSEY KAYAK LAUNCHES   6/23 
 

  ASPHALT PAVING 
  321216 - 1 

SECTION 321216 - ASPHALT PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fine Grading. 
2. Proof rolling of subgrade (subbase) and base course. 
3. Aggregate base course. 
4. Hot-mix asphalt paving. 
5. Hot-mix asphalt overlay. 
6. Cold milling of existing asphalt pavement. 
7. Hot-mix asphalt patching. 
8. Asphalt curbs. 
9. Asphalt traffic-calming devices. 
10. Asphalt surface treatments. 

B. Related Requirements: 

1. Section 311000 “Site Clearing” for demolition and removal of existing asphalt pavement. 
2. Section 312000 "Earth Moving" for subgrade preparation, fill material, separation 

geotextiles, unbound-aggregate subbase and base courses, and aggregate pavement 
shoulders. 

3. Section 321313 "Concrete Paving" for concrete pavement and for separate concrete 
curbs, gutters, and driveway aprons. 

4. Section 321373 "Concrete Paving Joint Sealants" for joint sealants and fillers at 
pavement terminations. 

5. Section 321723 "Pavement Markings." 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review methods and procedures related to hot-mix asphalt paving including, but not 
limited to, the following: 

a. Review proposed sources of paving materials, including capabilities and location 
of plant that will manufacture hot-mix asphalt. 
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b. Review requirements for protecting paving work, including restriction of traffic 
during installation period and for remainder of construction period. 

1.4 ACTION SUBMITTALS 

A. Product Data: Include technical data and tested physical and performance properties.  
1. Paving geotextile. 
2. Joint sealant. 
3. Pavement marking paint. 

B. Hot-Mix Asphalt Designs: 

1. Submit the mix design to the Architect/Engineer for review and approval by the 
Architect/Engineer and Testing Agency, a minimum of two (2) weeks prior to intended 
installation date. Mix design submittal shall include the following information: 
a. Contractor Bituminous Mix Design Communication (or MDOT form 1820) 
b. Marshall Mix Design Worksheet (or MDOT form 1822) 
c. Theoretical Maximum Specific Gravity (or MDOT form 1806) 
d. Coarse Aggregate Specific Gravity (or MDOT form 1859) 
e. Fine Aggregate Specific Gravity (or MDOT form 1860) 
f. Recycled Asphalt Pavement (RAP) Stockpile Summary Data Sheet 
g. RAP Tier Worksheet 
h. Combined Gradation Plot to 0.45 Power 
i. Mix Design Regression 
j. Temperature-Viscosity Graph 

C. Samples for Verification: For the following product, in manufacturer's standard sizes unless 
otherwise indicated: 

1. Paving Geotextile: 12 by 12 inchesminimum. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For paving-mix manufacturer and testing agency. 

B. Material Certificates: 

1. Aggregates. 
2. Asphalt binder. 
3. Asphalt cement. 
4. Cutback prime coat. 
5. Emulsified asphalt prime coat. 
6. Tack coat. 
7. Fog seal. 
8. Undersealing asphalt. 

C. Field quality-control reports. 



WAYNE COUNTY PARKS  PEA GROUP 
VENOY DORSEY KAYAK LAUNCHES   6/23 
 

  ASPHALT PAVING 
  321216 - 3 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified in accordance with ASTM D3666 for testing 
indicated. 

B. Regulatory Requirements: Comply with the codes and standards for materials, workmanship, 
and other applicable requirements for asphalt paving work of the following agencies, except as 
otherwise indicated: 

1. ASTM. 
2. MDOT (Michigan Department of Transportation) "Standard Specification for 

Construction", 2003 and 2012 Editions, and all Supplements to date. 
3. AASHTO. 
4. U.S. Department of Justice 2010 Americans with Disabilities Act (ADA) Standards for 

Accessible Design including Guidance issued on Sept. 15, 2010 and/or local barrier-free 
code if more stringent.  Requirements applicable to all sidewalks, barrier-free pathways 
within parking areas, and parking spaces with adjacent aisles designated for the disabled. 

5. Measurement and payment provisions and safety program submittals included in standard 
specifications do not apply to this Section. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations: Do not apply asphalt materials if subgrade is wet or excessively 
damp, if rain is imminent or expected before time required for adequate cure, or if the following 
conditions are not met: 

1. Prime Coat: Minimum surface temperature of 50 deg F. 
2. Tack Coat: Minimum surface temperature of 50 deg F. 
3. Slurry Coat: Comply with weather limitations in 2012 MDOT 506.03. 
4. Asphalt Base Course and Binder Course: Minimum surface temperature of 40 deg F and 

rising at time of placement. 
5. Asphalt Surface Course: Minimum surface temperature of 40 deg F and rising at time of 

placement. 

PART 2 - PRODUCTS 

2.1 AGGREGATES 

A. General: Use materials and gradations that have performed satisfactorily in previous 
installations. 

B. Coarse Aggregate: 2012 MDOT 902.09A, sound; angular crushed stone, crushed gravel, 
crushed concrete or cured, crushed blast-furnace slag. 

C. Dense Aggregate:  Sound, angular crushed limestone, crushed stone or gravel; crushed slag is 
not acceptable; complying with the following:  

1. Base Course:  
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a. MDOT 21AA:  Crushed limestone to the grading requirements in 2012 MDOT 
902.05, Table 902-1 and physical requirements in Table 902-2. Crushed concrete 
or slag is not acceptable. 

D. Fine Aggregate: 2012 MDOT 902.09B, 2NS, Table 902-4, sharp-edged natural sand or sand 
prepared from stone, gravel, cured blast-furnace slag, or combinations thereof. 

1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of the total 
aggregate mass. 

2.2 ASPHALT MATERIALS 

A. Asphalt Binder: 2012 MDOT 904.03A and Table 904-2, binder designation PG 58-28. 

B. Asphalt Cement: 2012 MDOT 904.03A and Table 904-2, binder designation PG 58-28  . 

C. Cutback Prime Coat: 2012 MDOT 904.03, medium-curing cutback asphalt. 

D. Prime Coat: 2012 MDOT 904.03C, SS-1h or CSS-1h, Tables 904-04 and 904.05, emulsified 
asphalt, cationic emulsified asphalt, slow setting, diluted in water, of suitable grade and 
consistency for application. 

E. Tack Coat: 2012 MDOT 904.03C, SS-1h or CSS-1h, Tables 904-04 and 904.05, emulsified 
asphalt, or cationic emulsified asphalt, slow setting, diluted in water, of suitable grade and 
consistency for application. 

F. Water: Potable. 

2.3 AUXILIARY MATERIALS 

A. Sand: 2012 MDOT 902.09B, 2NS, Table 902-4. 

B. Joint Sealant: ASTM D6690, Type II or III, hot-applied, single-component, polymer-modified 
bituminous sealant. 

2.4 MIXES 

A. Hot-Mix Asphalt (Marshall Mixture): 2012 MDOT 501, Dense-graded, hot-laid, hot-mix 
asphalt plant mixes and complying with the following requirements: 

1. Provide mixes with a history of satisfactory performance in geographical area where 
Project is located. 

2. Leveling Course: MDOT Mix No. 4E1 
3. Wearing Course: MDOT Mix NO. 5E1 

B. Emulsified-Asphalt Slurry: 2012 MDOT 506.02 and 904.03 Type 2. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade is dry and in suitable condition to begin paving. 

B. Proceed with paving only after unsatisfactory conditions have been corrected.  

3.2 PREPARATION 

A. Protection: Provide protective materials, procedures, and worker training to prevent asphalt 
materials from spilling, coating, or building up on curbs, driveway aprons, manholes, and other 
surfaces adjacent to the Work. 

B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft 
pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction. Limit vehicle speed to 3 mph. 
2. Proof-roll with a pneumatic-tired and loaded 10-wheel, tandem-axle dump truck 

weighing not less than 15 tons. 
3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 

determined by Geotechnical Engineer, and replace with compacted backfill or fill as 
directed. 

4. Subgrade shall comply with density requirements specified in Section 312010 
“Earthwork Outside Buildings”. 

3.3 PATCHING 

A. Asphalt Pavement: Saw cut perimeter of patch and excavate existing pavement section to sound 
base. Excavate rectangular or trapezoidal patches, extending 12 inches into perimeter of 
adjacent sound pavement, unless otherwise indicated. Cut excavation faces vertically. Remove 
excavated material. Recompact existing unbound-aggregate base course to form new subgrade. 

B. Tack Coat: Before placing patch material, apply tack coat uniformly to vertical asphalt surfaces 
abutting the patch. Apply at a rate of 0.05 to 0.15 gal./sq. yd. 

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove 

spillages and clean affected surfaces. 

C. Placing Single-Course Patch Material: Fill excavated pavement areas with hot-mix asphalt base 
mix for full thickness of patch and, while still hot, compact flush with adjacent surface. 

D. Placing Two-Course Patch Material: Partially fill excavated pavements with hot-mix asphalt 
base course mix and, while still hot, compact. Cover asphalt base course with compacted layer 
of hot-mix asphalt surface course, finished flush with adjacent surfaces. 
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3.4 REPAIRS 

A. Crack and Joint Filling: Remove existing joint filler material from cracks or joints to a depth of 
1/4 inch. 

1. Clean cracks and joints in existing hot-mix asphalt pavement. 
2. Use emulsified-asphalt slurry to seal cracks and joints less than 1/4 inch wide. Fill flush 

with surface of existing pavement and remove excess. 
3. Use hot-applied joint sealant to seal cracks and joints more than 1/4 inch wide. Fill flush 

with surface of existing pavement and remove excess. 

3.5 SURFACE PREPARATION 

A. Ensure that prepared subgrade has been proof-rolled and is ready to receive paving. 
Immediately before placing asphalt materials, remove loose and deleterious material from 
substrate surfaces. 

B. Emulsified Asphalt Prime Coat: Apply uniformly over surface of compacted unbound-aggregate 
base course at a rate of 0.10 to 0.30 gal./sq. yd. per inch depth. Apply enough material to 
penetrate and seal, but not flood, surface. Allow prime coat to cure. 

1. If prime coat is not entirely absorbed within 24 hours after application, spread sand over 
surface to blot excess asphalt. Use enough sand to prevent pickup under traffic. Remove 
loose sand by sweeping before pavement is placed and after volatiles have evaporated. 

2. Protect primed substrate from damage until ready to receive paving. 

C. Tack Coat: Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. 
yd. 

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove 

spillages and clean affected surfaces. 

3.6 AGGREGATE BASE COURSE 

1. Spread and compact aggregate base course to thickness indicated. Placement shall be as 
specified in Section 312000 "Earth Moving. 

2. Proof roll, relevel and otherwise repair base course to bring back to specified condition to 
receive asphalt paving. 

3.7 HOT-MIX ASPHALT PLACEMENT 

1. Place hot-mix asphalt base course and leveling course in number of lifts and thicknesses 
indicated. 

2. Place hot-mix asphalt wearing course in single lift. 
3. Spread mix at a minimum temperature of 250 deg F. 
4. Begin applying mix along centerline of crown for crowned sections and on high side of 

one-way slopes unless otherwise indicated. 
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5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and 
tears in asphalt-paving mat. 

B. Place paving in consecutive strips not less than 8 feetwide unless infill edge strips of a lesser 
width are required. 

1. After first strip has been placed and rolled, place succeeding strips and extend rolling to 
overlap previous strips. Overlap mix placement about 1 to 1-1/2 inches from strip to strip 
to ensure proper compaction of mix along longitudinal joints. 

2. Complete a section of asphalt base course and leveling course before placing asphalt 
wearing course. 

C. 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. 

3.8 JOINTS 

A. 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. 

1. Clean contact surfaces and apply tack coat to joints. 
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches. 
3. Offset transverse joints, in successive courses, a minimum of 24 inches. 
4. Construct transverse joints at each point where paver ends a day's work and resumes 

work at a subsequent time. Construct these joints using either "bulkhead" or "papered" 
method in accordance with AI MS-22, for both "Ending a Lane" and "Resumption of 
Paving Operations." 

5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive 
displacement. 

6. Compact asphalt at joints to a density within 2 percent of specified course density. 

3.9 COMPACTION 

A. General: 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 with vibratory-plate 
compactors in areas inaccessible to rollers. 

1. Complete compaction before mix temperature cools to 185 deg F. 

B. 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. 

C. 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 to the following density: 
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1. Average Density, Marshall Test Method: 96 percent of reference laboratory density in 
accordance with ASTM D6927, but not less than 94 percent or greater than 100 percent. 

2. Average Density, Rice Test Method: 92 percent of reference maximum theoretical 
density in accordance with ASTM D2041/D2041M, but not less than 90 percent or 
greater than 96 percent. 

D. Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still 
warm. 

E. 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. 

F. 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. 

G. Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled 
and hardened. 

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become 
marked. 

3.10 INSTALLATION TOLERANCES 

A. Pavement Thickness: Compact each course to produce thickness indicated within the following 
tolerances: 

1. Base Course and Leveling Course: Plus or minus 1/2 inch. 
2. Wearing Course: Plus 1/4 inch, no minus. 

B. Pavement Surface Smoothness: Compact each course to produce surface smoothness within the 
following tolerances as determined by using a 10-foot straightedge applied transversely or 
longitudinally to paved areas: 

1. Base Course and Leveling Course: 1/4 inch. 
2. Wearing Course: 1/8 inch. 
3. Crowned Surfaces: Test with crowned template centered and at right angle to crown. 

Maximum allowable variance from template is 1/4 inch. 

3.11 SURFACE TREATMENTS 

3.12 FIELD QUALITY CONTROL 

A. Asphalt Paving Testing: 

1. Testing Agency: Owner will engage a qualified testing agency to perform tests and 
inspections. 

2. Thickness: In-place compacted thickness of hot-mix asphalt courses will be determined 
in accordance with ASTM D3549/D3549M. 
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3. Surface Smoothness: Finished surface of each hot-mix asphalt course will be tested for 
compliance with smoothness tolerances. 

4. In-Place Density: Testing agency will take samples of uncompacted paving mixtures and 
compacted pavement in accordance with ASTM D979. 
a. Reference maximum theoretical density will be determined by averaging results 

from four samples of hot-mix asphalt-paving mixture delivered daily to site, 
prepared in accordance with ASTM D2041, and compacted in accordance with 
job-mix specifications. 

b. In-place density of compacted pavement will be determined by testing core 
samples in accordance with ASTM D1188 or ASTM D2726. 
1) One core sample will be taken for every 1000 sq. yd. or less of installed 

pavement, with no fewer than three cores taken. 
2) Field density of in-place compacted pavement may also be determined by 

nuclear method in accordance with ASTM D2950 and coordinated with 
ASTM D1188 or ASTM D2726. 

5. Replace and compact hot-mix asphalt where core tests were taken. 
6. Remove and replace or install additional hot-mix asphalt where test results or 

measurements indicate that it does not comply with specified requirements. 

3.13 WASTE HANDLING 

A. General: Handle asphalt-paving waste in accordance with approved waste management plan 
required in Section 017419 "Construction Waste Management and Disposal”. 

END OF SECTION 321216  
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SECTION 321313 - CONCRETE PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes:  

1. Concrete paving for driveways, roadways, and parking lots. 
2. Curbs and gutters. 
3. Walks. 
4. Joints and sealants. 
5. Detectible warnings. 

B. Related Requirements: 
1. Section 321723 "Pavement Markings." 
2. Section 321216 “Asphalt Paving” for pavement markings. 

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of blended 
hydraulic cement, fly ash, slag cement, and other pozzolans. 

B. W/C Ratio: The ratio by weight of water to cementitious materials. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review methods and procedures related to concrete paving, including but not limited to, 
the following: 
a. Concrete mixture design. 
b. Quality control of concrete materials and concrete paving construction practices. 

2. Require representatives of each entity directly concerned with concrete paving to attend, 
including the following: 
a. Contractor's superintendent. 
b. Concrete paving Subcontractor. 
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1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Design Mixtures: Submit mix design for each concrete paving mixture to the Engineer for 
review and approval a minimum two weeks prior to intended installation date.  

1. Include alternate design mixtures when characteristics of materials, Project conditions, 
weather, test results, or other circumstances warrant adjustments. 

