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MAINTENANCE OF TRAFFIC        X-102 -1 
Non-FAA Item 

 

 

Item X-102 Maintenance Of Traffic 

DESCRIPTION 

102-1.1 GENERAL.   This work consists of maintaining aircraft and vehicular traffic and safeguarding 

the public from damage to persons and property within the limits of and for the duration of the Contract. 

The following additional items are specifically included without limiting the generality implied by these 

Specifications and the Contract Drawings: 

A. The Contractor shall furnish, place and maintain temporary barricades as directed by the 

RPR/ENGINEER/OWNER.  The Contractor shall furnish suitable and sufficient directions 

and warning signs, orange flags, battery powered warning lights (at least 10 candelas for 

steady burning or at least 5 candelas for flashing lights) of the type approved by the 

RPR/ENGINEER/OWNER. 

B. Marking and lighting of equipment, materials, and other obstructions shall be as required by 

Advisory Circular 150/5370-2 (Latest Edition) Operational Safety on Airports During 

Construction.  The intensity of the lights and spacing for barricades, flags, and lights must be 

such to adequately define and delineate the hazardous area. 

C. Lights, barricades and other protective devices shall be relocated as required to conform with 

Airport Operations.  The Contractor shall furnish (as needed), place, relocate and maintain 

barricades, lights, danger signals, etc. 

D. All booms on cranes and backhoes shall be identified by attaching two flag markers and 

flashing amber lights at the highest point on the boom.  The flags should be affixed in such a 

manner so as to afford visibility from all directions.  The flags should have a checkered 

pattern of aviation surface orange and aviation surface white squares, each 12 inches (+/- 

10%) on a side combined to form a rectangle not less than 36 inches on a side.  Stiffeners 

should be used to keep the flags from drooping in calm wind.  Any equipment, booms which 

penetrate any other airport surface as defined in Federal Aviation Regulations, Part 77, shall 

be noticed to the FAA and shall be lighted and marked in accordance with Federal Aviation 

Administration applicable guidelines if they are to operate during periods of minimum 

visibility or darkness.  All booms shall be lowered when not in use. 

E. All material, installation, maintenance and removal of temporary pavement transitions/ramps 

shall be as required to permit the safe movement of construction vehicles and equipment to 

and from paved areas.  Any damage to existing or proposed pavements as a result of the 

Contractor’s operations shall be repaired by the Contractor (at no cost to the Owner) to the 

satisfaction of the Engineer. 

F. All material, installation, maintenance and removal of temporary signage from the access and 

haul roads into the Airport as detailed on the plans. 

G. All locations, materials and installation requirements for maintenance of the access road or 

temporary access road shall be approved by the CM. Contractor shall assure that the access 

road and temporary access roads are passable through all weather conditions. 
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MAINTENANCE OF TRAFFIC        X-102 -2 
Non-FAA Item 

H. Cleaning and maintenance of all paved areas throughout the project duration. 

I. Restoration of all surfaces disturbed as a result of the Contractor’s operations. 

J. All material, installation, maintenance and removal of temporary lights and lighting circuits. 

K. Steel plates of adequate size and thickness shall be furnished as necessary to cover temporary 

excavations, unfinished structures or surfaces requiring protection or for safety purposes.  

Plates shall be securely fastened down and shall be adequate to safely support any anticipated 

loadings to be imposed. 

 

BASIS OF PAYMENT 

 

102-3.1  In the event the contract completion date is extended, no additional payment will be made for 

maintenance of traffic. 

  No direct payment shall be made for this item.  The cost of this item shall be incidental to C-

105 MOBILIZATION. 

 

 

END OF ITEM X-102 
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MOBILIZATION  Item C-105-1 
Reference to AC 150-5370-10H  (12/28/18) 

Item C-105 Mobilization 

 

105-1 Description. This item of work shall consist of, but is not limited to, work and operations 

necessary for the movement of personnel, equipment, material and supplies to and from the project site 

for work on the project except as provided in the contract as separate pay items. Include the costs of 

bonds and any required insurance, permit fees and any other preconstruction expense necessary for the 

start of the work, excluding the cost of construction materials. 

105-2 Mobilization limit.   Any mobilization cost in excess of 10 percent of the total project cost must be 

documented and will be paid on an as incurred basis after demobilization with final payment. 

105-3 Posted notices. Prior to commencement of construction activities, the Contractor must post the 

following documents  in a prominent and accessible place where they may be easily viewed by all 

employees of the prime Contractor and by all employees of subcontractors engaged by the prime 

Contractor: Equal Employment Opportunity (EEO) Poster “Equal Employment Opportunity is the Law” 

in accordance with the Office of Federal Contract Compliance Programs Executive Order 11246, as 

amended; Davis Bacon Wage Poster (WH 1321) - DOL “Notice to All Employees” Poster; and 

Applicable Davis-Bacon Wage Rate Determination.  These notices must remain posted until final 

acceptance of the work by the Owner. 

105-4 Engineer/RPR field office. An Engineer/RPR field office is not required.  

METHOD OF MEASUREMENT 

105-5 Basis of measurement and payment. Based upon the contract lump sum price for “Mobilization” 

partial payments will be allowed as follows:  

a. With first pay request, 25%.  

b. When 25% or more of the original contract is earned, an 

additional 25%.  

c. When 50% or more of the original contract is earned, an 

additional 40%.  

d. After Final Inspection, Staging area clean-up and delivery of all 

Project Closeout materials as required by Section 90, paragraph 90-11, 

Contractor Final Project Documentation, the final 10%.    

BASIS OF PAYMENT 

105-6 Payment will be made under: 

Item C-105-6.1  Mobilization – per lump sum 

REFERENCES 

The publications listed below form a part of this specification to the extent referenced. The publications 

are referred to within the text by the basic designation only. 
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MOBILIZATION  Item C-105-2 
Reference to AC 150-5370-10H  (12/28/18) 

Office of Federal Contract Compliance Programs (OFCCP) 

Executive Order 11246, as amended 

EEOC-P/E-1 – Equal Employment Opportunity is the Law Poster 

United States Department of Labor, Wage and Hour Division (WHD) 

WH 1321 – Employee Rights under the Davis-Bacon Act Poster 

END OF ITEM C-105 
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CLEARING AND GRUBBING  Item P-151-1 
Reference to AC 150/5370-10H  (12/21/18) 

Item P-151 Clearing and Grubbing 

DESCRIPTION 

151-1.1 This item shall consist of clearing or clearing and grubbing, including the disposal of materials, 

for all areas within the limits designated on the plans or as required by the RPR/ENGINEER/OWNER.  

a. Clearing shall consist of the cutting and removal of all canopy, sub-canopy, and shrub species, as 

well as the removal of fences and other loose or projecting material from the designated areas. The 

grubbing of stumps and roots is prohibited.  

b. Clearing and grubbing Not Used. 

c. Tree Removal.  Not Used. 

CONSTRUCTION METHODS 

151-2.1 General. The areas denoted on the plans to be cleared shall be staked on the ground by 

the Contractor as indicated on the plans.  

Work within wetlands shall conform to the Specifications and Conditions identified within the South 

Florida Water Management District (SFWMD) Environmental Resource Permit (ERP), that will be 

obtained prior to clearing activities. The area(s) designated to be cleared on the plans are estimated areas. 

The final limits of clearing shall conform to the limits established in the approved ERP. 

The removal of existing structures and utilities required to permit orderly progress of work shall be 

accomplished by local agencies, unless otherwise shown on the plans. Whenever a telephone pole, 

pipeline, conduit, sewer, roadway, or other utility is encountered and must be removed or relocated, the 

Contractor shall advise the RPR/ENGINEER/OWNER who will notify the proper local authority or 

owner to secure prompt action. 

The Contractor shall visit the Project Limits for clearing to inspect the vegetation, prior to commencing 

clearing operations. Any condition observed to be beyond the scope of work or limits defined by the 

approved ERP shall be immediately reported to RPR/ENGINEER/OWNER. 

The Contractor shall follow all Best Management Practices (BMP’s) for water quality and work within 

wetlands, while performing clearing activities. Contractor shall utilize site specific BMP’s to prevent 

illicit discharges prior to commencement of work. 

Rutting or soil disturbance is NOT permitted within the wetland portion of the project area. 

151-2.1.1 Disposal.  All materials removed by clearing or by clearing and grubbing shall be disposed 

of   outside the Airport’s limits at the Contractor’s responsibility, except 

when otherwise directed by the RPR/ENGINEER/OWNER. As far as practicable, waste concrete and 

masonry shall be placed on slopes of embankments or channels. When embankments are constructed of 

such material, this material shall be placed in accordance with requirements for formation of 

embankments. Any broken concrete or masonry that cannot be used in construction and all other materials 

not considered suitable for use elsewhere, shall be disposed of by the Contractor. In no case, shall any 
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CLEARING AND GRUBBING  Item P-151-2 
Reference to AC 150/5370-10H  (12/21/18) 

discarded materials be left in windrows or piles adjacent to or within the airport limits. The manner and 

location of disposal of materials shall be subject to the approval of the RPR/ENGINEER/OWNER and 

shall not create an unsightly or objectionable view. When the Contractor is required to locate a disposal 

area outside the airport property limits, the Contractor shall obtain and file with the 

RPR/ENGINEER/OWNER permission in writing from the property owner for the use of private property 

for this purpose. 

151-2.1.2 Blasting.   Blasting shall not be allowed.  

151-2.2 Clearing. The Contractor shall clear the staked or indicated area of all materials as indicated on 

the plans and within the limits of the approved ERP. Trees unavoidably falling outside the specified 

clearing limits must be cut up, removed, and disposed of in a satisfactory manner. To minimize damage to 

trees that are to be left standing, trees shall be felled toward the center of the area being cleared. The 

Contractor shall preserve and protect from injury all trees not to be removed. Tree clearing will include 

clearing the vegetation within the area indicated by trimming at ground level up to 3 inches above ground 

level and removed from the site. If mulching is allowed by the ERP, mulching and chipping byproduct 

must be evenly distributed throughout the area no greater than 3 inches in depth and no individual piece 

shall exceed 6 inches in depth. The grubbing of stumps and roots is prohibited.  

The Contractor shall not use any tools, equipment or practices that impact the soils within the designated 

clearing areas or areas designated beyond the Project Area. Mechanized equipment, if allowed by the 

ERP permit conditions, shall be low-impact and/or require the use of wetland mats to avoid impacts to the 

wetlands. 

An herbicide treatment shall be applied to all cut vegetation immediately after cutting or grinding of 

vegetation to prevent regrowth. Herbicide treatment shall utilize FDEP approved aquatic herbicides 

within wetland areas, applied by approved aquatic herbicide applicators.  

All work related to clearing vegetation within the wetland area shall be in accordance with SFWMD ERP 

permit conditions and stipulations. 

Contractor shall ensure Services are performed safely and in accordance with all applicable federal, state, 

and local laws and regulations. The Contractor shall be responsible for obtaining a National Pollutant 

Discharge Elimination System (NPDES) permit and will be responsible for submitting Notice of Intent 

(NOI) and a Stormwater Pollution Prevent Plan (SWPPP) to SFWMD prior to commencement of work. 

All equipment utilized for the clearing activities shall be thoroughly cleaned, prior to utilization on-site, in 

order to reduce the transport of nuisance and exotic seed sources. 

Damage, beyond the indicated vegetation clearing activities or damage to wetland areas beyond the limits 

allowed by the approved ERP permit, shall be repaired at the Contractor’s expense.  

Fences shall be removed and disposed of as directed by the RPR/ENGINEER/OWNER. Fence wire shall 

be neatly rolled and the wire and posts stored on the airport if they are to be used again, or stored at a 

location designated by the RPR/ENGINEER/OWNER if the fence is to remain the property of a local 

owner or authority. 

151-2.3 Clearing and grubbing. Not Used. 

METHOD OF MEASUREMENT 

151-3.1 The quantities of clearing as shown by the limits on the plans shall be per lump sum   of land 

specifically cleared. 
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CLEARING AND GRUBBING  Item P-151-3 
Reference to AC 150/5370-10H  (12/21/18) 

151-3.2 Not Used. 