C. Detectible Warnings: Submit manufacturer’s product data and installation instructions for pre-
manufactured detectible warning plates. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified ready-mix concrete manufacturer. 

B. Material Certificates: For the following, from manufacturer: 

1. Cementitious materials. 
2. Steel reinforcement and reinforcement accessories. 
3. Fiber reinforcement. 
4. Admixtures. 
5. Curing compounds. 
6. Applied finish materials. 
7. Bonding agent or epoxy adhesive. 
8. Joint fillers. 

C. Field quality-control reports. 

1.7 QUALITY ASSURANCE 

A. Codes and Standards:  Comply with local governing regulations, if more stringent than herein 
specified.  

B. Michigan Department of Transportation "Standard Specification for Construction", MDOT, 
2012 Edition and all supplements to date.  

C. U.S. Department of Justice 2010 Americans with Disabilities Act (ADA) Standards for 
Accessible Design including Guidance issued on Sept. 15, 2010 and/or local barrier-free code if 
more stringent. Requirements applicable to all sidewalks, ramps, barrier-free pathways within 
parking areas, and parking spaces with adjacent aisles designated for the disabled.  

D. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-
mixed concrete products and that complies with ASTM C94/C94M requirements for production 
facilities and equipment. 

E. Testing and Inspection Service: 
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1. Comply with requirements of Division 01 Sections “Quality Control – General” and 
“Testing and Inspection Services – Site Work”. 

F. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate 
aesthetic effects and set quality standards for materials and execution. 

1. Build mockups of full-thickness sections of concrete paving to demonstrate typical joints; 
surface finish, texture, and color; curing; and standard of workmanship. 

2. Build mockups of concrete paving in the location and of the size indicated or, if not 
indicated, build mockups where directed by Architect and not less than 96 inches by 96 
inches. 

3. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.8 PRECONSTRUCTION TESTING 

1.9 FIELD CONDITIONS 

A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other 
construction activities.  

B. Cold-Weather Concrete Placement: Protect concrete work from physical damage or reduced 
strength that could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1 
and the following: 

1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat 
water and aggregates before mixing to obtain a concrete mixture temperature of not less 
than 50 deg F and not more than 80 deg F at point of placement. 

2. Do not use frozen materials or materials containing ice or snow. 
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in design mixtures. 

C. Hot-Weather Concrete Placement: Comply with ACI 301 and as follows when hot-weather 
conditions exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time 
of placement. Chilled mixing water or chopped ice may be used to control temperature, 
provided water equivalent of ice is calculated in total amount of mixing water. Using 
liquid nitrogen to cool concrete is Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap, so steel temperature will not exceed 
ambient air temperature immediately before embedding in concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 
subgrade moisture uniform without standing water, soft spots, or dry areas. 
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PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with ACI 301 unless otherwise indicated. 

2.2 FORMS 

A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type 
materials to provide full-depth, continuous, straight, and smooth exposed surfaces. 

1. Use flexible or uniformly curved forms for curves with a radius of 100 feet or less. Do 
not use notched and bent forms. 

B. Form-Release Agent: Commercially formulated form-release agent that will not bond with, 
stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of 
concrete surfaces. 

2.3 STEEL REINFORCEMENT 

A. Plain-Steel Welded-Wire Reinforcement: ASTM A1064, fabricated from as-drawn steel wire 
into flat sheets. 

B. Deformed-Steel Welded-Wire Reinforcement: ASTM A1064, flat sheet. 

C. Epoxy-Coated Welded-Wire Reinforcement: ASTM A884, Class A, plain steel. 

D. Reinforcing Bars: ASTM A615, Grade 60; deformed. 

E. Galvanized Reinforcing Bars: ASTM A767, Class II zinc coated, hot-dip galvanized after 
fabrication and bending; with ASTM A615, Grade 60 deformed bars. 

F. Epoxy-Coated Reinforcing Bars: ASTM A775 or ASTM A934; with ASTM A615, Grade 60 
deformed bars. 

G. Steel Bar Mats: ASTM A184; with ASTM A615, Grade 60 deformed bars; assembled with 
clips. 

H. Plain-Steel Wire: ASTM A1064, as drawn. 

I. Deformed-Steel Wire: ASTM A1064. 

J. Epoxy-Coated-Steel Wire: ASTM A884, Class A; coated, deformed. 

K. Epoxy-Coated, Joint Dowel Bars: ASTM A775; with ASTM A615, Grade 60 plain-steel bars. 

L. Tie Bars: ASTM A615, Grade 60; deformed. 
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M. Hook Bolts: ASTM A307, Grade A, internally and externally threaded. Design hook-bolt joint 
assembly to hold coupling against paving form and in position during concreting operations, 
and to permit removal without damage to concrete or hook bolt. 

N. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars, welded-wire reinforcement, and dowels in place. Manufacture bar supports 
according to CRSI's "Manual of Standard Practice" from steel wire, plastic, or precast concrete 
of greater compressive strength than concrete specified, and as follows: 

1. Equip wire bar supports with sand plates or horizontal runners where base material will 
not support chair legs. 

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated 
wire bar supports. 

O. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating, compatible with epoxy coating 
on reinforcement. 

P. Zinc Repair Material: ASTM A780. 

2.4 CONCRETE MATERIALS 

A. Concrete Materials: Design mix: 2012 MDOT Section 601 Grade P1, 3500 PSI or as indicated 
per details on the drawings. 

1. Cementitious Materials: Use the following cementitious materials, of same type, brand, 
and source throughout Project: 
a. Portland Cement: 2012 MDOT 901.03, portland cement, Type I. 

2. Normal-Weight Aggregates: ASTM C33, Class 4M, uniformly graded. Provide 
aggregates from a single source. 
a. Use MDOT 6AA coarse aggregate. 
b. Maximum Coarse-Aggregate Size [1 inch] nominal. 
c. Fine Aggregate: 2012 MDOT 902.08 2NS Sand, free of materials with deleterious 

reactivity to alkali in cement. 

B. Air-Entraining Admixture: 2012 MDOT 903.01. 

C. Chemical Admixtures: 2012 MDOT 903.02, admixtures certified by manufacturer to be 
compatible with other admixtures and to contain not more than 0.1 percent water-soluble 
chloride ions by mass of cementitious material. 

1. Water-Reducing Admixture: ASTM C494, Type A. 
2. Retarding Admixture: ASTM C494/, Type B. 
3. Accelerating Admixture: ASTM C494, Type C. 
4. Water-Reducing and Retarding Admixture: ASTM C494, Type D. 
5. Water-Reducing and Accelerating Admixture: ASTM C494, Type E 
6. High-Range, Water-Reducing Admixture: ASTM C494, Type F. 
7. High-Range, Water-Reducing and Retarding Admixture: ASTM C494, Type G. 
8. Plasticizing and Retarding Admixture: ASTM C1017, Type II. 

D. Water: Potable and complying with ASTM C94. 
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2.5 CURING MATERIALS 

A. Absorptive Cover: AASHTO M 182, [Class 3, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. dry] [or] [cotton mats]. 

B. Moisture-Retaining Cover: ASTM C171, polyethylene film or white burlap-polyethylene sheet. 

C. Water: Potable. 

D. Evaporation Retarder: Waterborne, monomolecular, film forming, manufactured for application 
to fresh concrete. 

E. Clear, Waterborne, Membrane-Forming Curing Compound: 2012 MDOT 903.07B, 
ASTM C309, Type 1-D, Class B, dissipating. 

F. White, Waterborne, Membrane-Forming Curing Compound: 2012 MDOT 903.07A, 
ASTM C309, Type 2, Class B, dissipating. 

2.6 RELATED MATERIALS 

A. Joint Fillers: 2012 MDOT 914.03A, ASTM D1751, asphalt-saturated cellulosic fiber in 
preformed strips. 

B. Joint Sealant: (Natural colored concrete) One-component non-priming, self-leveling elastomeric 
polyurethane complying with ASTM C-920, Type S, Grade P, Class 25, color gray, designed 
for foot traffic.  

C. Sealant Backer Rod:  Compressible rod stock of polyethylene foam, polyethylene jacketed 
polyurethane foam or other flexible, permanent, durable non-absorptive material as 
recommended by sealant manufacturer for compatibility with sealant and joint filler.  

D. Form release agent:  Non-staining chemical form release agent free of oils, waxes, and other 
materials harmful to concrete. 

E. Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, non-glazing, abrasive 
aggregate of fused aluminum-oxide granules or crushed emery aggregate containing not less 
than 50 percent aluminum oxide and not less than 20 percent ferric oxide; unaffected by 
freezing, moisture, and cleaning materials. 

F. Bonding Agent: ASTM C1059, Type II, non-redispersible, acrylic emulsion or styrene 
butadiene. 

G. Epoxy-Bonding Adhesive: ASTM C881, 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: 

1. Types I and II, non-load bearing, for bonding hardened or freshly mixed concrete to 
hardened concrete. 

H. Rock Salt: Sodium chloride crystals, kiln dried, coarse gradation with 100 percent passing 3/8-
inch sieve and 85 percent retained on a No. 8 sieve.  
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2.7 DETECTABLE WARNING TILES 

A. Cast-in-Place Detectable Warning Tiles: Accessible truncated-dome detectable warning tiles 
configured for setting flush in new concrete walkway surfaces, with slip-resistant surface 
treatment on domes and field of tile. 
1. Material: Composite: Cast-fiber-reinforced polymer concrete tile or Molded glass- and 

carbon-fiber-reinforced polyester. 
a. Color: As selected by Owner from manufacturer's full line. 

2. Shapes and Sizes: 
a. Rectangular panel 24 by 48 inches 

3. Dome Spacing and Configuration: Manufacturer's standard compliant spacing, in 
manufacturer's standard pattern. 

4. Mounting: 
a. Permanently embedded detectable warning tile wet-set into freshly poured 

concrete. 

2.8 CONCRETE MIXTURES 

A. Prepare design mixtures, proportioned according to 2012 MDOT 601 for each type and strength 
of normal-weight concrete, and as determined by either laboratory trial mixtures or field 
experience. 

1. Use a qualified independent testing agency for preparing and reporting proposed concrete 
design mixtures for the trial batch method. 

2.  

B. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight 
concrete at point of placement having an air content as follows: 
1. Air Content: 6 percent plus or minus 1-1/2 percent for 1-inch nominal maximum 

aggregate size. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of 
cement. 

D. Chemical Admixtures: Use admixtures according to manufacturer's written instructions. 

1. Use high-range, water-reducing and retarding admixture in concrete as required for 
placement and workability. 

2. Use water-reducing and retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions. 

E. Concrete Mixtures: Normal-weight concrete. 

1. Compressive Strength (28 Days): 3500 psi. 
2. Maximum W/C Ratio at Point of Placement: 0.45. 
3. Slump Limit: 3 inches, plus or minus 1 inch. 
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2.9 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to 
2012 MDOT 601. Furnish batch certificates for each batch discharged and used in the Work. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 
delivery time to 60 minutes. 

B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to 
2012 MDOT 601. Mix concrete materials in appropriate drum-type batch machine mixer. 

1. For concrete batches of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but 
not more than 5 minutes after ingredients are in mixer, before any part of batch is 
released. 

2. For concrete batches larger than 1 cu. yd., increase mixing time by 15 seconds for each 
additional 1 cu. yd. 

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project 
identification name and number, date, mixture type, mixing time, quantity, and amount of 
water added. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for 
dimensional, grading, and elevation tolerances. 

B. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of 
excess yielding. Do not proof-roll wet or saturated subgrades. 

1. Completely proof-roll subbase in one direction.  Limit vehicle speed to 3 mph. 
2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck 

weighing not less than 15 tons. 
3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 

determined by Geotechnical Engineer and replace with compacted backfill or fill as 
directed. 
Subgrade shall comply with density requirements specified in Section 312000 “Earth 
Moving”. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Remove loose material from compacted subbase surface immediately before placing concrete. 
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3.3 EDGE FORMS AND SCREED CONSTRUCTION 

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, 
grades, and elevations. Install forms to allow continuous progress of work and so forms can 
remain in place at least 24 hours after concrete placement. 

B. Check completed form work for grade and alignment to the following tolerances: 

1. Top of forms not more than 1/8-inch in 10 feet. 
2. Vertical face in longitudinal axis, not more than 1/4-inch in 10 feet. 

C. Clean forms after each use and coat with form-release agent to ensure separation from concrete 
without damage. 

3.4 STEEL REINFORCEMENT INSTALLATION 

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 
supporting reinforcement. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials. 

C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during 
concrete placement. Maintain minimum cover to reinforcement. 

D. Install welded-wire reinforcement in lengths as long as practicable. Lap adjoining pieces at least 
one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent continuous 
laps in either direction. 

E. Epoxy-Coated Reinforcement: Use epoxy-coated steel wire ties to fasten epoxy-coated 
reinforcement. Repair cut and damaged epoxy coatings with epoxy repair coating according to 
ASTM D3963. 

F. Install fabricated bar mats in lengths as long as practicable. Handle units to keep them flat and 
free of distortions. Straighten bends, kinks, and other irregularities, or replace units as required 
before placement. Set mats for a minimum 2-inch overlap of adjacent mats. 

3.5 JOINTS 

A. General: Form construction, isolation, and contraction joints and tool edges true to line, with 
faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to 
centerline unless otherwise indicated. 

1. When joining existing paving, place transverse joints to align with previously placed 
joints unless otherwise indicated. 

B. Construction Joints: Set construction joints at side and end terminations of paving and at 
locations where paving operations are stopped for more than one-half hour unless paving 
terminates at isolation joints. 
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1. Continue steel reinforcement across construction joints unless otherwise indicated. Do 
not continue reinforcement through sides of paving strips unless otherwise indicated. 

2. Provide tie bars at sides of paving strips where indicated. 
3. Butt Joints: Use bonding agent at joint locations where fresh concrete is placed against 

hardened or partially hardened concrete surfaces. 

C. Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs, 
catch basins, manholes, inlets, structures, other fixed objects, and where indicated. 

1. Locate expansion joints at intervals of 50 feet unless otherwise indicated. 
2. Extend joint fillers full width and depth of joint. 
3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if 

joint sealant is indicated. 
4. Place top of joint filler flush with finished concrete surface if joint sealant is not 

indicated. 
5. Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or 

clip joint-filler sections together. 
6. During concrete placement, protect top edge of joint filler with metal, plastic, or other 

temporary preformed cap. Remove protective cap after concrete has been placed on both 
sides of joint and prior to application of joint sealant. 

D. Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as 
indicated. Construct contraction joints for a depth equal to at least one-fourth of the concrete 
thickness, as follows: 
1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing 

each edge of joint with grooving tool to a [1/4-inch] radius. Repeat grooving of 
contraction[control] joints after applying surface finishes. 
a. Tolerance: Ensure that grooved joints are within 3 inches either way from centers 

of dowels. 
2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof 

abrasive or diamond-rimmed blades. Cut 1/8-inch wide joints into concrete when cutting 
action will not tear, abrade, or otherwise damage surface and before developing random 
contraction cracks. 
a. Tolerance: Ensure that sawed joints are within 3 inches either way from centers of 

dowels. 

E. Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an 
edging tool to a 1/4-inch radius. Repeat tooling of edges after applying surface finishes. 

3.6 CONCRETE PLACEMENT 

A. Before placing concrete, inspect and complete formwork installation , steel reinforcement, and 
items to be embedded or cast-in. 

B. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing 
concrete. Do not place concrete on frozen surfaces. 

C. Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not 
place concrete around manholes or other structures until they are constructed at required finish 
elevation and alignment. 
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D. Do not add water to concrete during delivery or at Project site. Do not add water to fresh 
concrete after testing. 

E. Deposit and spread concrete in a continuous operation between transverse joints. Do not push or 
drag concrete into place or use vibrators to move concrete into place. 

F. Consolidate concrete according to 2012 MDOT 602 by mechanical vibrating equipment 
supplemented by hand spading, rodding, or tamping. 