151-3.3 Not Used. 

BASIS OF PAYMENT 

151-4.1 Payment shall be made at the contract unit price per lump sum   for clearing. This price shall 

be full compensation for furnishing all materials and for all labor, equipment, tools, and incidentals 

necessary to complete the item. 

151-4.2 Not Used. 

151-4.3 Not Used. 

Payment will be made under: 

Item P-151-4.1a Clearing and removal – per lump sum  

Item P-151-4.1b Clearing (mulch-in-place) – per lump sum  

Item P-151-4.2 Clearing and grubbing - Not Used   

Item P-152-4.3 Tree Removal – Not Used 

END OF ITEM P-151 
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EXCAVATION, SUBGRADE, AND EMBANKMENT  Item P-152-1 
Reference to AC 150/5370-10H  (12/21/18) 

Item P-152 Excavation, Subgrade, and Embankment 

DESCRIPTION 

152-1.1 This item covers excavation, disposal, placement, and compaction of all materials within the 

limits of the work required to construct safety areas, runways, taxiways, aprons, and intermediate areas as 

well as other areas for drainage, building construction, parking, or other purposes in accordance with 

these specifications and in conformity to the dimensions and typical sections shown on the plans. 

152-1.2 Classification. All material excavated shall be classified as defined below: 

a. Unclassified excavation. Unclassified excavation shall consist of the excavation and disposal of all 

material, regardless of its nature which is not otherwise classified and paid for 

under one of the following items . 

152-1.3 Unsuitable excavation. Unsuitable material shall be disposed in designated waste areas as shown 

on the plans.  Materials containing vegetable or organic matter, such as muck, peat, organic silt, or sod 

shall be considered unsuitable for use in embankment construction. Material suitable for topsoil may be 

used on the embankment slope when approved by the RPR/OWNER/ENGINEER.   

CONSTRUCTION METHODS 

152-2.1 General. Before beginning excavation, grading, and embankment operations in any area, the area 

shall be cleared or cleared and grubbed in accordance with Item P-151. 

The suitability of material to be placed in embankments shall be subject to approval by the 

RPR/OWNER/ENGINEER. All unsuitable material shall be disposed of in waste areas as shown on the 

plans. All waste areas shall be graded to allow positive drainage of the area and adjacent areas. The 

surface elevation of waste areas shall be specified on the plans or approved by the 

RPR/OWNER/ENGINEER. 

When the Contractor’s excavating operations encounter artifacts of historical or archaeological 

significance, the operations shall be temporarily discontinued and the RPR/OWNER/ENGINEER notified 

per Section 70, paragraph 70-20. At the direction of the RPR/OWNER/ENGINEER, the Contractor shall 

excavate the site in such a manner as to preserve the artifacts encountered and allow for their removal. 

Such excavation will be paid for as extra work. 

Areas outside the limits of the pavement areas where the top layer of soil has become compacted by 

hauling or other Contractor activities shall be scarified and disked to a depth of 4 inches , to loosen and 

pulverize the soil. Stones or rock fragments larger than 4 inches in their greatest dimension will not be 

permitted in the top 6 inches of the subgrade. 

If it is necessary to interrupt existing surface drainage, sewers or under-drainage, conduits, utilities, or 

similar underground structures, the Contractor shall be responsible for and shall take all necessary 

precautions to preserve them or provide temporary services. When such facilities are encountered, the 

Contractor shall notify the RPR/OWNER/ENGINEER, who shall arrange for their removal if necessary. 

The Contractor, at their own expense, shall satisfactorily repair or pay the cost of all damage to such 



 

ISSUED FOR BID NAPLES AIRPORT 
JULY 2025 PERIMETER FENCE REPLACEMENT 2025 
 

 
EXCAVATION, SUBGRADE, AND EMBANKMENT  Item P-152-2 
Reference to AC 150/5370-10H  (12/21/18) 

facilities or structures that may result from any of the Contractor’s operations during the period of the 

contract. 

a. Blasting.  Blasting shall not be allowed 

152-2.2 Excavation. No excavation shall be started until the work has been staked out by the Contractor 

and the RPR/OWNER/ENGINEER has obtained from the Contractor, the survey notes of the elevations 

and measurements of the ground surface.  The Contractor and RPR/OWNER/ENGINEER shall agree that 

the original ground lines shown on the original topographic mapping are accurate, or agree to any 

adjustments made to the original ground lines. 

Digital terrain model (DTM) files of the existing surfaces, finished 

surfaces and other various surfaces were used to develop the design 

plans.  

Volumetric quantities were calculated by comparing DTM files of the 

applicable design surfaces and generating Triangle Volume Reports. 

Electronic copies of DTM files and a paper copy of the original 

topographic map will be issued to the successful bidder. 

Existing grades on the design cross sections or DTM’s, where they do 

not match the locations of actual spot elevations shown on the 

topographic map, were developed by computer interpolation from those 

spot elevations. Prior to disturbing original grade, Contractor shall 

verify the accuracy of the existing ground surface by verifying spot 

elevations at the same locations where original field survey data was 

obtained as indicated on the topographic map. Contractor shall 

recognize that, due to the interpolation process, the actual ground 

surface at any particular location may differ somewhat from the 

interpolated surface shown on the design cross sections or obtained 

from the DTM’s. Contractor's verification of original ground surface, 

however, shall be limited to verification of spot elevations as 

indicated herein, and no adjustments will be made to the original 

ground surface unless the Contractor demonstrates that spot elevations 

shown are incorrect. For this purpose, spot elevations which are 

within  0.1 foot of the stated elevations for ground surfaces, or within 

0.04 foot for hard surfaces (pavements, buildings, foundations, 

structures, etc.) shall be considered “no change”. Only deviations in 

excess of these will be considered for adjustment of the original 

ground surface. If Contractor's verification identifies discrepancies 

in the topographic map, Contractor shall notify the RPR/OWNER/ENGINEER 

in writing at least two weeks   before disturbance of existing grade to 

allow sufficient time to verify the submitted information and make 

adjustments to the design cross sections or DTM’s. Disturbance of 

existing grade in any area shall constitute acceptance by the 

Contractor of the accuracy of the original elevations shown on the 

topographic map for that area. 

All areas to be excavated shall be stripped of vegetation and topsoil.  Topsoil shall be stockpiled for 

future use in areas designated on the plans or by the RPR/OWNER/ENGINEER. All suitable excavated 

material shall be used in the formation of embankment, subgrade, or other purposes as shown on the 

plans. All unsuitable material shall be disposed of as shown on the plans.  
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EXCAVATION, SUBGRADE, AND EMBANKMENT  Item P-152-3 
Reference to AC 150/5370-10H  (12/21/18) 

The grade shall be maintained so that the surface is well drained at all times. 

When the volume of the excavation exceeds that required to construct the embankments to the grades as 

indicated on the plans, the excess shall be used to grade the areas of ultimate development or disposed as 

directed by the RPR/OWNER/ENGINEER. When the volume of excavation is not sufficient for 

constructing the embankments to the grades indicated, the deficiency shall be obtained from borrow areas. 

a. Selective grading. When selective grading is indicated on the plans, the more suitable material 

designated by the RPR/OWNER/ENGINEER shall be used in constructing the embankment or in capping 

the pavement subgrade. If, at the time of excavation, it is not possible to place this material in its final 

location, it shall be stockpiled in approved areas until it can be placed. The more suitable material shall 

then be placed and compacted as specified. Selective grading shall be considered incidental to the work 

involved. The cost of stockpiling and placing the material shall be included in the various pay items of 

work involved. 

b. Undercutting. Rock, shale, hardpan, loose rock, boulders, or other material unsatisfactory for 

safety areas, subgrades, roads, shoulders, or any areas intended for turf shall be excavated to a minimum 

depth of 12 inches below the subgrade or to the depth specified by the RPR/OWNER/ENGINEER. Muck, 

peat, matted roots, or other yielding material, unsatisfactory for subgrade foundation, shall be removed to 

the depth specified. Unsuitable materials shall be disposed off the airport. The cost is 

incidental to this item. This excavated material shall be paid for at the contract unit price per 

cubic yard for unclassified excavation. The excavated area shall be backfilled with suitable material 

obtained from the grading operations or borrow areas and compacted to specified densities. The necessary 

backfill will constitute a part of the embankment. Where rock cuts are made, backfill with select material. 

Any pockets created in the rock surface shall be drained in accordance with the details shown on the 

plans.  Undercutting will be paid as unclassified excavation. 

c. Over-break. Over-break, including slides, is that portion of any material displaced or loosened 

beyond the finished work as planned or authorized by the RPR/OWNER/ENGINEER. All over-break 

shall be graded or removed by the Contractor and disposed of as directed by the 

RPR/OWNER/ENGINEER. The RPR/OWNER/ENGINEER shall determine if the displacement of such 

material was unavoidable and their own decision shall be final. Payment will not be made for the removal 

and disposal of over-break that the RPR/OWNER/ENGINEER determines as avoidable. Unavoidable 

over-break will be classified as “Unclassified Excavation.” 

d. Removal of utilities. The removal of existing structures and utilities required to permit the orderly 

progress of work will be accomplished by the Contractor as indicated on the plans. 

All existing foundations shall be excavated at least 2 feet  below the top of subgrade or as indicated on the 

plans, and the material disposed of as directed by the RPR/OWNER/ENGINEER. All foundations thus 

excavated shall be backfilled with suitable material and compacted as specified for embankment or as 

shown on the plans. 

152-2.3 Borrow excavation.  There are no borrow sources within the boundaries of the airport property.  

The Contractor shall locate and obtain borrow sources, subject to the approval of the 

RPR/OWNER/ENGINEER. The Contractor shall notify the RPR/OWNER/ENGINEER at least   15  days 

prior to beginning the excavation so necessary measurements and tests can be made by the 

RPR/OWNER/ENGINEER. All borrow pits shall be opened to expose the various strata of acceptable 

material to allow obtaining a uniform product. Borrow areas shall be drained and left in a neat, 

presentable condition with all slopes dressed uniformly. Borrow areas shall not create a hazardous 

wildlife attractant. 
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EXCAVATION, SUBGRADE, AND EMBANKMENT  Item P-152-4 
Reference to AC 150/5370-10H  (12/21/18) 

152-2.4 Drainage excavation. Drainage excavation shall consist of excavating drainage ditches including 

intercepting, inlet, or outlet ditches; or other types as shown on the plans. The work shall be performed in 

sequence with the other construction. Ditches shall be constructed prior to starting adjacent excavation 

operations. All satisfactory material shall be placed in embankment fills; unsuitable material shall be 

placed in designated waste areas or as directed by the RPR/OWNER/ENGINEER. All necessary work 

shall be performed true to final line, elevation, and cross-section. The Contractor shall maintain ditches 

constructed on the project to the required cross-section and shall keep them free of debris or obstructions 

until the project is accepted.  

152-2.5 Preparation of cut areas or areas where existing pavement has been removed.  In those areas 

on which a subbase or base course is to be placed, the top 12 inches of subgrade shall be compacted 

to not less than 100 % of maximum density for non-cohesive soils, and 95% of maximum density for 

cohesive soils as determined by ASTM D698. As used in this specification, "non-cohesive" shall mean 

those soils having a plasticity index (PI) of less than 3 as determined by ASTM D4318. 

152-2.6 Preparation of embankment area. All sod and vegetative matter shall be removed from the 

surface upon which the embankment is to be placed. The cleared surface shall be broken up by plowing or 

scarifying to a minimum depth of 6 inches and shall then be compacted per paragraph 152-2.10.  

Sloped surfaces steeper than one (1) vertical to four (4) horizontal shall be plowed, stepped, benched, or 

broken up so that the fill material will bond with the existing material. When the subgrade is part fill and 

part excavation or natural ground, the excavated or natural ground portion shall be scarified to a depth of 

12 inches and compacted as specified for the adjacent fill. 

No direct payment shall be made for the work performed under this section. The necessary clearing and 

grubbing and the quantity of excavation removed will be paid for under the respective items of work. 