1. Consolidate concrete along face of forms and adjacent to transverse joints with an 
internal vibrator. Keep vibrator away from joint assemblies, reinforcement, or side forms. 
Use only square-faced shovels for hand spreading and consolidation. Consolidate with 
care to prevent dislocating reinforcement, dowels, and joint devices. 

G. Screed paving surface with a straightedge and strike off. 

H. Commence initial floating using bull floats or darbies to impart an open-textured and uniform 
surface plane before excess moisture or bleedwater appears on the surface. Do not further 
disturb concrete surfaces before beginning finishing operations or spreading surface treatments. 

3.7 FLOAT FINISHING 

A. General: Do not add water to concrete surfaces during finishing operations. 

B. Float Finish: Begin the second floating operation when bleedwater sheen has disappeared and 
concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven 
floats or by hand floating if area is small or inaccessible to power units. Finish surfaces to true 
planes. Cut down high spots and fill low spots. Refloat surface immediately to uniform granular 
texture. 
1. Medium-to-Fine-Textured Broom Finish: Draw a soft-bristle broom across float-finished 

concrete surface, perpendicular to line of traffic, to provide a uniform, fine-line texture. 
2. Medium-to-Coarse-Textured Broom Finish: Provide a coarse finish by striating float-

finished concrete surface 1/16 to 1/8 inch deep with a stiff-bristled broom, perpendicular 
to line of traffic. 

3.8 DETECTABLE WARNING INSTALLATION 

 

A. Cast-in-Place Detectable Warning Tiles: Form blockouts in concrete for installation of cast-in-
place tiles. Screed surface of concrete where tiles are to be installed to elevation, so that edges 
of installed tiles will be flush with surrounding concrete paving.  
1. Set each detectable warning tile accurately and firmly in place and completely seat tile 

back and embedments in wet concrete by tamping or vibrating. If necessary, temporarily 
apply weight to tiles to ensure full contact with concrete. 

2. Set surface of tile flush with surrounding concrete and adjacent tiles, with variations 
between tiles and between concrete and tiles not exceeding plus or minus 1/8 inch from 
flush. 
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3.9 CONCRETE PROTECTION AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. 

B. Comply with 2012 MDOT 602 for cold-weather protection. 

C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy 
conditions cause moisture loss approaching 0.2 lb./sq. ft. x h before and during finishing 
operations. Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete but before float finishing. 

D. Begin curing after finishing concrete but not before free water has disappeared from concrete 
surface. 

E. Curing Methods: Cure concrete by curing compound as follows: 
1. Curing Compound: Apply uniformly in continuous operation by power spray or roller 

according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall 
within three hours after initial application. Maintain continuity of coating, and repair 
damage during curing period. 

3.10 PAVING TOLERANCES 

A. Comply with tolerances in 2012 MDOT 602 and as follows: 

1. Elevation: 3/4 inch. 
2. Thickness: Plus 3/8 inch, minus 1/4 inch. 
3. Surface: Gap below 10-feet long; unleveled straightedge not to exceed 1/2 inch. 
4. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge: 1/2 inch per 12 

inches of tie bar. 
5. Lateral Alignment and Spacing of Dowels: 1 inch. 
6. Vertical Alignment of Dowels: 1/4 inch. 
7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge: 1/4 inch 

per 12 inches of dowel. 
8. Joint Spacing: 3 inches. 
9. Contraction Joint Depth: Plus 1/4 inch, no minus. 
10. Joint Width: Plus 1/8 inch, no minus. 

3.11 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections. 

 

B. Testing Services: Testing and inspecting of composite samples of fresh concrete obtained 
according to ASTM C172 shall be performed according to the following requirements: 
1. Testing Frequency: Obtain at least one composite sample for each days placement 

exceeding 5 cu. yds. plus additional sets for each 50 cu. yds. more than the first 25 cu. 



WAYNE COUNTY PARKS  PEA GROUP 
VENOY DORSEY KAYAK LAUNCHES   6/23 
 

  CONCRETE PAVING 
  321313 - 13 

yds. of each concrete class placed in any one day or fraction thereof of each concrete 
mixture placed each day. 
a. When frequency of testing will provide fewer than three compressive-strength tests 

for each concrete mixture, testing shall be conducted from at least three randomly 
selected batches or from each batch if fewer than three are used. 

2. Slump: ASTM C143; one test at point of placement for each composite sample, but not 
less than one test for each day's pour of each concrete mixture. Perform additional tests 
when concrete consistency appears to change. 

3. Air Content: ASTM C231, pressure method; one test for each composite sample, but not 
less than one test for each day's pour of each concrete mixture. 

4. Concrete Temperature: ASTM C1064; one test hourly when air temperature is 40 deg F 
and below and when it is 80 deg F and above, and one test for each composite sample. 

5. Compression Test Specimens: ASTM C31; cast and laboratory cure one set of three 
standard cylinder specimens for each composite sample. 

6. Compressive-Strength Tests: ASTM C39; test one specimen at seven days and two 
specimens at 28 days. 
a. A compressive-strength test shall be the average compressive strength from two 

specimens obtained from same composite sample and tested at 28 days. 

C. Strength of each concrete mixture will be satisfactory if average of any three consecutive 
compressive-strength tests equals or exceeds specified compressive strength and no 
compressive-strength test value falls below specified compressive strength by more than 500 
psi. 

D. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor 
within 48 hours of testing. Reports of compressive-strength tests shall contain Project 
identification name and number, date of concrete placement, name of concrete testing and 
inspecting agency, location of concrete batch in Work, design compressive strength at 28 days, 
concrete mixture proportions and materials, compressive breaking strength, and type of break 
for both 7- and 28-day tests. 

E. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be 
permitted by the Engineer but will not be used as sole basis for approval or rejection of 
concrete. 

F. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when 
test results indicate that slump, air entrainment, compressive strengths, or other requirements 
have not been met, as directed by Engineer. 

G. Concrete paving will be considered defective if it does not pass tests and inspections. 

H. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

I. Prepare test and inspection reports. 
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3.12 REPAIR AND PROTECTION 

A. Remove and replace concrete paving that is broken, damaged, or defective or that does not 
comply with requirements in this Section. Remove work in complete sections from joint to joint 
unless otherwise approved by Engineer. 

B. Drill test cores, where directed by Engineer, when necessary to determine magnitude of cracks 
or defective areas. Fill drilled core holes in satisfactory paving areas with portland cement 
concrete bonded to paving with epoxy adhesive. 

C. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after 
placement. When construction traffic is permitted, maintain paving as clean as possible by 
removing surface stains and spillage of materials as they occur. 

D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep 
paving not more than two days before date scheduled for Substantial Completion inspections. 

END OF SECTION 321313 
PEA  
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SECTION 321723 - PAVEMENT MARKINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Painted markings applied to asphalt paving. 
2. Painted markings applied to concrete surfaces. 

B. Related Requirements: 

1. Section 321216 “Asphalt Paving” for construction of asphalt pavement. 
2. Section 321313 “Concrete Paving” for construction of concrete pavement. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review methods and procedures related to marking asphalt paving or concrete surfaces 
including, but not limited to, the following: 
a. Asphalt-paving or concrete-surface aging period before application of pavement 

markings. 
b. Review requirements for protecting pavement markings, including restriction of 

traffic during installation period. 

1.4 ACTION SUBMITTALS 

A. Product Data: Include technical data and tested physical and performance properties. 

1. Pavement-marking paint, acrylic. 

B. Shop Drawings: 

1. None required. 
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1.5 QUALITY ASSURANCE 

A. Regulatory Requirements: Comply with materials, workmanship, and other applicable 
requirements for pavement-marking work of the following agencies, except as otherwise 
indicated: 

1. MDOT (Michigan Department of Transportation) "Standard Specification for 
Construction", 2012 Edition, and all Supplements to date.  

2. AASHTO. 
3. U.S. Department of Justice 2010 Americans with Disabilities Act (ADA) Standards for 

Accessible Design including Guidance issued on Sept. 15, 2010 and/or local barrier-free 
code if more stringent.  Requirements applicable to all barrier-free pathways within 
parking areas, and parking spaces with adjacent aisles designated for the disabled. 

4. Measurement and payment provisions and safety program submittals included in standard 
specifications do not apply to this Section. 

1.6 FIELD CONDITIONS 

A. Environmental Limitations: Proceed with pavement marking only on clean, dry surfaces and at 
a minimum ambient or surface temperature of 55 deg for water-based materials, and not 
exceeding 95 deg F. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain pavement-marking paints from single source from single 
manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 ADA 
Standards for Accessible Design"  

2.3 PAVEMENT-MARKING PAINT 

A. Pavement-Marking Paint, Acrylic: [2012 MDOT 920.01] Acrylic, waterborne emulsion, lead 
and chromate free, ready mixed, complying with FS TT-P-1952F, Type II, with drying time of 
less than three minutes. 

1. Color: White and Blue. 



WAYNE COUNTY PARKS  PEA GROUP 
VENOY DORSEY KAYAK LAUNCHES   6/23 
 
 

  PAVEMENT MARKINGS 
  321723 - 3 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that pavement-marking substrate is dry and in suitable condition to begin pavement 
marking in accordance with manufacturer's written instructions. 

B. Proceed with pavement marking only after unsatisfactory conditions have been corrected. 

3.2 PAVEMENT MARKING 

A. Do not apply materials when surface and ambient temperatures are outside temperature ranges 
required by paint product manufacturer. 

B. Do not apply exterior coatings during rain or snow when relative humidity is outside humidity 
ranges, or moisture content of surfaces exceed those required by paint product manufacturer. 

 
C. Allow asphalt paving or concrete surfaces to age for a minimum of 30 days before starting 

pavement marking unless authorized by the Owner otherwise. 

D. Blow or sweep and clean surface to eliminate loose material and dust, oil, grease or gasoline or 
other material that would adversely affect paint bonding with pavement. 

E. Apply paint with mechanical equipment to produce pavement markings, of dimensions 
indicated, with uniform, straight edges. Apply at manufacturer's recommended rates to provide 
a minimum wet film thickness of 15 mils.  

1. Apply graphic symbols and lettering with paint-resistant, die-cut stencils, firmly secured 
to asphalt paving or concrete surface. Mask an extended area beyond edges of each 
stencil to prevent paint application beyond stencil. Apply paint so that it cannot run 
beneath stencil. 

3.3 PROTECTING AND CLEANING 

A. Protect pavement markings from damage and wear during remainder of construction period. 

B. Clean spillage and soiling from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

3.4 FIELD QUALITY CONTROL 

A. Inspect for incorrect location, insufficient thickness, line width, coverage, retention, uncured or 
discolored material, and insufficient bonding. 

B. Repair lines and markings, which after application and curing do not meet the following 
criteria: 
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1. Incorrect Location:  Remove and replace incorrectly placed patterns. 
2. Insufficient Thickness, Line Width, Paint Coverage or Retention:  Prepare defective 

material by acceptably grinding or blast cleaning to remove substantial amount of paint 
and to roughen marking surface.  Remove loose particles and debris.  Apply new 
markings on cleaned surface in accordance with this Section. 

3. Uncured or Discolored Material, Insufficient Bonding:  Remove defective markings in 
accordance with this Section and clean pavement surface one beyond affected area.  
Apply new markings on cleared surface in accordance with this Section.  

C. When eradication of existing paint lines is necessary, eradicate by shot blast or water blast 
method.  Do not gouge or groove pavement more than 1/16 inch during removal.  Limit area of 
removal to area of marking plus 1 inch on all sides.  Prevent damage to transverse and 
longitudinal joint sealers, and repair any damage according to requirements in this section or 
Section 321313 “Concrete Paving” 

END OF SECTION 321723 
PEA  
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SECTION 323224– NATURAL STONE FEATURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes dry laid stone retaining walls and stone terraces. 

B. Related Sections: 

1. Division 31 Earthwork Sections for aggregate materials. 

1.3 SUBMITTALS 

A. Samples and supporting test results for stone unit.  Submit sections of units not less than 12 inches 
square. 

1. Include two units for each type of stone unit required.  

1.4 QUALITY ASSURANCE 

A. Testing and Inspection Service:  The Construction Manager shall employ and pay for a qualified 
independent geotechnical testing and inspection laboratory to perform soil testing and inspection 
service during earthwork operations. 

B. Installer qualifications:  Contractor shall submit list of three similar projects constructed within 
the past 2-10 years including location and cost of the projects.   

1. Contractor shall list number of years of expertise crew leaders have with similar projects.   
2. Contractor shall list equipment necessary for project installation and include whether 

equipment is owned by the company or will be rented for the project.  If equipment is to 
be rented, information shall be provided regarding experience the company has with this 
type of equipment. 

C. Pre-Installation conference at Project Site. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store and handle stone units and accessories to prevent deterioration or damage due to moisture, 
temperature changes, contaminants, breaking, chipping, or other causes. 

PART 2 - PRODUCTS 

2.1 LIMESTONE LEDGE ROCK 

A. Stone:  Lake Superior Limestone Ledge Rock Units, natural flat stone units.  Size ranges listed 
below. 

B. Sizes and Ranges: 

1. Retaining Wall Stone:  Approximately 8” x 16” x36”. 

2. Embankment Stone:  Varied angular stone 12” –24” height or as indicated on details and 
24” -72” long.  Depth will vary from 12” – 36” 

3. Stone Seating:  Approximately 18” – 24” height and 72”’ length.  Depth shall be 18” -24”. 
 

C. Shapes:  stones shall be naturally rectangular, uncut all sides.  The depth, measured perpendicular 
to the wall shall be as indicated on the plans.   

2.2 MISCELLANEOUS 

A. Drainage backfill:  3/4-inch diameter clear crushed limestone.  Submit samples for approval. 

B. Aggregate base:  MDOT 21AA. 

C. Non-Woven Filter Fabric:  Mirafi 180N or approved equal. 

D. Perforated Pipe:  4 inch diameter Perforated High Density Polyethylene Plastic Pipe. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for 
excavation tolerances, condition of subgrades, and other conditions affecting performance of 
stone retaining walls. 

1. Pre construction conference shall be required to ensure that the intent and expectation for 
this installation is understood by the contractor. 

2. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3. Any and all cut surfaces shall be concealed in the installation. 

3.2 STONE WALL INSTALLATION 

A. General:  Dry stack units unless otherwise indicated on plans.  Lay units in running bond.  Vertical 
seams to be staggered.  The stone facing units shall be positively interlocked with integral shear 
connections.  Each stone unit shall maintain intimate contact with the stone units above and/or 
below.  Stone units shall maintain a generally level surface atop each course. 

1. Form ends where necessary by cutting units with motor-driven saw. 

B. Stone units shall consist of relatively uniform widths for the entire below-grade portion of the 
retaining walls, as specified on the design plans.   

C. First Course:  First course of stone units should be placed firmly on aggregate base leveling pad 
such that the bottom of the stone units is in intimate contact with the leveling pad.  Maintain at 
least one inch of clearance from edge of stone units to edge of proposed concrete pavement that 
will be placed (by others) at the bottom of the wall and to allow for placement of expansion joint. 

D. Subsequent Courses:  Remove excess debris from tops of units in course below.  Place units in 
firm contact, properly aligned, and directly on course below unless otherwise indicated. 

E. Backfill:  Backfill shall consist of a granular material (as specified) that is placed and compacted 
in lifts not to exceed 12 inches.  Backfill shall be compacted to 95 percent of the maximum density 
as determined by AASHTO T-99.  Compaction tests of fill soils behind wall shall be taken as the 
wall is installed.  Compaction within 3 feet of wall shall be limited to hand operated equipment.  
Contractor shall slope grades to direct surface runoff away from wall at end of each day to avoid 
water damage to the wall while under construction.  Any surface drainage features, finish grading, 
pavement or turf shall be installed immediately after wall is completed. 

3.3 STONE EMBANKMENT INSTALLATION 

A. General:  Place behind one another as shown in detail.  Lay units in natural way working with he 
proposed grade.  There should be no visible seams.  The stone facing units shall be positively 
interlocked with integral shear connections.  Each stone unit shall maintain intimate contact with 
the stone units above and/or below.  Stone units shall maintain a generally level surface. 

1. Form ends where necessary by cutting units with motor-driven saw. 

B. Stone units shall consist of relatively uniform widths for the entire below-grade portion of the 
embankment, as specified on the design plans.   