152-2.7 Control Strip.  The first half-day of construction of subgrade and/or embankment shall be 

considered as a control strip for the Contractor to demonstrate, in the presence of the 

RPR/OWNER/ENGINEER, that the materials, equipment, and construction processes meet the 

requirements of this specification.  The sequence and manner of rolling necessary to obtain specified 

density requirements shall be determined.  The maximum compacted thickness may be increased to a 

maximum of 12 inches upon the Contractor’s demonstration that approved equipment and operations will 

uniformly compact the lift to the specified density.  The RPR/OWNER/ENGINEER must witness this 

demonstration and approve the lift thickness prior to full production.  

Control strips that do not meet specification requirements shall be reworked, re-compacted, or removed 

and replaced at the Contractor’s expense.  Full operations shall not begin until the control strip has been 

accepted by the RPR/OWNER/ENGINEER. The Contractor shall use the same equipment, materials, and 

construction methods for the remainder of construction, unless adjustments made by the Contractor are 

approved in advance by the RPR/OWNER/ENGINEER. 

152-2.8 Formation of embankments. The material shall be constructed in lifts as established in the 

control strip, but not less than 6 inches nor more than 12 inches of compacted thickness. 

When more than one lift is required to establish the layer thickness shown on the plans, the construction 

procedure described here shall apply to each lift.  No lift shall be covered by subsequent lifts until tests 

verify that compaction requirements have been met.  The Contractor shall rework, re-compact and retest 

any material placed which does not meet the specifications. 

The lifts shall be placed, to produce a soil structure as shown on the typical cross-section or as directed by 

the RPR/OWNER/ENGINEER. Materials such as brush, hedge, roots, stumps, grass and other organic 

matter, shall not be incorporated or buried in the embankment. 
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EXCAVATION, SUBGRADE, AND EMBANKMENT  Item P-152-5 
Reference to AC 150/5370-10H  (12/21/18) 

Earthwork operations shall be suspended at any time when satisfactory results cannot be obtained due to 

rain, freezing, or other unsatisfactory weather conditions in the field. Frozen material shall not be placed 

in the embankment nor shall embankment be placed upon frozen material. Material shall not be placed on 

surfaces that are muddy, frozen, or contain frost. The Contractor shall drag, blade, or slope the 

embankment to provide surface drainage at all times. 

The material in each lift shall be within ±2% of optimum moisture content before rolling to obtain the 

prescribed compaction. The material shall be moistened or aerated as necessary to achieve a uniform 

moisture content throughout the lift. Natural drying may be accelerated by blending in dry material or 

manipulation alone to increase the rate of evaporation. 

The Contractor shall make the necessary corrections and adjustments in methods, materials or moisture 

content to achieve the specified embankment density. 

The RPR/OWNER/ENGINEER will take samples of excavated materials which will be used in 

embankment for testing to obtain a Moisture-Density Relations of Soils Report (Proctor) in accordance 

with ASTM D698. A new Proctor shall be obtained for each soil type based on visual classification. 

Density tests will be taken by the RPR/OWNER/ENGINEER for every 3,000 square yards of 

compacted embankment for each lift which is required to be compacted, or other appropriate frequencies 

as determined by the RPR/OWNER/ENGINEER.  

If the material has greater than 30% retained on the 3/4-inch sieve, follow AASHTO T-180 Annex 

Correction of maximum dry density and optimum moisture for oversized particles. 

Rolling operations shall be continued until the embankment is compacted to not less than 100% of 

maximum density for non-cohesive soils, and 95% of maximum density for cohesive soils as determined 

by ASTM D698. Under all areas to be paved, the embankments shall be compacted to a depth indicated 

on the table below and to a density of not less than that indicated on the table below percent of the 

maximum density as determined by ASTM D698. As used in this specification, "non-cohesive" shall 

mean those soils having a plasticity index (PI) of less than 3 as determined by ASTM D4318. 

 

SUBGRADE COMPACTION REQUIREMENT 

NON-COHESIVE SOILS COHESIVE SOILS 

Depth of Compaction* 

(Inches) 

Compaction Requirement 

(Percent) 

Depth of Compaction* 

(Inches) 

Compaction Requirement 

(Percent) 

0-17 100% 6 95% 

17-30 95% 6-12 90% 

30-42 90% 12-19 85% 

42-55 85% 19-25 80% 

* Measured from top of subgrade. 
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On all areas outside of the pavement areas, no compaction will be required on the top 4 inches  which 

shall be prepared for a seedbed in accordance with Item T-901. 

The in-place field density shall be determined in accordance with  ASTM 6938 using Procedure 

A, the direct transmission method, and ASTM D6938 shall be used to 

determine the moisture content of the material. The machine shall be 

calibrated in accordance with ASTM D6938. The  RPR/OWNER/ENGINEER shall 

perform all density tests.  If the specified density is not attained, the area represented by the 

test or as designated by the RPR/OWNER/ENGINEER shall be reworked and/or re-compacted and 

additional random tests made. This procedure shall be followed until the specified density is reached. 

Compaction areas shall be kept separate, and no lift shall be covered by another lift until the proper 

density is obtained. 

During construction of the embankment, the Contractor shall route all construction equipment evenly over 

the entire width of the embankment as each lift is placed. Lift placement shall begin in the deepest portion 

of the embankment fill. As placement progresses, the lifts shall be constructed approximately parallel to 

the finished pavement grade line. 

When rock, concrete pavement, asphalt pavement, and other embankment material are excavated at 

approximately the same time as the subgrade, the material shall be incorporated into the outer portion of 

the embankment and the subgrade material shall be incorporated under the future paved areas. Stones, 

fragmentary rock, and recycled pavement larger than 4 inches in their greatest dimensions will not be 

allowed in the top 12 inches of the subgrade.  Rockfill shall be brought up in lifts as specified or as 

directed by the RPR/OWNER/ENGINEER and the finer material shall be used to fill the voids forming a 

dense, compact mass. Rock, cement concrete pavement, asphalt pavement, and other embankment 

material shall not be disposed of except at places and in the manner designated on the plans or by the 

RPR/OWNER/ENGINEER. 

When the excavated material consists predominantly of rock fragments of such size that the material 

cannot be placed in lifts of the prescribed thickness without crushing, pulverizing or further breaking 

down the pieces, such material may be placed in the embankment as directed in lifts not exceeding 2 feet 

in thickness. Each lift shall be leveled and smoothed with suitable equipment by distribution of spalls and 

finer fragments of rock. The lift shall not be constructed above an elevation 4 feet below the finished 

subgrade. 

There will be no separate measurement of payment for compacted 

embankment. All costs incidental to placing in lifts, compacting, 

discing, watering, mixing, sloping, and other operations necessary for 

construction of embankments will be included in the contract price for 

excavation, borrow, or other items.    

152-2.9 Proof rolling.  The purpose of proof rolling the subgrade is to identify any weak areas in the 

subgrade and not for compaction of the subgrade.  Before start of embankment, and  after 

compaction is completed, the subgrade area shall be proof rolled with a 20 ton Tandem 

axle Dual Wheel Dump Truck loaded to the legal limit with tires 

inflated to 80 psi in the presence of the RPR/OWNER/ENGINEER.  Apply a minimum of 2 

coverages, or as specified by the RPR/OWNER/ENGINEER, under pavement areas. A coverage is 

defined as the application of one tire print over the designated area. Soft areas of subgrade that deflect 

more than 1 inch or show permanent deformation greater than 1 inch shall be removed and replaced with 
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suitable material or reworked to conform to the moisture content and compaction requirements in 

accordance with these specifications.  Removal and replacement of soft areas is incidental to this item. 

152-2.10 Compaction requirements. The subgrade under areas to be paved shall be compacted to a 

depth of 12 inches and to a density of not less than 100 percent of the maximum dry density as 

determined by ASTM    D698. The subgrade in areas outside the limits of the pavement areas shall be 

compacted to a depth of 12 inches and to a density of not less than 95 percent of the maximum 

density as determined by ASTM  D698.  

The material to be compacted shall be within ±2% of optimum moisture content before being rolled to 

obtain the prescribed compaction (except for expansive soils).  When the material has greater than 30 

percent retained on the ¾ inch sieve, follow the  methods in ASTM D698.  Tests for moisture content 

and compaction will be taken at a minimum of 3000 S.Y. of subgrade.  All quality assurance testing shall 

be done by the RPR/OWNER/ENGINEER. 

The in-place field density shall be determined in accordance with   ASTM D6938 using Procedure 

A, the direct transmission method, and ASTM D6938 shall be used to 

determine the moisture content of the material. The machine shall be 

calibrated in accordance with ASTM D6938 within 12 months prior to its 

use on this contract. The gage shall be field standardized daily.  

Density tests will be taken by the RPR/OWNER/ENGINEER for every 3000 square yards of completed 

subgrade. If a nuclear gage is used for density determination, two random readings shall be made for each 

3000 square yards. 

Maximum density refers to maximum dry density at optimum moisture content unless otherwise 

specified. 

If the specified density is not attained, the entire lot shall be reworked and/or re-compacted and additional 

random tests made. This procedure shall be followed until the specified density is reached. 

All cut-and-fill slopes shall be uniformly dressed to the slope, cross-section, and alignment shown on the 

plans or as directed by the RPR/OWNER/ENGINEER and the finished subgrade shall be maintained. 

152-2.11 Finishing and protection of subgrade. Finishing and protection of the subgrade is incidental to 

this item. Grading and compacting of the subgrade shall be performed so that it will drain readily. All low 

areas, holes or depressions in the subgrade shall be brought to grade. Scarifying, blading, rolling and other 

methods shall be performed to provide a thoroughly compacted subgrade shaped to the lines and grades 

shown on the plans.  All ruts or rough places that develop in the completed subgrade shall be graded, re-

compacted, and retested. The Contractor shall protect the subgrade from damage and limit hauling over 

the finished subgrade to only traffic essential for construction purposes. 

The Contractor shall maintain the completed course in satisfactory condition throughout placement of 

subsequent layers.   No subbase, base, or surface course shall be placed on the subgrade until the subgrade 

has been accepted by the RPR/OWNER/ENGINEER. 

152-2.12 Haul. All hauling will be considered a necessary and incidental part of the work. The Contractor 

shall include the cost in the contract unit price for the pay of items of work involved. No payment will be 

made separately or directly for hauling on any part of the work. 

The Contractor's equipment shall not cause damage to any excavated surface, compacted lift or to the 

subgrade as a result of hauling operations. Any damage caused as a result of the Contractor's hauling 

operations shall be repaired at the Contractor's expense. 
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The Contractor shall be responsible for providing, maintaining and removing any haul roads or routes 

within or outside of the work area, and shall return the affected areas to their former condition, unless 

otherwise authorized in writing by the Owner. No separate payment will be made for any work or 

materials associated with providing, maintaining and removing haul roads or routes. 

152-2.13 Surface Tolerances. In those areas on which a subbase or base course is to be placed, the 

surface shall be tested for smoothness and accuracy of grade and crown. Any portion lacking the required 

smoothness or failing in accuracy of grade or crown shall be scarified to a depth of at least 3 inches (75 

mm), reshaped and re-compacted to grade until the required smoothness and accuracy are obtained and 

approved by the RPR/OWNER/ENGINEER. The Contractor shall perform all final smoothness and grade 

checks in the presence of the RPR/OWNER/ENGINEER.  Any deviation in surface tolerances shall be 

corrected by the Contractor at the Contractor’s expense.  

a. Smoothness.  The finished surface shall not vary more than +/- ½ inch when tested with a 12-foot 

straightedge applied parallel with and at right angles to the centerline. The straightedge shall be 

moved continuously forward at half the length of the 12-foot straightedge for the full length of 

each line on a 50-foot grid. 

b. Grade.  The grade and crown shall be measured on a 50-foot grid and shall be within +/-0.05 feet 

of the specified grade. 

On safety areas, turfed areas and other designated areas within the grading limits where no subbase or 

base is to placed, grade shall not vary more than 0.10 feet from specified grade. Any deviation in excess 

of this amount shall be corrected by loosening, adding or removing materials, and reshaping. 