C. First Course/Toe stone:  First course of stone units should be placed firmly on aggregate base 
leveling pad such that the bottom of the stone units is in intimate contact with the leveling pad.  
Bury the toe stone a minimum of 12 inches or two-thirds the distance of it height, whichever is 
greater. 



WAYNE COUNTY PARKS  PEA GROUP 
VENOY DORSEY KAYAK LAUNCHES   6/23 
 

   

 NATURAL STONE FEATURES 
323224 - 4 

 

D. Subsequent Courses:  Remove excess debris from tops of units in course below.  Place units in 
firm contact, properly aligned, and directly on course below unless otherwise indicated. 

E. Backfill:  Backfill shall consist of a granular material (as specified) that is placed and compacted 
in lifts not to exceed 12 inches.  Backfill shall be compacted to 95 percent of the maximum density 
as determined by AASHTO T-99.  Compaction tests of fill soils behind wall shall be taken as the 
wall is installed.  Compaction within 3 feet of wall shall be limited to hand operated equipment.  
Contractor shall slope grades to direct surface runoff away from wall at end of each day to avoid 
water damage to the wall while under construction.  Any surface drainage features, finish grading, 
pavement or turf shall be installed immediately after wall is completed. 

F. Geotextile pieces shall be overlapped 12 inches minimum. 

3.4 Limestone Ledgestone Bench 

A. Install per detail. 

3.5 CONSTRUCTION TOLERANCES 

A. Variation from Level:  For bed-joint lines along walls, do not exceed 1-1/4 inches in 10 feet, 3 
inches maximum. 

B. Variation from Indicated Batter:  For slope of wall face, do not vary from indicated slope by more 
than 1-1/4 inches in 10 feet. 

C. Variation from Indicated Wall Line:  For walls indicated as straight, do not vary from straight 
line by more than 1-1/4 inches in 10 feet. 

3.6 ADJUSTING AND CLEANING 

A. Remove and replace stone wall construction of the following description: 

1. Broken, chipped, stained, or otherwise damaged units.  Units may be repaired if methods 
and results are approved by Landscape Architect. 

2. Stone walls that do not match approved Samples. 
3. Stone walls that do not comply with other requirements indicated. 

END OF SECTION 32 32 24 
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SECTION 323300 - SITE FURNISHINGS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Trash Receptacle. 
2. Benches 
3. Trailhead Kiosk 

B. Related Sections: 
1. 321313 Concrete Paving  

1.2 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Requirements for submittals. 

B. Product Data: For each type of product. 

C. Samples: For each exposed product and for each color and texture specified. 

D. Samples for Initial Selection: For units with factory-applied finishes. 

E. Samples for Verification: For each type of exposed finish, not less than 6-inch (152-mm) long 
linear components and 4-inch (102-mm) square sheet components. 

F. Product Schedule: For site furnishings. Use same designations indicated on drawings. 

1.3 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For site furnishings to include in maintenance manuals. 

PART 2 PRODUCTS 

2.1 TRASH RECEPTACLE 

A. Basis of Design Product:  Gretchen Litter Receptable 

B. Manufacturer: Landscape Forms, (800) 521-2546 

C. Style: 
1. Side open with lock. 

D. Mounting: 
1. Surface mounted, with glides and option to surface mount to concrete pad. 
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E. Finishes: 
1. Color: Onyx. 
2. Wood inserts: Polysite Driftwood (Grey) 

2.2 BENCH 

A. Basis of Design Product:  72” Gretchen Backed Bench, No arms 

B. Manufacturer: Landscape Forms, (800) 521-2546 

C. Mounting: 
1. Embedded 

D. Finishes: 
1. Frame Color:  Onyx 
2. Exterior wood inserts: Polysite Driftwood (Grey) 

 
2.3 TRAILHEAD KIOSK 

A. Basis of Design Product:  Wayne County Parks Signage Guidelines  

B. Refer to detail sheet. 

C. Manufacturer: Signs by Cannie, Mr. Nick Guzik,  (810) 487-0000 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for 
correct and level finished grade, mounting surfaces, installation tolerances, and other conditions 
affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A.  Comply with manufacturer's written installation instructions unless more stringent requirements 
are indicated. Complete field assembly of site furnishings where required. 

B.  Unless otherwise indicated, install site furnishings after landscaping and paving have been 
completed. 

C.  Install site furnishings level, plumb, true, and securely anchored at locations indicated on 
Drawings. 
 

END OF SECTION 
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SECTION 329113 - SOIL PREPARATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes planting soils specified by composition of the mixes. 

B. Related Requirements: 
1. Section 311000 "Site Clearing" for topsoil stripping and stockpiling. 
2. Section 329200 "Turf and Grasses" for placing planting soil for turf and grasses. 
3. Section 329300 "Plants" for placing planting soil for plantings. 

1.3 ALLOWANCES 

A. Preconstruction and field quality-control testing are part of testing and inspecting allowance. 

1.4 DEFINITIONS 

A. AAPFCO: Association of American Plant Food Control Officials. 

B. Backfill: The earth used to replace or the act of replacing earth in an excavation. This can be 
amended or unamended soil as indicated. 

C. CEC: Cation exchange capacity. 

D. Compost: The product resulting from the controlled biological decomposition of organic 
material that has been sanitized through the generation of heat and stabilized to the point that it 
is beneficial to plant growth. 

E. Duff Layer: A surface layer of soil, typical of forested areas, that is composed of mostly 
decayed leaves, twigs, and detritus. 

F. Imported Soil: Soil that is transported to Project site for use. 

G. Layered Soil Assembly: A designed series of planting soils, layered on each other, that together 
produce an environment for plant growth. 

H. Manufactured Soil: Soil produced by blending soils, sand, stabilized organic soil amendments, 
and other materials to produce planting soil. 
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I. NAPT: North American Proficiency Testing Program. An SSSA program to assist soil-, plant-, 
and water-testing laboratories through interlaboratory sample exchanges and statistical 
evaluation of analytical data. 

J. Organic Matter: The total of organic materials in soil exclusive of undecayed plant and animal 
tissues, their partial decomposition products, and the soil biomass; also called "humus" or "soil 
organic matter." 

K. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified 
as specified with soil amendments and perhaps fertilizers to produce a soil mixture best for 
plant growth. 

L. RCRA Metals: Hazardous metals identified by the EPA under the Resource Conservation and 
Recovery Act. 

M. SSSA: Soil Science Society of America. 

N. Subgrade: Surface or elevation of subsoil remaining after excavation is complete, or the top 
surface of a fill or backfill before planting soil is placed. 

O. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally 
occurring soil profile, typified by less than 1 percent organic matter and few soil organisms. 

P. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, 
surface soil is typically called "topsoil"; but in disturbed areas such as urban environments, the 
surface soil can be subsoil. 

Q. USCC: U.S. Composting Council. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include recommendations for application and use. 
2. Include test data substantiating that products comply with requirements. 
3. Include sieve analyses for aggregate materials. 
4. Material Certificates: For each type of imported soil and soil amendment and fertilizer 

before delivery to the site, according to the following: 

a. Manufacturer's qualified testing agency's certified analysis of standard products. 
b. Analysis of fertilizers, by a qualified testing agency, made according to AAPFCO 

methods for testing and labeling and according to AAPFCO's SUIP #25. 
c. Analysis of nonstandard materials, by a qualified testing agency, made according 

to SSSA methods, where applicable. 

B. Samples: For each bulk-supplied material, 1-gal. volume of each in sealed containers labeled 
with content, source, and date obtained. Each Sample shall be typical of the lot of material to be 
furnished; provide an accurate representation of composition, color, and texture. 
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1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For each testing agency. 

B. Preconstruction Test Reports: For preconstruction soil analyses specified in "Preconstruction 
Testing" Article. 

C. Field quality-control reports. 

1.7 QUALITY ASSURANCE 

A. Testing Agency Qualifications: An independent, state-operated, or university-operated 
laboratory; experienced in soil science, soil testing, and plant nutrition; with the experience and 
capability to conduct the testing indicated; and that specializes in types of tests to be performed. 

1.8 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service:  Engage a qualified testing agency to perform preconstruction 
soil analyses on existing, on-site soil and imported soil. 

1. Notify Architect seven days in advance of the dates and times when laboratory samples 
will be taken. 

B. Preconstruction Soil Analyses: For each unamended soil type, perform testing on soil samples 
and furnish soil analysis and a written report containing soil-amendment and fertilizer 
recommendations by a qualified testing agency performing the testing according to "Soil-
Sampling Requirements" and "Testing Requirements" articles. 

1. Have testing agency identify and label samples and test reports according to sample 
collection and labeling requirements. 

1.9 SOIL-SAMPLING REQUIREMENTS 

A. General: Extract soil samples according to requirements in this article. 

B. Sample Collection and Labeling: Have samples taken and labeled by Contractor in presence of 
Architect under the direction of the testing agency. 

1. Number and Location of Samples: Minimum of three representative soil samples from 
varied locations for each soil to be used or amended for landscaping purposes. 

2. Procedures and Depth of Samples:  According to USDA-NRCS's "Field Book for 
Describing and Sampling Soils." 

3. Division of Samples: Split each sample into two, equal parts. Send half to the testing 
agency and half to Owner for its records. 

4. Labeling: Label each sample with the date, location keyed to a site plan or other location 
system, visible soil condition, and sampling depth. 
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1.10 TESTING REQUIREMENTS 

A. General: Perform tests on soil samples according to requirements in this article. 

B. Physical Testing: 

1. Soil Texture: Soil-particle, size-distribution analysis by the following methods according 
to SSSA's "Methods of Soil Analysis - Part 1-Physical and Mineralogical Methods": 

a. Sieving Method: Report sand-gradation percentages for very coarse, coarse, 
medium, fine, and very fine sand; and fragment-gradation (gravel) percentages for 
fine, medium, and coarse fragments; according to USDA sand and fragment sizes. 

b. Hydrometer Method: Report percentages of sand, silt, and clay. 

2. Total Porosity: Calculate using particle density and bulk density according to SSSA's 
"Methods of Soil Analysis - Part 1-Physical and Mineralogical Methods." 

3. Water Retention: According to SSSA's "Methods of Soil Analysis - Part 1-Physical and 
Mineralogical Methods." 

4. Saturated Hydraulic Conductivity: According to SSSA's "Methods of Soil Analysis - 
Part 1-Physical and Mineralogical Methods"; at 85% compaction according to 
ASTM D698 (Standard Proctor). 

C. Chemical Testing: 

1. CEC: Analysis by sodium saturation at pH 7 according to SSSA's "Methods of Soil 
Analysis - Part 3- Chemical Methods." 

2. Clay Mineralogy: Analysis and estimated percentage of expandable clay minerals using 
CEC by ammonium saturation at pH 7 according to SSSA's "Methods of Soil Analysis - 
Part 1- Physical and Mineralogical Methods." 

3. Metals Hazardous to Human Health: Test for presence and quantities of RCRA metals 
including aluminum, arsenic, barium, copper, cadmium, chromium, cobalt, lead, lithium, 
and vanadium. If RCRA metals are present, include recommendations for corrective 
action. 

4. Phytotoxicity: Test for plant-available concentrations of phytotoxic minerals including 
aluminum, arsenic, barium, cadmium, chlorides, chromium, cobalt, copper, lead, lithium, 
mercury, nickel, selenium, silver, sodium, strontium, tin, titanium, vanadium, and zinc. 

D. Fertility Testing: Soil-fertility analysis according to standard laboratory protocol of 
SSSA NAPT NCR-13, including the following: 

1. Percentage of organic matter. 
2. CEC, calcium percent of CEC, and magnesium percent of CEC. 
3. Soil reaction (acidity/alkalinity pH value). 
4. Buffered acidity or alkalinity. 
5. Nitrogen ppm. 
6. Phosphorous ppm. 
7. Potassium ppm. 
8. Manganese ppm. 
9. Manganese-availability ppm. 
10. Zinc ppm. 
11. Zinc availability ppm. 
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12. Copper ppm. 
13. Sodium ppm and sodium absorption ratio. 
14. Soluble-salts ppm. 
15. Presence and quantities of problem materials including salts and metals cited in the 

Standard protocol. If such problem materials are present, provide additional 
recommendations for corrective action. 

16. Other deleterious materials, including their characteristics and content of each. 

E. Organic-Matter Content: Analysis using loss-by-ignition method according to SSSA's "Methods 
of Soil Analysis - Part 3- Chemical Methods." 

F. Recommendations: Based on the test results, state recommendations for soil treatments and soil 
amendments to be incorporated to produce satisfactory planting soil suitable for healthy, viable 
plants indicated. Include, at a minimum, recommendations for nitrogen, phosphorous, and 
potassium fertilization, and for micronutrients. 

1. Fertilizers and Soil Amendment Rates: State recommendations in weight per 1000 sq. ft. 
for 6-inchdepth of soil. 

2. Soil Reaction: State the recommended liming rates for raising pH or sulfur for lowering 
pH according to the buffered acidity or buffered alkalinity in weight per 1000 sq. ft. for 
6-inchdepth of soil. 

1.11 DELIVERY, STORAGE, AND HANDLING 

A. Packaged Materials: Deliver packaged materials in original, unopened containers showing 
weight, certified analysis, name and address of manufacturer, and compliance with state and 
Federal laws if applicable. 

B. Bulk Materials: 

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, 
or on existing turf areas or plants. 

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, 
discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, 
water conveyance systems, or walkways. 

3. Do not move or handle materials when they are wet or frozen. 
4. Accompany each delivery of bulk fertilizers and soil amendments with appropriate 

certificates. 

PART 2 - PRODUCTS 

2.1 PLANTING SOILS SPECIFIED BY COMPOSITION 

A. General: Soil amendments, fertilizers, and rates of application specified in this article are 
guidelines that may need revision based on testing laboratory's recommendations after 
preconstruction soil analyses are performed. 



WAYNE COUNTY PARKS  PEA GROUP 
VENOY DORSEY KAYAK LAUNCHES   6/23 

SOIL PREPARATION 329113 - 6 

B. Planting-Soil Type A: Existing, on-site surface soil, with the duff layer, if any, retained and 
stockpiled on-site; modified to produce viable planting soil. Blend existing, on-site surface soil 
with the following soil amendments and fertilizers in the following quantities to produce 
planting soil: 

1. Ratio of Loose sand to Soil:  1:4 by volume. 
2. Ratio of Loose Sphagnum Peat to Soil: 1:4 by volume. 

2.2 INORGANIC SOIL AMENDMENTS 

A. Lime: ASTM C602, agricultural liming material containing a minimum of 80 percent calcium 
carbonate equivalent and as follows: 

1. Class: T, with a minimum of 99 percent passing through a No. 8 sieve and a minimum of 
75 percent passing through a No. 60 sieve. 

2. Class: O, with a minimum of 95 percent passing through a No. 8 sieve and a minimum of 
55 percent passing through a No. 60 sieve. 

3. Form: Provide lime in form of ground dolomitic limestone. 

B. Sulfur: Granular, biodegradable, and containing a minimum of 90 percent elemental sulfur, with 
a minimum of 99 percent passing through a No. 6 sieve and a maximum of 10 percent passing 
through a No. 40 sieve. 

C. Iron Sulfate: Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent 
sulfur. 

D. Perlite: Horticultural perlite, soil amendment grade. 

E. Agricultural Gypsum: Minimum 90 percent calcium sulfate, finely ground with 90 percent 
passing through a No. 50 sieve. 

F. Sand: Clean, washed, natural or manufactured, free of toxic materials, and according to 
ASTM C33/C33M. 

2.3 FERTILIZERS 

A. Superphosphate: Commercial, phosphate mixture, soluble; a minimum of 20 percent available 
phosphoric acid. 

B. Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of 
fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea 
formaldehyde, phosphorous, and potassium in the following composition: 

1. Composition:  1 lb/1000 sq. ft. of actual nitrogen, 4 percent phosphorous, and 2 percent 
potassium, by weight. 

2. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil 
reports from a qualified testing agency. 

C. Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble 
nitrogen, phosphorus, and potassium in the following composition: 
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1. Composition: 20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by 
weight. 

2. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil 
reports from a qualified testing agency. 

D. Chelated Iron: Commercial-grade FeEDDHA for dicots and woody plants, and commercial-
grade FeDTPA for ornamental grasses and monocots. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Place planting soil and fertilizers according to requirements in other Specification Sections. 

B. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete 
slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, 
turpentine, tar, roofing compound, or acid has been deposited in planting soil. 

C. Proceed with placement only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION OF UNAMENDED, ON-SITE SOIL BEFORE AMENDING 

A. Excavation: Excavate soil from designated area(s) to a depth of 6 inches and stockpile until 
amended. 

B. Unacceptable Materials: Clean soil of concrete slurry, concrete layers or chunks, cement, 
plaster, building debris, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing 
compound, acid, and other extraneous materials that are harmful to plant growth. 

C. Unsuitable Materials: Clean soil to contain a maximum of 8 percent by dry weight of stones, 
roots, plants, sod, clay lumps, and pockets of coarse sand. 

D. Screening: Pass unamended soil through a 2-inch sieve to remove large materials. 

3.3 PLACING AND MIXING PLANTING SOIL OVER EXPOSED SUBGRADE 

A. General: Apply and mix unamended soil with amendments on-site to produce required planting 
soil. Do not apply materials or till if existing soil or subgrade is frozen, muddy, or excessively 
wet. 

B. Subgrade Preparation: Till subgrade to a minimum depth of 4 inches. Remove stones larger than 
1-1/2 inches in any dimension and sticks, roots, rubbish, and other extraneous matter and legally 
dispose of them off Owner's property. 

1. Apply, add soil amendments, and mix approximately half the thickness of unamended 
soil over prepared, loosened subgrade according to "Mixing" Paragraph below. Mix 
thoroughly into top 2 inches of subgrade. Spread remainder of planting soil. 
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C. Mixing: Spread unamended soil to total depth of 4 inches, but not less than required to meet 
finish grades after mixing with amendments and natural settlement. Do not spread if soil or 
subgrade is frozen, muddy, or excessively wet. 

1. Amendments: Apply soil amendments and fertilizer, if required, evenly on surface, and 
thoroughly blend them with unamended soil to produce planting soil. 

a. Mix lime and sulfur with dry soil before mixing fertilizer. 
b. Mix fertilizer with planting soil no more than seven days before planting. 

2. Lifts: Apply and mix unamended soil and amendments in lifts not exceeding 8 inches in 
loose depth for material compacted by compaction equipment, and not more than 4 
inches in loose depth for material compacted by hand-operated tampers. 

D. Compaction: Compact each blended lift of planting soil to 75 to 82 percent of maximum 
Standard Proctor density according to ASTM D698 and tested in-place. 

E. Finish Grading: Grade planting soil to a smooth, uniform surface plane with loose, uniformly 
fine texture. Roll and rake, remove ridges, and fill depressions to meet finish grades. 

3.4 BLENDING PLANTING SOIL IN PLACE 

A. General: Mix amendments with in-place, unamended soil to produce required planting soil. Do 
not apply materials or till if existing soil or subgrade is frozen, muddy, or excessively wet. 

B. Preparation: Till unamended, existing soil in planting areas to a minimum depth of of 4 inches. 
Remove stones larger than 1-1/2 inches in any dimension and sticks, roots, rubbish, and other 
extraneous matter and legally dispose of them off Owner's property. 

C. Mixing: Apply soil amendments and fertilizer, if required, evenly on surface, and thoroughly 
blend them into full depth of unamended, in-place soil to produce planting soil. 

1. Mix lime and sulfur with dry soil before mixing fertilizer. 
2. Mix fertilizer with planting soil no more than seven days before planting. 

D. Compaction: Compact blended planting soil to 75 to 82 percent of maximum Standard Proctor 
density according to ASTM D698. 

E. Finish Grading: Grade planting soil to a smooth, uniform surface plane with loose, uniformly 
fine texture. Roll and rake, remove ridges, and fill depressions to meet finish grades. 

3.5 APPLYING COMPOST TO SURFACE OF PLANTING SOIL 

A. Application: Apply compost component of planting-soil mix to surface of in-place planting soil. 
Do not apply materials or till if existing soil or subgrade is frozen, muddy, or excessively wet. 

B. Finish Grading: Grade surface to a smooth, uniform surface plane with loose, uniformly fine 
texture. Roll and rake, remove ridges, and fill depressions to meet finish grades. 
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3.6 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 

B. Perform the following tests and inspections: 

1. Compaction: Test planting-soil compaction after placing each lift and at completion using 
a densitometer or soil-compaction meter calibrated to a reference test value based on 
laboratory testing according to ASTM D698. Space tests at no less than one for each 
2000 sq. ft. of in-place soil or part thereof. 

C. Soil will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

E. Label each sample and test report with the date, location keyed to a site plan or other location 
system, visible conditions when and where sample was taken, and sampling depth. 

3.7 PROTECTION 

A. Protection Zone: Identify protection zones according to Section 015639 "Temporary Tree and 
Plant Protection." 

B. Protect areas of in-place soil from additional compaction, disturbance, and contamination. 
Prohibit the following practices within these areas except as required to perform planting 
operations: 

1. Storage of construction materials, debris, or excavated material. 
2. Parking vehicles or equipment. 
3. Vehicle traffic. 
4. Foot traffic. 
5. Erection of sheds or structures. 
6. Impoundment of water. 
7. Excavation or other digging unless otherwise indicated. 

C. If planting soil or subgrade is over compacted, disturbed, or contaminated by foreign or 
deleterious materials or liquids, remove the planting soil and contamination; restore the 
subgrade as directed by Architect and replace contaminated planting soil with new planting soil. 

3.8 CLEANING 

A. Protect areas adjacent to planting-soil preparation and placement areas from contamination. 
Keep adjacent paving and construction clean and work area in an orderly condition. 

B. Remove surplus soil and waste material including excess subsoil, unsuitable materials, trash, 
and debris and legally dispose of them off Owner's property unless otherwise indicated. 

1. Dispose of excess subsoil and unsuitable materials on-site where directed by Owner. 
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END OF SECTION 329113 
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SECTION 329200 – TURF AND GRASSES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Seeding. 
2. Hydroseeding. 
3. Sodding. 
4. Meadow grasses and wildflowers. 
5. Turf renovation. 
6. Erosion-control materials. 

B. Related Requirements: 

1. Section 329300 "Plants" for trees, shrubs, ground covers, and other plants as well as 
border edgings and mow strips. 

1.3 DEFINITIONS 

A. Finish Grade: Elevation of finished surface of planting soil. 

B. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a 
pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and 
molluscicides. They also include substances or mixtures intended for use as a plant regulator, 
defoliant, or desiccant. 

C. Pests: Living organisms that occur where they are not desired or that cause damage to plants, 
animals, or people. Pests include insects, mites, grubs, mollusks (snails and slugs), rodents 
(gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses. 

D. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified 
with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth. 
See Section 329113 "Soil Preparation" and drawing designations for planting soils. 

E. Subgrade: The surface or elevation of subsoil remaining after excavation is complete, or the top 
surface of a fill or backfill before planting soil is placed. 
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1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For landscape Installer. 

B. Certification of Grass Seed: From seed vendor for each grass-seed monostand or mixture, 
stating the botanical and common name, 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. 

1. Certification of each seed mixture for turfgrass sod. Include identification of source and 
name and telephone number of supplier. 

C. Product Certificates: For fertilizers, from manufacturer. 

D. Pesticides and Herbicides: Product label and manufacturer's application instructions specific to 
Project. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: Recommended procedures to be established by Owner for maintenance of 
turf and meadows during a calendar year. Submit before expiration of required maintenance 
periods. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified landscape installer whose work has resulted in successful 
turf and meadow establishment. 

1. Professional Membership: Installer shall be a member in good standing of either the 
National Association of Landscape Professionals or AmericanHort. 

2. Experience:  Five years' experience in turf installation in addition to requirements in 
Section 014000 "Quality Requirements." 

3. Installer's Field Supervision: Require Installer to maintain an experienced full-time 
supervisor on Project site when work is in progress. 

4. Personnel Certifications: Installer's field supervisor shall have certification in one of the 
following categories from the National Association of Landscape Professionals: 

a. Landscape Industry Certified Technician - Exterior. 
b. Landscape Industry Certified Lawn Care Manager. 
c. Landscape Industry Certified Lawn Care Technician. 

5. Pesticide Applicator: State licensed, commercial. 
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1.8 DELIVERY, STORAGE, AND HANDLING 

A. Seed and Other Packaged Materials: Deliver packaged materials in original, unopened 
containers showing weight, certified analysis, name and address of manufacturer, and indication 
of compliance with state and Federal laws, as applicable. 

B. Sod: Harvest, deliver, store, and handle sod according to requirements in "Specifications for 
Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" 
sections in TPI's "Guideline Specifications to Turfgrass Sodding." Deliver sod within 24 hours 
of harvesting and in time for planting promptly. Protect sod from breakage and drying. 

C. Bulk Materials: 

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, 
or on existing turf areas or plants. 

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials; 
discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties, 
water conveyance systems, or walkways. 

3. Accompany each delivery of bulk materials with appropriate certificates. 

1.9 FIELD CONDITIONS 

A. Planting Restrictions: Plant during one of the following periods. Coordinate planting periods 
with initial maintenance periods to provide required maintenance from date of Substantial 
Completion. 

1. Spring Planting: April1 and June 1 
2. Fall Planting: August 15 and October 15 

B. Weather Limitations: Proceed with planting only when existing and forecasted weather 
conditions permit planting to be performed when beneficial and optimum results may be 
obtained. Apply products during favorable weather conditions according to manufacturer's 
written instructions. This shall include the fluctuation of water levels along the river due to 
seasonal highs and lows and or flooding. 

PART 2 - PRODUCTS 

2.1 SEED 

A. Grass Seed: Fresh, clean, dry, new-crop seed complying with AOSA's "Rules for Testing 
Seeds" for purity and germination tolerances. 

B. Seed Species: 

1. Quality, State Certified: State-certified seed of grass species as listed below for solar 
exposure. 

2. Quality, Non-State Certified: Seed of grass species as listed below for solar exposure, 
with not less than 85 percent germination, not less than 95 percent pure seed, and not 
more than 0.5 percent weed seed 
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3. Non-irrigated Seed Mixture shall be meet MDOT TUFF TURF seed mixture. 

2.2 TURFGRASS SOD 

A. Turfgrass Sod:  Certified, complying with "Specifications for Turfgrass Sod Materials" in TPI's 
"Guideline Specifications to Turfgrass Sodding." Furnish viable sod of uniform density, color, 
and texture that is strongly rooted and capable of vigorous growth and development when 
planted. 

B. Turfgrass Species, Cool-Season Grass: Sod of grass species as follows, with not less than 85 
percent germination, not less than 95 percent pure seed, and not more than 0.5 percent weed 
seed: 

1. Full Sun: Kentucky bluegrass (Poa pratensis), a minimum of three cultivars. 
2. Sun and Partial Shade: Proportioned by weight as follows: 

a. 50 percent Kentucky bluegrass (Poa pratensis). 
b. 30 percent chewings red fescue (Festuca rubra variety). 
c. 10 percent perennial ryegrass (Lolium perenne). 
d. 10 percent redtop (Agrostis alba). 

3. Shade: Proportioned by weight as follows: 

a. 50 percent chewings red fescue (Festuca rubra variety). 
b. 35 percent rough bluegrass (Poa trivialis). 
c. 15 percent redtop (Agrostis alba). 

2.3 MEADOW GRASSES AND WILDFLOWERS 

A. Economy Prairie Seed Mix: Fresh, clean, and dry new seed, of mixed species as follows: 

1. Refer to plan set for mix design. 

B. Stormwater Seed Mix: Fresh, clean, and dry new seed, of mixed species as follows: 

1. Refer to plan set for mix design>. 

C. Seed Carrier: Inert material, sharp clean sand or perlite. 

2.4 FERTILIZERS 

A. Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of 
fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea 
formaldehyde, phosphorous, and potassium in the following composition: 

1. Composition:  

a. 1 lb/1000 sq. ft. of actual nitrogen, 4 percent phosphorous, and 2 percent 
potassium, by weight. 
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b. Nitrogen, phosphorous, and potassium in amounts recommended in soil reports 
from a qualified soil-testing laboratory. 

B. Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble 
nitrogen, phosphorus, and potassium in the following composition: 

1. Composition: 

a. 20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by weight. 
b. Nitrogen, phosphorous, and potassium in amounts recommended in soil reports 

from a qualified soil-testing laboratory. 

2.5 MULCHES 

A. Straw Mulch: Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, 
rye, oats, or barley. 

B. Sphagnum Peat Mulch: Partially decomposed sphagnum peat moss, finely divided or of 
granular texture, and with a pH range of 3.4 to 4.8. 

C. Muck Peat Mulch: Partially decomposed moss peat, native peat, or reed-sedge peat, finely 
divided or of granular texture, with a pH range of 6 to 7.5, and having a water-absorbing 
capacity of 1100 to 2000 percent, and containing no sand. 

D. Compost Mulch: Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; 
moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch sieve; soluble 
salt content of 2 to 5 decisiemens/m; not exceeding 0.5 percent inert contaminants and free of 
substances toxic to plantings; and as follows: 

1. Organic Matter Content:  50 to 60 percent of dry weight. 
2. Feedstock: Agricultural, food, or industrial residuals; biosolids; yard trimmings; or 

source-separated or compostable mixed solid waste. 

E. Fiber Mulch: Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic and free of plant-
growth or germination inhibitors; with a maximum moisture content of 15 percent and a pH 
range of 4.5 to 6.5. 

F. Nonasphaltic Tackifier: Colloidal tackifier recommended by fiber-mulch manufacturer for 
slurry application; nontoxic and free of plant-growth or germination inhibitors. 

G. Asphalt Emulsion: ASTM D977, Grade SS-1; nontoxic and free of plant-growth or germination 
inhibitors. 

2.6 PESTICIDES 

A. General: Pesticide, registered and approved by the EPA, acceptable to authorities having 
jurisdiction, and of type recommended by manufacturer for each specific problem and as 
required for Project conditions and application. Do not use restricted pesticides unless 
authorized in writing by authorities having jurisdiction. 
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B. Pre-Emergent Herbicide (Selective and Nonselective): Effective for controlling the germination 
or growth of weeds within planted areas at the soil level directly below the mulch layer. 

C. Post-Emergent Herbicide (Selective and Nonselective): Effective for controlling weed growth 
that has already germinated. 

2.7 EROSION-CONTROL MATERIALS 

A. Erosion-Control Blankets: Biodegradable wood excelsior, straw, or coconut-fiber mat enclosed 
in a photodegradable plastic mesh. Include manufacturer's recommended steel wire staples, 6 
inches long. 

B. Erosion-Control Fiber Mesh: Biodegradable burlap or spun-coir mesh, a minimum of 0.92 lb/sq. 
yd., with 50 to 65 percent open area. Include manufacturer's recommended steel wire staples, 6 
inches long. 

C. Erosion-Control Mats: Cellular, nonbiodegradable slope-stabilization mats designed to isolate 
and contain small areas of soil over steeply sloped surface, of 3-inch nominal mat thickness. 
Include manufacturer's recommended anchorage system for slope conditions. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to be planted for compliance with requirements and other conditions affecting 
installation and performance of the Work. 

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, 
concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, 
paint thinner, turpentine, tar, roofing compound, or acid has been deposited in soil within 
a planting area. 

2. Suspend planting operations during periods of excessive soil moisture until the moisture 
content reaches acceptable levels to attain the required results. 

3. Uniformly moisten excessively dry soil that is not workable or which is dusty. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. If contamination by foreign or deleterious material or liquid is present in soil within a planting 
area, remove the soil and contamination as directed by Architect and replace with new planting 
soil. 

3.2 PREPARATION 

A. Protect structures; utilities; sidewalks; pavements; and other facilities, trees, shrubs, and 
plantings from damage caused by planting operations. 

1. Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray. 
2. Protect grade stakes set by others until directed to remove them. 
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B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of 
soil-bearing water runoff or airborne dust to adjacent properties and walkways. 