152-2.14 Topsoil. When topsoil is specified or required as shown on the plans or under Item T-905, it 

shall be salvaged from stripping or other grading operations. The topsoil shall meet the requirements of 

Item T-905. If, at the time of excavation or stripping, the topsoil cannot be placed in its final section of 

finished construction, the material shall be stockpiled at approved locations. Stockpiles shall be located as 

shown on the plans and the approved CSPP, and shall not be placed on areas that subsequently will 

require any excavation or embankment fill. If, in the judgment of the RPR/OWNER/ENGINEER, it is 

practical to place the salvaged topsoil at the time of excavation or stripping, the material shall be placed in 

its final position without stockpiling or further re-handling. 

Upon completion of grading operations, stockpiled topsoil shall be handled and placed as shown on the 

plans and as required in Item T-905. Topsoil shall be paid for as provided in Item T-905.  No direct 

payment will be made for topsoil under Item P-152.  

METHOD OF MEASUREMENT 

152-3.1 Measurement for payment specified by the cubic yard shall be computed by the comparison 

of digital terrain model (DTM) surfaces for computation of neat line 

design quantities. The end area is that bound by the original ground line established by field 

cross-sections and the final theoretical pay line established by cross-sections shown on the plans, subject 

to verification by the RPR/OWNER/ENGINEER.   

152-3.1  The quantity of unclassified  excavation to be paid for shall be 

the number of cubic yards measured in its original position. 

Measurement shall not include the quantity of materials excavated 

without authorization beyond normal slope lines, or the quantity of 

material used for purposes other than those directed.   
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152-3.2 The quantity of embankment in place shall not be measured for 

payment. 

152-3.3 Stockpiled material shall NOT be measured for payment in the 

stockpiled position. 

BASIS OF PAYMENT 

152-4.1 Unclassified excavation payment shall be made at the contract unit price per cubic 

yard. This price shall be full compensation for furnishing all materials, labor, equipment, tools, and 

incidentals necessary to complete the item. 

Payment will be made under: 

Item P-152-4.1  Unclassified Excavation - per cubic yard 

REFERENCES 

The publications listed below form a part of this specification to the extent referenced. The publications 

are referred to within the text by the basic designation only. 

American Association of State Highway and Transportation Officials (AASHTO) 

AASHTO T-180   Standard Method of Test for Moisture-Density Relations of Soils Using a 

4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop 

ASTM International (ASTM) 

ASTM D698 Standard Test Methods for Laboratory Compaction Characteristics of 

Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)) 

ASTM D1556 Standard Test Method for Density and Unit Weight of Soil in Place by 

the Sand-Cone Method 

ASTM D1557 Standard Test Methods for Laboratory Compaction Characteristics of 

Soil Using Modified Effort (56,000 ft-lbf/ft3 (2700 kN-m/m3)) 

ASTM D6938 Standard Test Methods for In-Place Density and Water Content of Soil 

and Soil-Aggregate by Nuclear Methods (Shallow Depth) 

Advisory Circulars (AC) 

AC 150/5370-2 Operational Safety on Airports During Construction Software 

Software 

FAARFIELD – FAA Rigid and Flexible Iterative Elastic Layered Design 

U.S. Department of Transportation 

FAA RD-76-66 Design and Construction of Airport Pavements on Expansive Soils 

END OF ITEM P-152 
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Item P-610 Concrete for Miscellaneous Structures 

DESCRIPTION 

610-1.1 This item shall consist of concrete and reinforcement, as shown on the plans, prepared and 

constructed in accordance with these specifications. This specification shall be used for all concrete other 

than airfield pavement which are cast-in-place.  

MATERIALS 

610-2.1 General. Only approved materials, conforming to the requirements of these specifications, shall 

be used in the work. Materials may be subject to inspection and tests at any time during their preparation 

or use. The source of all materials shall be approved by the RPR/ENGINEER/OWNER before delivery or 

use in the work. Representative preliminary samples of the materials shall be submitted by the Contractor, 

when required, for examination and test. Materials shall be stored and handled to ensure preservation of 

their quality and fitness for use and shall be located to facilitate prompt inspection. All equipment for 

handling and transporting materials and concrete must be clean before any material or concrete is placed 

in them. 

The use of pit-run aggregates shall not be permitted unless the pit-run aggregate has been screened and 

washed, and all fine and coarse aggregates stored separately and kept clean. The mixing of different 

aggregates from different sources in one storage stockpile or alternating batches of different aggregates 

shall not be permitted. 

a. Reactivity. Fine aggregate and coarse aggregates to be used in all concrete shall have been tested 

separately within six months of the project in accordance with ASTM C1260.  Test results shall be 

submitted to the RPR/ENGINEER/OWNER. The aggregate shall be considered innocuous if the 

expansion of test specimens, tested in accordance with ASTM C1260, does not exceed 0.08% at 14 days 

(16 days from casting).  If the expansion either or both test specimen is greater than 0.08% at 14 days, but 

less than 0.20%, a minimum of 25% of Type F fly ash, or between 40% and 55% of slag cement shall be 

used in the concrete mix.  

If the expansion is greater than 0.20%, the aggregates shall not be used, and test results for other 

aggregates must be submitted for evaluation; or aggregates that meet P-501 reactivity test requirements 

may be utilized.  

610-2.2 Coarse aggregate. The coarse aggregate for concrete shall meet the requirements of ASTM C33 

and the requirements of Table 4, Class Designation 5S; and the grading requirements shown below, as 

required for the project.   
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Coarse Aggregate Grading Requirements 

Maximum Aggregate Size ASTM C33, Table 3 Grading 

Requirements (Size No.) 

1 1/2 inch (37.5 mm) 467 or 

4 and 67 

1 inch (25 mm) 57 

¾ inch (19 mm) 67 

½ inch (12.5 mm) 7 

610-2.2.1 Coarse Aggregate susceptibility to durability (D) cracking.    Not used. 

610-2.3 Fine aggregate. The fine aggregate for concrete shall meet all fine aggregate requirements of 

ASTM C33.   

610-2.4 Cement. Cement shall conform to the requirements of ASTM C150 Type II. 