3.3 TURF AREA PREPARATION 

A. General: Prepare planting area for soil placement and mix planting soil according to 
Section 329113 "Soil Preparation." 

B. Placing Planting Soil:  Place and mix planting soil in place over exposed subgrade. 

1. Reduce elevation of planting soil to allow for soil thickness of sod. 

C. Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry 
before planting. Do not create muddy soil. 

D. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded 
or otherwise disturbed after finish grading. 

3.4 PREPARATION FOR EROSION-CONTROL MATERIALS 

A. Prepare area as specified in "Turf Area Preparation" Article. 

B. For erosion-control mats, install planting soil in two lifts, with second lift equal to thickness of 
erosion-control mats. Install erosion-control mat and fasten as recommended by material 
manufacturer. 

C. Fill cells of erosion-control mat with planting soil and compact before planting. 

D. For erosion-control blanket or mesh, install from top of slope, working downward, and as 
recommended by material manufacturer for site conditions. Fasten as recommended by material 
manufacturer. 

E. Moisten prepared area before planting if surface is dry. Water thoroughly and allow surface to 
dry before planting. Do not create muddy soil. 

3.5 SEEDING 

A. Sow seed with spreader or seeding machine. Do not broadcast or drop seed when wind velocity 
exceeds 5 mph. 

1. Evenly distribute seed by sowing equal quantities in two directions at right angles to each 
other. 

2. Do not use wet seed or seed that is moldy or otherwise damaged. 
3. Do not seed against existing trees. Limit extent of seed to outside edge of planting saucer. 

B. Sow seed at a total rate per seed mixture specifications  

C. Rake seed lightly into top 1/8 inch of soil, roll lightly, and water with fine spray. 



WAYNE COUNTY PARKS  PEA GROUP 
VENOY DORSEY KAYAK LAUNCHES   6/23 

 TURF AND GRASSES 
329200 - 8 

D. Protect seeded areas with slopes exceeding 1:4 with erosion-control blankets installed and 
stapled according to manufacturer's written instructions. 

E. Protect seeded areas with erosion-control mats where indicated on Drawings; install and anchor 
according to manufacturer's written instructions. 

F. Protect seeded areas with slopes not exceeding 1:6 by spreading straw mulch. Spread uniformly 
at a minimum rate of 2 tons/acre to form a continuous blanket 1-1/2 inches in loose thickness 
over seeded areas. Spread by hand, blower, or other suitable equipment. 

1. Anchor straw mulch by crimping into soil with suitable mechanical equipment. 
2. Bond straw mulch by spraying with asphalt emulsion at a rate of 10 to 13 gal./1000 sq. 

ft.. Take precautions to prevent damage or staining of structures or other plantings 
adjacent to mulched areas. Immediately clean damaged or stained areas. 

G. Protect seeded areas from hot, dry weather or drying winds by applying planting soil within 24 
hours after completing seeding operations. Soak areas, scatter mulch uniformly to a thickness of 
3/16 inch, and roll surface smooth. 

3.6 HYDROSEEDING 

A. Hydroseeding: Mix specified seed, slow-release 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. 

1. Mix slurry with fiber-mulch manufacturer's recommended tackifier. 
2. Spray-apply slurry uniformly to all areas to be seeded in a one-step process. Apply slurry 

at a rate so that mulch component is deposited at not less than 1500-lb/acre dry weight, 
and seed component is deposited at not less than the specified seed-sowing rate. 

3. Spray-apply slurry uniformly to all areas to be seeded in a two-step process. Apply first 
slurry coat at a rate so that mulch component is deposited at not less than 500-lb/acre dry 
weight, and seed component is deposited at not less than the specified seed-sowing rate. 
Apply slurry cover coat of fiber mulch (hydromulching) at a rate of 1000 lb/acre. 

3.7 SODDING 

A. Lay sod within 24 hours of harvesting unless a suitable preservation method is accepted by 
Landscape Architect prior to delivery time. Do not lay sod if dormant or if ground is frozen or 
muddy. 

B. Lay sod to form a solid mass with tightly fitted joints. Butt ends and sides of sod; do not stretch 
or overlap. Stagger sod strips or pads to offset joints in adjacent courses. Avoid damage to soil 
or sod during installation. Tamp and roll lightly to ensure contact with soil, eliminate air 
pockets, and form a smooth surface. Work sifted soil or fine sand into minor cracks between 
pieces of sod; remove excess to avoid smothering sod and adjacent grass. 

1. Lay sod across slopes exceeding 1:3. 
2. Anchor sod on slopes exceeding 1:6 with wood pegs spaced as recommended by sod 

manufacturer but not less than two anchors per sod strip to prevent slippage. 
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C. Saturate sod with fine water spray within two hours of planting. During first week after 
planting, water daily or more frequently as necessary to maintain moist soil to a minimum depth 
of 1-1/2 inches below sod. 

3.8 TURF MAINTENANCE 

A. General: Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, 
replanting, and performing other operations as required to establish healthy, viable turf. Roll, 
regrade, and replant bare or eroded areas and remulch to produce a uniformly smooth turf. 
Provide materials and installation the same as those used in the original installation. 

1. Fill in as necessary soil subsidence that may occur because of settling or other processes. 
Replace materials and turf damaged or lost in areas of subsidence. 

2. In areas where mulch has been disturbed by wind or maintenance operations, add new 
mulch and anchor as required to prevent displacement. 

3. Apply treatments as required to keep turf and soil free of pests and pathogens or disease. 
Use integrated pest management practices whenever possible to minimize the use of 
pesticides and reduce hazards. 

B. Watering: Install and maintain temporary piping, hoses, and turf-watering equipment to convey 
water from sources and to keep turf uniformly moist to a depth of 4 inches. 

1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or 
mulch. Lay out temporary watering system to avoid walking over muddy or newly 
planted areas. 

2. Water turf with fine spray at a minimum rate of 1 inch per week unless rainfall 
precipitation is adequate. 

C. Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain specified 
height without cutting more than one-third of grass height. Remove no more than one-third of 
grass-leaf growth in initial or subsequent mowings. Do not delay mowing until grass blades 
bend over and become matted. Do not mow when grass is wet. Schedule initial and subsequent 
mowings to maintain the following grass height: 
1. Mow Kentucky bluegrass annual ryegrass chewings red fescue to a height of 2 to 2 1/2 

inches. 

D. Turf Postfertilization: Apply slow-release fertilizer after initial mowing and when grass is dry. 

1. Use fertilizer that provides actual nitrogen of at least 1 lb/1000 sq. ft. to turf area. 

3.9 SATISFACTORY TURF 

A. Turf installations shall meet the following criteria as determined by Architect: 

1. Satisfactory Seeded Turf: At end of maintenance period, a healthy, uniform, close stand 
of grass has been established, free of weeds and surface irregularities, with coverage 
exceeding 90 percent over any 10 sq. ft. and bare spots not exceeding 5 by 5 inches. 
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2. Satisfactory Sodded Turf: At end of maintenance period, a healthy, well-rooted, even-
colored, viable turf has been established, free of weeds, open joints, bare areas, and 
surface irregularities. 

3. Satisfactory Plugged Turf: At end of maintenance period, the required number of plugs 
has been established as well-rooted, viable patches of grass, and areas between plugs are 
free of weeds and other undesirable vegetation. 

4. Satisfactory Sprigged Turf: At end of maintenance period, the required number of sprigs 
has been established as well-rooted, viable plants, and areas between sprigs are free of 
weeds and other undesirable vegetation. 

B. Use specified materials to reestablish turf that does not comply with requirements, and continue 
maintenance until turf is satisfactory. 

3.10 MEADOW 

A. Sow seed with spreader or seeding machine. Do not broadcast or drop seed when wind velocity 
exceeds 5 mph. 

1. Before sowing, mix seed with seed carrier at a ratio of not less than two parts seed carrier 
to one part seed. 

2. Evenly distribute seed by sowing equal quantities in two directions at right angles to each 
other. 

3. Do not use wet seed or seed that is moldy or otherwise damaged. 

A. Sow seed at a total rate per seed mixture specifications as recommended by manufacturer.  

B. Brush seed into top 1/16 inch of soil, roll lightly, and water with fine spray. 

C. Protect seeded areas from hot, dry weather or drying winds by applying peat or compost mulch 
within 24 hours after completing seeding operations. Soak areas, scatter mulch uniformly to a 
thickness of 3/16 inch, and roll surface smooth. 

D. Water newly planted areas and keep moist until meadow is established. 

3.11 MEADOW MAINTENANCE 

A. Maintain and establish meadow by watering, weeding, mowing, trimming, replanting, and 
performing other operations as required to establish a healthy, viable meadow. Roll, regrade, 
and replant bare or eroded areas and remulch. Provide materials and installation the same as 
those used in the original installation. 

1. Fill in as necessary soil subsidence that may occur because of settling or other processes. 
Replace materials and meadow damaged or lost in areas of subsidence. 

2. In areas where mulch has been disturbed by wind or maintenance operations, add new 
mulch and anchor as required to prevent displacement. 

3. Apply treatments as required to keep meadow and soil free of pests and pathogens or 
disease. Use integrated pest management practices whenever possible to minimize the use 
of pesticides and reduce hazards. 
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B. Watering: Install and maintain temporary piping, hoses, and meadow-watering equipment to 
convey water from sources and to keep meadow uniformly moist. 

1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or 
mulch. Lay out temporary watering system to avoid walking over muddy or newly 
planted areas. 

2. Water meadow with fine spray at a minimum rate of 1/2 inch per week for four weeks 
after planting unless rainfall precipitation is adequate. 

3.12 PESTICIDE APPLICATION 

A. Apply pesticides and other chemical products and biological control agents according to 
requirements of authorities having jurisdiction and manufacturer's written recommendations. 
Coordinate applications with Owner's operations and others in proximity to the Work. Notify 
Owner before each application is performed. 

B. Post-Emergent Herbicides (Selective and Nonselective): Apply only as necessary to treat 
already-germinated weeds and according to manufacturer's written recommendations. 

3.13 CLEANUP AND PROTECTION 

A. Promptly remove soil and debris created by turf work from paved areas. Clean wheels of 
vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas. 

B. Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and 
debris, and legally dispose of them off Owner's property. 

C. Erect temporary fencing or barricades and warning signs as required to protect newly planted 
areas from traffic. Maintain fencing and barricades throughout initial maintenance period and 
remove after plantings are established. 

D. Remove nondegradable erosion-control measures after grass establishment period. 

3.14 MAINTENANCE SERVICE 

A. Turf Maintenance Service: Provide full maintenance by skilled employees of landscape 
Installer. Maintain as required in "Turf Maintenance" Article. Begin maintenance immediately 
after each area is planted and continue until acceptable turf is established, but for not less than 
the following periods: 

1. Seeded Turf:  60 days from date of Substantial Completion. 

a. When initial maintenance period has not elapsed before end of planting season, or 
if turf is not fully established, continue maintenance during next planting season. 

2. Sodded Turf:  30 days from date of Substantial Completion. 

B. Meadow Maintenance Service: Provide full maintenance by skilled employees of landscape 
Installer. Maintain as required in "Meadow Maintenance" Article. Begin maintenance 
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immediately after each area is planted and continue until acceptable meadow is established, but 
for not less than maintenance period below. 

1. Maintenance Period:  40 days from date of Substantial Completion. 

END OF SECTION 329200 
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SECTION 329300 - PLANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Plants. 
2. Tree stabilization. 
3. Tree-watering devices. 

B. Related Requirements: 

1. Section 015000 "Temporary Facilities and Controls ". 
2. Section 312000 “Earth Moving”. 
3. Section 328400 “Planting Irrigation”. 
4. Section 329113 “Soil Preparation”. 
5. Section 329200 "Turf and Grasses". 

1.3 UNIT PRICES 

A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices." 

B. Unit prices apply to authorized work covered by quantity allowances. 

C. Unit prices apply to additions to and deletions from the Work as authorized by Change Orders. 

1.4 DEFINITIONS 

A. Backfill: The earth used to replace or the act of replacing earth in an excavation. 

B. Balled and Burlapped Stock: Plants dug with firm, natural balls of earth in which they were 
grown, with a ball size not less than diameter and depth recommended by ANSI Z60.1 for type 
and size of plant required; wrapped with burlap, tied, rigidly supported, and drum laced with 
twine with the root flare visible at the surface of the ball as recommended by ANSI Z60.1. 

C. Balled and Potted Stock: Plants dug with firm, natural balls of earth in which they are grown 
and placed, unbroken, in a container. Ball size is not less than diameter and depth recommended 
by ANSI Z60.1 for type and size of plant required. 
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D. Bare-Root Stock: Plants with a well-branched, fibrous-root system developed by transplanting 
or root pruning, with soil or growing medium removed, and with not less than the minimum 
root spread according to ANSI Z60.1 for type and size of plant required. 

E. Container-Grown Stock: Healthy, vigorous, well-rooted plants grown in a container, with a 
well-established root system reaching sides of container and maintaining a firm ball when 
removed from container. Container shall be rigid enough to hold ball shape and protect root 
mass during shipping and be sized according to ANSI Z60.1 for type and size of plant required. 

F. Fabric Bag-Grown Stock: Healthy, vigorous, well-rooted plants established and grown in-
ground in a porous fabric bag with well-established root system reaching sides of fabric bag. 
Fabric bag size is not less than diameter, depth, and volume required by ANSI Z60.1 for type 
and size of plant. 

G. Finish Grade: Elevation of finished surface of planting soil. 

H. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a 
pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and 
molluscicides. They also include substances or mixtures intended for use as a plant regulator, 
defoliant, or desiccant. Some sources classify herbicides separately from pesticides. 

I. Pests: Living organisms that occur where they are not desired or that cause damage to plants, 
animals, or people. Pests include insects, mites, grubs, mollusks (snails and slugs), rodents 
(gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses. 

J. Planting Area: Areas to be planted. 

K. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified 
with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth. 
See Section 329113 "Soil Preparation" for drawing designations for planting soils. 

L. Plant; Plants; Plant Material: These terms refer to vegetation in general, including trees, shrubs, 
vines, ground covers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation. 

M. Root Flare: Also called "trunk flare." The area at the base of the plant's stem or trunk where the 
stem or trunk broadens to form roots; the area of transition between the root system and the 
stem or trunk. 

N. Stem Girdling Roots: Roots that encircle the stems (trunks) of trees below the soil surface. 

O. Subgrade: The surface or elevation of subsoil remaining after excavation is complete, or the top 
surface of a fill or backfill before planting soil is placed. 

P. Weeds: Vegetative species other than specified species to be established in given area. 

1.5 COORDINATION 

A. Coordination with Turf Areas (Lawns): Plant trees, shrubs, and other plants after finish grades 
are established and before planting turf areas unless otherwise indicated. 
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1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas, 
and promptly repair damage caused by planting operations. 

1.6 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.7 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Plant Materials: Include quantities, sizes, quality, and sources for plant materials. 
2. Plant Photographs: Include color photographs in digital format of each required species 

and size of plant material as it will be furnished to Project. Take photographs from an 
angle depicting true size and condition of the typical plant to be furnished. Include a scale 
rod or other measuring device in each photograph. For species where more than 20 plants 
are required, include a minimum of three photographs showing the average plant, the best 
quality plant, and the worst quality plant to be furnished. Identify each photograph with 
the full scientific name of the plant, plant size, and name of the growing nursery. 

B. Samples for Verification: For each of the following:  
1. Compost Mulch:  1-gal volume of each organic mulch required; in sealed plastic bags 

labeled with composition of materials by percentage of weight and source of mulch. Each 
Sample shall be typical of the lot of material to be furnished; provide an accurate 
representation of color, texture, and organic makeup. 

2. Mineral Mulch:  2 lb of each mineral mulch required, in sealed plastic bags labeled with 
source of mulch. Sample shall be typical of the lot of material to be delivered and 
installed on-site; provide an accurate indication of color, texture, and makeup of the 
material. 

3. Weed Control Barrier: 12 by 12 inches. 
4. Proprietary Root-Ball-Stabilization Device: One unit. 
5. Slow-Release, Tree-Watering Device: One unit of each size required. 
6. Edging Materials and Accessories: Manufacturer's standard size, to verify color selected. 
7. Tree Grates, Frames, and Accessories: Manufacturer's standard size delivered to site for 

review, to verify design and color selected. 
8. Root Barrier: Width of panel by 12 inches. 

1.8 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For landscape Installer. Include list of similar projects completed by 
Installer demonstrating Installer's capabilities and experience. Include project names, addresses, 
and year completed, and include names and addresses of owners' contact persons. 

B. Product Certificates: For each type of manufactured product, from manufacturer, and complying 
with the following: 

1. Manufacturer's certified analysis of standard products. 
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2. Analysis of other materials by a recognized laboratory made according to methods 
established by the Association of Official Analytical Chemists, where applicable. 

C. Pesticides and Herbicides: Product label and manufacturer's application instructions specific to 
Project. 

D. Sample Warranty: For special warranty. 

1.9 CLOSEOUT SUBMITTALS 

A. Maintenance Data: Recommended procedures to be established by Owner for maintenance of 
plants during a calendar year. Submit before expiration of required maintenance periods. 

1.10 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified landscape installer whose work has resulted in successful 
establishment of plants. 

1. Professional Membership: Installer shall be a member in good standing of either the 
National Association of Landscape Professionals or AmericanHort. 

2. Experience:  Five years' experience in landscape installation in addition to requirements 
in Section 014000 "Quality Requirements." 

3. Installer's Field Supervision: Require Installer to maintain an experienced full-time 
supervisor on Project site when work is in progress. 

4. Pesticide Applicator: State licensed, commercial. 

B. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable 
requirements in ANSI Z60.1. 

1. All plants shall be nursery grown under climatic conditions similar to those in the locality 
of the project for a minimum of two years.  Nursery stock must come from nurseries 
located in Zone 4 or Zone 5 of the 2012 USDA Hardiness Zone Map. Plant material from 
Zone 6 may be acceptable if approved by architect. 

C. Measurements: Measure according to ANSI Z60.1. Do not prune to obtain required sizes. 

1. Trees and Shrubs: Measure with branches and trunks or canes in their normal position. 
Take height measurements from or near the top of the root flare for field-grown stock and 
container-grown stock. Measure main body of tree or shrub for height and spread; do not 
measure branches or roots tip to tip. Take caliper measurements 6 inches above the root 
flare for trees up to 4-inch caliper size, and 12 inches above the root flare for larger sizes. 

2. Other Plants: Measure with stems, petioles, and foliage in their normal position. 

D. Plant Material Observation: Architect may observe plant material either at place of growth or at 
site before planting for compliance with requirements for genus, species, variety, cultivar, size, 
and quality. Architect may also observe trees and shrubs further for size and condition of balls 
and root systems, pests, disease symptoms, injuries, and latent defects and may reject 
unsatisfactory or defective material at any time during progress of work. Remove rejected trees 
or shrubs immediately from Project site. 
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1. Notify Architect of sources of planting materials seven days in advance of delivery to 
site. 

2. Provide “Specimen” plants with a special height, shape, or character of growth.  
Landscape Subcontractor is to tag specimen trees or shrubs at the source of supply.  The 
Landscape Subcontractor shall inspect all plant material at source prior to Landscape 
Architect’s approval.  Landscape Subcontractor shall accompany Landscape Architect on 
final selection trip.  The Landscape Architect will inspect specimen selections for 
suitability and adaptability to selected location.  When specimen plants cannot be 
purchased locally, provide sufficient photographs of the proposed specimen plants for 
approval. 

E. Provide percolation testing by filling plant pits with water and monitoring length of time for 
water to completely percolate into soil.  Submit test results to Landscape Architect prior to 
starting work. 
1. Dig a hole at least 12” in diameter by 12” in depth, with straight sides. 
2. Fill hole with water and let it sit overnight. 
3. Refile hole the next day. 
4. Measure the water level by laying a straight edge across the top of the hole, then use a 

tape measure or yardstick to determine the water level.  Continue to measure the water 
level every hour until the hole is empty, noting the number of inches the water level 
drops per hour. 

5. Any test holes with a rate of 1” or less an hour is considered to slow and 
recommendations to remedy issue shall be provide to Architect and Owner. 

1.11 DELIVERY, STORAGE, AND HANDLING 

A. Packaged Materials: Deliver packaged materials in original, unopened containers showing 
weight, certified analysis, name and address of manufacturer, and indication of compliance with 
state and Federal laws if applicable. 

B. Bulk Materials: 

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, 
or on existing turf areas or plants. 

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials; 
discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties, 
water conveyance systems, or walkways. 

3. Accompany each delivery of bulk materials with appropriate certificates. 
4. Frozen or muddy topsoil is not acceptable. 

C. Deliver bare-root stock plants within 24 hours of digging. Immediately after digging up bare-
root stock, pack root system in wet straw, hay, or other suitable material to keep root system 
moist until planting. Transport in covered, temperature-controlled vehicles, and keep plants cool 
and protected from sun and wind at all times. 

D. Do not prune trees and shrubs before delivery. Protect bark, branches, and root systems from 
sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage. Do not 
bend or bind-tie trees or shrubs in such a manner as to destroy their natural shape. Provide 
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protective covering of plants during shipping and delivery. Do not drop plants during delivery 
and handling. 

E. Handle planting stock by root ball. 

F. Store bulbs, corms, and tubers in a dry place at 60 to 65 deg F until planting. 

G. Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over 
trunks (before wrapping), branches, stems, twigs, and foliage to protect during digging, 
handling, and transportation. 

1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery 
before moving and again two weeks after planting. 

H. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to 
protect from wind and other damage during digging, handling, and transportation. 

I. Deliver plants after preparations for planting have been completed and install immediately. If 
planting is delayed more than six hours after delivery, set plants and trees in their appropriate 
aspect (sun, filtered sun, or shade), protect from weather and mechanical damage, and keep 
roots moist. 

1. Heel-in bare-root stock. Soak roots that are in less than moist condition in water for two 
hours. Reject plants with dry roots. 

2. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other 
acceptable material. 

3. Do not remove container-grown stock from containers before time of planting. 
4. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray. 

Water as often as necessary to maintain root systems in a moist, but not overly wet 
condition. 

1.12 FIELD CONDITIONS 

A. Field Measurements: Verify actual grade elevations, service and utility locations, irrigation 
system components, and dimensions of plantings and construction contiguous with new 
plantings by field measurements before proceeding with planting work. 

B. Planting Restrictions: Plant during one of the following periods. Coordinate planting periods 
with maintenance periods to provide required maintenance from date of Substantial Completion. 

1. Spring Planting: March 1 to May 15 
2. Fall Planting: October 15 until prepared soil freezes. 

C. Weather Limitations: Proceed with planting only when existing and forecasted weather 
conditions permit planting to be performed when beneficial and optimum results may be 
obtained. Apply products during favorable weather conditions according to manufacturer's 
written instructions and warranty requirements.  This shall include the fluctuation of water 
levels along the river due to seasonal highs and lows and or flooding. 
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1.13 WARRANTY 

A. Special Warranty: Installer agrees to repair or replace plantings and accessories that fail in 
materials, workmanship, or growth within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of 
adequate maintenance, or neglect by Owner. 

b. Structural failures including plantings falling or blowing over. 
c. Faulty performance of tree stabilization, edgings, and tree grates. 
d. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 
e. Established of plant material prior to water level fluctuations from seasons highs 

and lows, and or flooding resulting in plant material dying or being washed away. 

2. Warranty Periods: From date of Substantial Completion. 

a. Trees, Shrubs, Vines, and Ornamental Grasses:  12 months. 
b. Ground Covers, Biennials, Perennials, and Other Plants:  12 months. 
c. Annuals:  Three months. 

3. Include the following remedial actions as a minimum: 

a. Immediately remove dead plants and replace unless required to plant in the 
succeeding planting season. 

b. Replace plants that are more than 25 percent dead or in an unhealthy condition at 
end of warranty period. 

c. A limit of one replacement of each plant is required except for losses or 
replacements due to failure to comply with requirements. 

d. Provide extended warranty for period equal to original warranty period, for 
replaced plant material. 

PART 2 - PRODUCTS 

2.1 PLANT MATERIAL 

A. General: Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, 
shearing, and other features indicated in Plant List, Plant Schedule, or Plant Legend indicated 
on Drawings and complying with ANSI Z60.1; and with healthy root systems developed by 
transplanting or root pruning. Provide well-shaped, fully branched, healthy, vigorous stock, 
densely foliated when in leaf and free of disease, pests, eggs, larvae, and defects such as knots, 
sun scald, injuries, abrasions, and disfigurement. 

1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is 
squeezed between two branches or between branch and trunk ("included bark"); crossing 
trunks; cut-off limbs more than 3/4 inch in diameter; or with stem girdling roots are 
unacceptable. 
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2. Collected Stock: Do not use plants harvested from the wild, from native stands, from an 
established landscape planting, or not grown in a nursery unless otherwise indicated. 

3. All trees shall have clay or clay loam balls.  Trees with sand balls will be rejected. 
4. Evergreen trees shall be unsheared and branched to the ground. 

B. Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1 for types 
and form of plants required. Plants of a larger size may be used if acceptable to Architect, with a 
proportionate increase in size of roots or balls. 

C. Root-Ball Depth: Furnish trees and shrubs with root balls measured from top of root ball, which 
begins at root flare according to ANSI Z60.1. Root flare shall be visible before planting. 

D. Labeling: Label each plant of each variety, size, and caliper with a securely attached, 
waterproof tag bearing legible designation of common name and full scientific name, including 
genus and species. Include nomenclature for hybrid, variety, or cultivar, if applicable for the 
plant. 

E. If formal arrangements or consecutive order of plants is indicated on Drawings, select stock for 
uniform height and spread, and number the labels to assure symmetry in planting. 

F. Annuals and Biennials: Provide healthy, disease-free plants of species and variety shown or 
listed, with well-established root systems reaching to sides of the container to maintain a firm 
ball, but not with excessive root growth encircling the container. Provide only plants that are 
acclimated to outdoor conditions before delivery and that are in bud but not yet in bloom. 

G. Specimen stock:  all specimen designated plantings are to be nursery grown, fully developed, 
excellent quality, and typical example of the species.  Plants designated to be planted in rows 
must be matched, symmetrical, and uniform in height, spread, caliper, and branching density. 
1. Matched plantings should be obtained from the same nursery and, preferably, from the 

same row or line.  All specimen material will be approved by the Landscape Architect at 
nursery. 

2.2 FERTILIZERS 

A. Planting Tablets: Tightly compressed chip-type, long-lasting, slow-release, commercial-grade 
planting fertilizer in tablet form. Tablets shall break down with soil bacteria, converting 
nutrients into a form that can be absorbed by plant roots. 

1. Size:  10-gram tablets. 
2. Nutrient Composition: 20 percent nitrogen, 10 percent phosphorous, and 5 percent 

potassium, by weight plus micronutrients. 

2.3 MULCHES 

A. Organic Mulch: Free from deleterious materials and suitable as a top dressing of trees and 
shrubs, consisting of one of the following: 

1. Type:  Shredded hardwood. 
2. Size Range:  3 inches maximum, 1/2 inch minimum. 
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3. Color: Natural. 

B. Compost Mulch: Well-composted, stable, and weed-free organic matter, pH of 5.5 to 8; 
moisture content 35 to 55 percent by weight; 100 percent passing through a 1-inch sieve; 
soluble-salt content of 2 to 5 dS/m; not exceeding 0.5 percent inert contaminants and free of 
substances toxic to plantings; and as follows: 

1. Organic Matter Content:  50 to 60 percent of dry weight. 
2. Feedstock: Agricultural, food, or industrial residuals; biosolids; yard trimmings; or 

source-separated or compostable mixed solid waste. 

2.4 PESTICIDES 

A. General: Pesticide registered and approved by the EPA, acceptable to authorities having 
jurisdiction, and of type recommended by manufacturer for each specific problem and as 
required for Project conditions and application. Do not use restricted pesticides unless 
authorized in writing by authorities having jurisdiction. 

B. Pre-Emergent Herbicide (Selective and Nonselective): Effective for controlling the germination 
or growth of weeds within planted areas at the soil level directly below the mulch layer. 

C. Post-Emergent Herbicide (Selective and Nonselective): Effective for controlling weed growth 
that has already germinated. 

2.5 TREE-STABILIZATION MATERIALS 

A. Trunk-Stabilization Materials: 

1. Upright and Guy Stakes: Rough-sawn, sound, new hardwood, free of knots, holes, cross 
grain, and other defects, 2-by-2-inch nominal by length indicated, pointed at one end. 

2. Flexible Ties: Wide rubber or elastic bands or straps of length required to reach stakes or 
turnbuckles. 

3. Guys and Tie Wires: ASTM A641/A641M, Class 1, galvanized-steel wire, two-strand, 
twisted, 0.106 inch in diameter. 

4. Tree-Tie Webbing: UV-resistant polypropylene or nylon webbing with brass grommets. 
5. Guy Cables: Five-strand, 3/16-inch-diameter, galvanized-steel cable, with zinc-coated 

turnbuckles, a minimum of 3 inches long, with two 3/8-inch galvanized eyebolts. 
6. Flags: Standard surveyor's plastic flagging tape, white, 6 inches long. 
7. Proprietary Staking-and-Guying Devices: Proprietary stake or anchor and adjustable tie 

systems to secure each new planting by plant stem; sized as indicated and according to 
manufacturer's written recommendations. 

B. Root-Ball Stabilization Materials: 

1. Upright Stakes and Horizontal Hold-Down: Rough-sawn, sound, new hardwood or 
softwood, free of knots, holes, cross grain, and other defects, 2-by-2-inch nominal by 
length indicated; stakes pointed at one end. 

2. Wood Screws: ASME B18.6.1. 
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3. Proprietary Root-Ball Stabilization Devices: Proprietary at- or below-grade stabilization 
systems to secure each new planting by root ball and that do not encircle the trunk; sized 
according to manufacturer's written recommendations unless otherwise indicated. 

2.6 TREE-WATERING DEVICES 

A. Watering Pipe: PVC pipe 4 inches in diameter, site-cut to length as required, and with snug-
fitting removable cap. 

B. Slow-Release Watering Device: Standard product manufactured for drip irrigation of plants and 
emptying its water contents over an extended time period; manufactured from UV-light-
stabilized nylon-reinforced polyethylene sheet, PVC, or HDPE plastic. 

2.7 MISCELLANEOUS PRODUCTS 

A. Wood Pressure-Preservative Treatment: AWPA U1, Use Category UC4a; acceptable to 
authorities having jurisdiction, and containing no arsenic or chromium. 

B. Antidesiccant: Water-insoluble emulsion, permeable moisture retarder, film forming, for trees 
and shrubs. Deliver in original, sealed, and fully labeled containers and mix according to 
manufacturer's written instructions. 

C. Burlap: Non-synthetic, biodegradable. 

D. Planter Drainage Gravel: Washed, sound crushed stone or gravel complying with ASTM D448 
for Size No. 8. 

E. Planter Filter Fabric:  Nonwoven geotextile manufactured for separation applications and made 
of polypropylene, polyolefin, or polyester fibers or combination of them. 

F. Mycorrhizal Fungi: Dry, granular inoculant containing at least 5300 spores per lb of vesicular-
arbuscular mycorrhizal fungi and 95 million spores per lb of ectomycorrhizal fungi, 33 percent 
hydrogel, and a maximum of 5.5 percent inert material. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive plants, with Installer present, for compliance with requirements and 
conditions affecting installation and performance of the Work. 

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, 
concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, 
paint thinner, turpentine, tar, roofing compound, or acid has been deposited in soil within 
a planting area. 

2. Verify that plants and vehicles loaded with plants can travel to planting locations with 
adequate overhead clearance. 
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3. Suspend planting operations during periods of excessive soil moisture until the moisture 
content reaches acceptable levels to attain the required results. 

4. Uniformly moisten excessively dry soil that is not workable or which is dusty. 

B. If contamination by foreign or deleterious material or liquid is present in soil within a planting 
area, remove the soil and contamination as directed by Architect and replace with new planting 
soil. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing 
plants from damage caused by planting operations. 

B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of 
soil-bearing water runoff or airborne dust to adjacent properties and walkways. 

C. Lay out individual tree and shrub locations and areas for multiple plantings. Stake locations, 
outline areas, adjust locations when requested, and obtain Architect's acceptance of layout 
before excavating or planting. Make minor adjustments as required. 

D. Lay out plants at locations directed by Architect. Stake locations of individual trees and shrubs 
and outline areas for multiple plantings. 

3.3 PLANTING AREA ESTABLISHMENT 

A. General: Prepare planting area for soil placement and mix planting soil according to 
Section 329113 "Soil Preparation." 

B. Placing Planting Soil:  Place and mix planting soil in-place over exposed subgrade. 

C. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded 
or otherwise disturbed after finish grading. 

D. Application of Mycorrhizal Fungi: At time directed by Architect, broadcast dry product 
uniformly over prepared soil at application rate according to manufacturer's written 
recommendations. 

3.4 EXCAVATION FOR TREES AND SHRUBS 

A. Planting Pits and Trenches: Excavate circular planting pits. 

1. Excavate planting pits with sides sloping inward at a 45-degree angle. Excavations with 
vertical sides are unacceptable. Trim perimeter of bottom leaving center area of bottom 
raised slightly to support root ball and assist in drainage away from center. Do not further 
disturb base. Ensure that root ball will sit on undisturbed base soil to prevent settling. 
Scarify sides of planting pit smeared or smoothed during excavation. 
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2. Excavate approximately three times as wide as ball diameter for balled and burlapped 
stock. 

3. Excavate at least 12 inches wider than root spread and deep enough to accommodate 
vertical roots for bare-root stock. 

4. Do not excavate deeper than depth of the root ball, measured from the root flare to the 
bottom of the root ball. 

5. If area under the plant was initially dug too deep, add soil to raise it to the correct level 
and thoroughly tamp the added soil to prevent settling. 

6. Maintain angles of repose of adjacent materials to ensure stability. Do not excavate 
subgrades of adjacent paving, structures, hardscapes, or other new or existing 
improvements. 

7. Maintain supervision of excavations during working hours. 
8. Keep excavations covered or otherwise protected when unattended by Installer's 

personnel. 
9. If drain tile is indicated on Drawings or required under planting areas, excavate to top of 

porous backfill over tile. 

B. Backfill Soil: Subsoil and topsoil removed from excavations may be used as backfill soil unless 
otherwise indicated. 

C. Obstructions: Notify Architect if unexpected rock or obstructions detrimental to trees or shrubs 
are encountered in excavations. 

1. Hardpan Layer: Drill 6-inch-diameter holes, 24 inches apart, into free-draining strata or 
to a depth of 10 feet, whichever is less, and backfill with free-draining material. 

D. Drainage: Notify Architect if subsoil conditions evidence unexpected water seepage or retention 
in tree or shrub planting pits. 

E. Fill excavations with water and allow to percolate away before positioning trees and shrubs. 

3.5 TREE, SHRUB, AND VINE PLANTING 

A. Inspection: At time of planting, verify that root flare is visible at top of root ball according to 
ANSI Z60.1. If root flare is not visible, remove soil in a level manner from the root ball to 
where the top-most root emerges from the trunk. After soil removal to expose the root flare, 
verify that root ball still meets size requirements. 

B. Roots: Remove stem girdling roots and kinked roots. Remove injured roots by cutting cleanly; 
do not break. 

C. Balled and Burlapped Stock: Set each plant plumb and in center of planting pit or trench with 
root flare 1 inch above adjacent finish grades. 

1. Backfill: Planting soil. For trees, use excavated soil for backfill. 
2. After placing some backfill around root ball to stabilize plant, carefully cut and remove 

burlap, rope, and wire baskets from tops of root balls and 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. 
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3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air 
pockets. When planting pit is approximately one-half filled, water thoroughly before 
placing remainder of backfill. Repeat watering until no more water is absorbed. 

4. Place planting tablets equally distributed around each planting pit when pit is 
approximately one-half filled. Place tablets beside the root ball about 1 inch from root 
tips; do not place tablets in bottom of the hole. 

a. Quantity:  Two per plant. 

5. Continue backfilling process. Water again after placing and tamping final layer of soil. 

D. Balled and Potted and Container-Grown Stock: Set each plant plumb and in center of planting 
pit or trench with root flare 1 inch above adjacent finish grades. 

1. Backfill: Planting soil. 
2. Carefully remove root ball from container without damaging root ball or plant. 
3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air 

pockets. When planting pit is approximately one-half filled, water thoroughly before 
placing remainder of backfill. Repeat watering until no more water is absorbed. 

4. Place planting tablets equally distributed around each planting pit when pit is 
approximately one-half filled. Place tablets beside the root ball about 1 inch from root 
tips; do not place tablets in bottom of the hole. 

a. Quantity:  Two per plant. 

5. Continue backfilling process. Water again after placing and tamping final layer of soil. 

E. Fabric Bag-Grown Stock: Set each plant plumb and in center of planting pit or trench with root 
flare 1 inch above adjacent finish grades. 

1. Backfill: Planting soil. 
2. Carefully remove root ball from fabric bag without damaging root ball or plant. Do not 

use planting stock if root ball is cracked or broken before or during planting operation. 
3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air 

pockets. When planting pit is approximately one-half filled, water thoroughly before 
placing remainder of backfill. Repeat watering until no more water is absorbed. 

4. Place planting tablets equally distributed around each planting pit when pit is 
approximately one-half filled. Place tablets beside the root ball about 1 inch from root 
tips; do not place tablets in bottom of the hole. 

a. Quantity:  Two per plant. 

5. Continue backfilling process. Water again after placing and tamping final layer of soil. 

F. Bare-Root Stock: Set and support each plant in center of planting pit or trench with root flare 1 
inch above adjacent finish grade. 

1. Backfill: Planting soil. 
2. Spread roots without tangling or turning toward surface. Plumb before backfilling, and 

maintain plumb while working. 
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3. Carefully work backfill in layers around roots by hand. Bring roots into close contact 
with the soil. 

4. When planting pit is approximately one-half filled, water thoroughly before placing 
remainder of backfill. Repeat watering until no more water is absorbed. 

5. Place planting tablets equally distributed around each planting pit when pit is 
approximately one-half filled. Place tablets beside soil-covered roots about 1 inch from 
root tips; do not place tablets in bottom of the hole or touching the roots. 

a. Quantity:  Two per plant. 

6. Continue backfilling process. Water again after placing and tamping final layer of soil. 

G. Watering Pipe: During backfilling, install watering pipe 4 feet deep into the planting pit outside 
the root ball as indicated on Drawings and with top of pipe 1 inch above the mulched surface. 

H. Slopes: When planting on slopes, set the plant so the root flare on the uphill side is flush with 
the surrounding soil on the slope; the edge of the root ball on the downhill side will be above 
the surrounding soil. Apply enough soil to cover the downhill side of the root ball. 

3.6 TREE, SHRUB, AND VINE PRUNING 

A. Remove only dead, dying, or broken branches. Do not prune for shape. 

B. Prune, thin, and shape trees, shrubs, and vines as directed by Architect. 

C. Prune, thin, and shape trees, shrubs, and vines according to standard professional horticultural 
and arboricultural practices. Unless otherwise indicated by Architect, do not cut tree leaders; 
remove only injured, dying, or dead branches from trees and shrubs; and prune to retain natural 
character. 

D. Do not apply pruning paint to wounds. 

3.7 TREE STABILIZATION 

A. Trunk Stabilization by Upright Staking and Tying: Install trunk stabilization as follows unless 
otherwise indicated: 

1. Upright Staking and Tying: 

a. Stake trees of 2- through 5-inch caliper. Stake trees of less than 2-inch caliper only 
as required to prevent wind tip out. Use a minimum of two stakes of length 
required to penetrate at least 18 inches below bottom of backfilled excavation and 
to extend to the dimension indicated on Drawings above grade. Set vertical stakes 
and space to avoid penetrating root balls or root masses. 

b. Stake trees with two stakes for trees up to 12 feet high and 2-1/2 inches or less in 
caliper; three stakes for trees less than 14 feet high and up to 4 inches in caliper. 
Space stakes equally around trees. 
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2. Support trees with bands of flexible ties at contact points with tree trunk. Allow enough 
slack to avoid rigid restraint of tree. 

3. Support trees with two strands of tie wire, connected to the brass grommets of tree-tie 
webbing at contact points with tree trunk. Allow enough slack to avoid rigid restraint of 
tree. 

B. Trunk Stabilization by Staking and Guying: Install trunk stabilization as follows unless 
otherwise indicated on Drawings. Stake and guy trees more than 14 feet in height and more than 
3 inches in caliper unless otherwise indicated. 

1. Site-Fabricated, Staking-and-Guying Method: Install no fewer than three guys spaced 
equally around tree. 

a. Securely attach guys to stakes 30 inches long, driven to grade. Adjust spacing to 
avoid penetrating root balls or root masses. Provide turnbuckle for each guy wire 
and tighten securely. 

b. For trees more than 6 inches in caliper, anchor guys to wood deadmen buried at 
least 36 inches below grade. Provide turnbuckle for each guy wire and tighten 
securely. 

c. Support trees with bands of flexible ties at contact points with tree trunk and 
reaching to turnbuckle. Allow enough slack to avoid rigid restraint of tree. 

d. Support trees with guy cable multiple strands of tie wire, connected to the brass 
grommets of tree-tie webbing at contact points with tree trunk and reaching to 
turnbuckle. Allow enough slack to avoid rigid restraint of tree. 

e. Attach flags to each guy wire, 30 inches above finish grade. 
f. Paint turnbuckles with luminescent white paint. 

2. Proprietary Staking and Guying Device: Install staking and guying system sized and 
positioned as recommended by manufacturer unless otherwise indicated and according to 
manufacturer's written instructions. 

C. Root-Ball Stabilization: Install at- or below-grade stabilization system to secure each new 
planting by the root ball unless otherwise indicated. 

1. Wood Hold-Down Method: Place vertical stakes against side of root ball and drive them 
into subsoil; place horizontal wood hold-down stake across top of root ball and screw at 
each end to one of the vertical stakes. 

a. Install stakes of length required to penetrate at least to the dimension indicated on 
Drawings below bottom of backfilled excavation. Saw stakes off at horizontal 
stake. 

b. Install screws through horizontal hold-down and penetrating at least 1 inch into 
stakes. Predrill holes if necessary to prevent splitting wood. 

c. Install second set of stakes on other side of root trunk for larger trees. 

2. Proprietary Root-Ball Stabilization Device: Install root-ball stabilization system sized and 
positioned as recommended by manufacturer unless otherwise indicated and according to 
manufacturer's written instructions. 



WAYNE COUNTY PARKS  PEA GROUP 
VENOY DORSEY KAYAK LAUNCHES   6/23 

 
 PLANTS 

329300 - 16 

3.8 GROUND COVER AND PLANT PLANTING 

A. Set out and space ground cover and plants other than trees, shrubs, and vines as indicated on 
Drawings in even rows with triangular spacing. 

B. Use planting soil for backfill. 

C. Dig holes large enough to allow spreading of roots. 

D. For rooted cutting plants supplied in flats, plant each in a manner that minimally disturbs the 
root system but to a depth not less than two nodes. 

E. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around 
plants to hold water. 

F. Water thoroughly after planting, taking care not to cover plant crowns with wet soil. 

G. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery 
from transplanting shock. 

3.9 PLANTING AREA MULCHING 

A. Install weed-control barriers before mulching according to manufacturer's written instructions. 
Completely cover area to be mulched, overlapping edges a minimum of 6 inches and secure 
seams with galvanized pins. 

B. Mulch backfilled surfaces of planting areas and other areas indicated. 

1. Trees and Treelike Shrubs in Turf Areas: Apply organic mulch ring of 3-inch average 
thickness, with 36-inch radius around trunks or stems. Do not place mulch within 3 
inches of trunks or stems. 

2. Organic Mulch in Planting Areas: Apply 3-inch average thickness of organic mulch 
extending 12 inches beyond edge of individual planting pit or trench and over whole 
surface of planting area, and finish level with adjacent finish grades. Do not place mulch 
within 3 inches of trunks or stems. 

3. Mineral Mulch in Planting Areas: Apply 3-inch average thickness of mineral mulch 
extending 12 inches beyond edge of individual planting pit or trench and over whole 
surface of planting area, and finish level with adjacent finish grades. Do not place mulch 
within 3 inches of trunks or stems. 

3.10 INSTALLATION OF SLOW-RELEASE WATERING DEVICE 

A. Provide one device for each tree. 

B. Place device on top of the mulch at base of tree stem and fill with water according to 
manufacturer's written instructions. 
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3.11 PLANT MAINTENANCE 

A. Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring 
planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or 
vertical position, and performing other operations as required to establish healthy, viable 
plantings. 

B. Fill in, as necessary, soil subsidence that may occur because of settling or other processes. 
Replace mulch materials damaged or lost in areas of subsidence. 

C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and 
pathogens or disease. Use integrated pest management practices when possible to minimize use 
of pesticides and reduce hazards. Treatments include physical controls such as hosing off 
foliage, mechanical controls such as traps, and biological control agents. 

3.12 PESTICIDE APPLICATION 

A. Apply pesticides and other chemical products and biological control agents according to 
authorities having jurisdiction and manufacturer's written recommendations. Coordinate 
applications with Owner's operations and others in proximity to the Work. Notify Owner before 
each application is performed. 

B. Pre-Emergent Herbicides (Selective and Nonselective): Apply to tree, shrub, and ground-cover 
areas according to manufacturer's written recommendations. Do not apply to seeded areas. 

C. Post-Emergent Herbicides (Selective and Nonselective): Apply only as necessary to treat 
already-germinated weeds and according to manufacturer's written recommendations. 

3.13 REPAIR AND REPLACEMENT 

A. General: Repair or replace existing or new trees and other plants that are damaged by 
construction operations, in a manner approved by Architect. 

1. Submit details of proposed pruning and repairs. 
2. Perform repairs of damaged trunks, branches, and roots within 24 hours, if approved. 
3. Replace trees and other plants that cannot be repaired and restored to full-growth status, 

as determined by Architect. 

B. Remove and replace trees that are more than 25 percent dead or in an unhealthy 
condition before the end of the corrections period or are damaged during construction 
operations that Architect determines are incapable of restoring to normal growth pattern. 

1. Provide new trees of same size as those being replaced for each tree of 6 inches or 
smaller in caliper size. 

2. Provide one new tree(s) of 6-inch caliper size for each tree being replaced that measures 
more than 6 inches in caliper size. 

3. Species of Replacement Trees:  Same species being replaced. 
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3.14 CLEANING AND PROTECTION 

A. During planting, keep adjacent paving and construction clean and work area in an orderly 
condition. Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, 
or other paved areas. 

B. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and 
debris and legally dispose of them off Owner's property. 

C. Protect plants from damage due to landscape operations and operations of other contractors and 
trades. Maintain protection during installation and maintenance periods. Treat, repair, or replace 
damaged plantings. 

D. After installation and before Substantial Completion, remove nursery tags, nursery stakes, tie 
tape, labels, wire, burlap, and other debris from plant material, planting areas, and Project site. 

E. At time of Substantial Completion, verify that tree-watering devices are in good working order 
and leave them in place. Replace improperly functioning devices. 

3.15 MAINTENANCE SERVICE 

A. Maintenance Service for Trees and Shrubs: Provide maintenance by skilled employees of 
landscape Installer. Maintain as required in "Plant Maintenance" Article. Begin maintenance 
immediately after plants are installed and continue until plantings are acceptably healthy and 
well established, but for not less than maintenance period below: 

1. Maintenance Period:  12 months from date of Substantial Completion. 

B. Maintenance Service for Ground Cover and Other Plants: Provide maintenance by skilled 
employees of landscape Installer. Maintain as required in "Plant Maintenance" Article. Begin 
maintenance immediately after plants are installed and continue until plantings are acceptably 
healthy and well established, but for not less than maintenance period below: 

1. Maintenance Period: 12 months from date of Substantial Completion. 

END OF SECTION 329300 