610-2.5 Cementitious materials. 

a. Fly ash. Fly ash shall meet the requirements of ASTM C618, with the exception of loss of ignition, 

where the maximum shall be less than 6%. Fly ash shall have a Calcium Oxide (CaO) content of less than 

15% and a total available alkali content less than 3% per ASTM C311.  Fly ash produced in furnace 

operations using liming materials or soda ash (sodium carbonate) as an additive shall not be acceptable. 

The Contractor shall furnish the previous three most recent, consecutive ASTM C618 reports for each 

source of fly ash proposed in the concrete mix, and shall furnish each additional report as they become 

available during the project. The reports can be used for acceptance or the material may be tested 

independently by the RPR/ENGINEER/OWNER. 

b. Slag cement (ground granulated blast furnace (GGBF)).  Slag cement shall conform to ASTM 

C989, Grade 100 or Grade 120. Slag cement shall be used only at a rate between 25% and 55% of the 

total cementitious material by mass. 

610-2.6 Water. Water used in mixing or curing shall be from potable water sources.  Other sources shall 

be tested in accordance with ASTM C1602 prior to use. 

610-2.7 Admixtures. The Contractor shall submit certificates indicating that the material to be furnished 

meets all of the requirements indicated below. In addition, the RPR/ENGINEER/OWNER may require 

the Contractor to submit complete test data from an approved laboratory showing that the material to be 

furnished meets all of the requirements of the cited specifications. Subsequent tests may be made of 

samples taken by the RPR/ENGINEER/OWNER from the supply of the material being furnished or 

proposed for use on the work to determine whether the admixture is uniform in quality with that 

approved. 

a. Air-entraining admixtures. Air-entraining admixtures shall meet the requirements of ASTM 

C260 and shall consistently entrain the air content in the specified ranges under field conditions. The air-

entrainment agent and any water reducer admixture shall be compatible. 
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b. Water-reducing admixtures.  Water-reducing admixture shall meet the requirements of ASTM 

C494, Type A, B, or D. ASTM C494, Type F and G high range water reducing admixtures and ASTM 

C1017 flowable admixtures shall not be used. 

c. Other chemical admixtures. The use of set retarding and set-accelerating admixtures shall be 

approved by the RPR/ENGINEER/OWNER.  Retarding shall meet the requirements of ASTM C494, 

Type A, B, or D and set-accelerating shall meet the requirements of ASTM C494, Type C.  Calcium 

chloride and admixtures containing calcium chloride shall not be used.  

610-2.8 Premolded joint material. Premolded joint material for expansion joints shall meet the 

requirements of ASTM D1751. 

610-2.9 Joint filler. The filler for joints shall meet the requirements of Item P-605, unless otherwise 

specified. 

610-2.10 Steel reinforcement. Reinforcing shall consist of Bar Mats conforming to the requirements of 

ASTM A184 or ASTM A704. 

610-2.11 Materials for curing concrete. Curing materials shall conform to one or more of the 

following specifications. 

Materials for Curing 

Waterproof paper  ASTM C171 

Clear or white Polyethylene Sheeting  ASTM C171 

White-pigmented Liquid Membrane-Forming Compound, Type 

2, Class B 
ASTM C309 

 

CONSTRUCTION METHODS 

610-3.1 General. The Contractor shall furnish all labor, materials, and services necessary for, and 

incidental to, the completion of all work as shown on the drawings and specified here. All machinery and 

equipment used by the Contractor on the work, shall be of sufficient size to meet the requirements of the 

work. All work shall be subject to the inspection and approval of the RPR/ENGINEER/OWNER. 

610-3.2 Concrete Mixture. The concrete shall develop a compressive strength of 4000 psi in 28 days as 

determined by test cylinders made in accordance with ASTM C31 and tested in accordance with ASTM 

C39. The concrete shall contain not less than 470 pounds of cementitious material per cubic yard. The 

water cementitious ratio shall not exceed 0.45 by weight.  The air content of the concrete shall be 5% +/- 

1.2% as determined by ASTM C231 and shall have a slump of not more than 4 inches as determined by 

ASTM C143. 

610-3.3 Mixing. Concrete may be mixed at the construction site, at a central point, or wholly or in part in 

truck mixers. The concrete shall be mixed and delivered in accordance with the requirements of ASTM 

C94 or ASTM C685. 

The concrete shall be mixed only in quantities required for immediate use. Concrete shall not be mixed 

while the air temperature is below 40°F (4°C) without  the RPR/ENGINEER/OWNERs approval. If 

approval is granted for mixing under such conditions, aggregates or water, or both, shall be heated and the 

concrete shall be placed at a temperature not less than 50°F (10°C) nor more than 100°F (38°C). The 
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Contractor shall be held responsible for any defective work, resulting from freezing or injury in any 

manner during placing and curing, and shall replace such work at his expense. 

Retempering of concrete by adding water or any other material is not permitted. 

The rate of delivery of concrete to the job shall be sufficient to allow uninterrupted placement of the 

concrete.   

610-3.4 Forms. Concrete shall not be placed until all the forms and reinforcements have been inspected 

and approved by the RPR/ENGINEER/OWNER. Forms shall be of suitable material and shall be of the 

type, size, shape, quality, and strength to build the structure as shown on the plans. The forms shall be 

true to line and grade and shall be mortar-tight and sufficiently rigid to prevent displacement and sagging 

between supports. The surfaces of forms shall be smooth and free from irregularities, dents, sags, and 

holes. The Contractor shall be responsible for their adequacy.   

The internal form ties shall be arranged so no metal will show in the concrete surface or discolor the 

surface when exposed to weathering when the forms are removed. All forms shall be wetted with water or 

with a non-staining mineral oil, which shall be applied immediately before the concrete is placed. Forms 

shall be constructed so they can be removed without injuring the concrete or concrete surface. 

610-3.5 Placing reinforcement. All reinforcement shall be accurately placed, as shown on the plans, and 

shall be firmly held in position during concrete placement. Bars shall be fastened together at intersections. 

The reinforcement shall be supported by approved metal chairs. Shop drawings, lists, and bending details 

shall be supplied by the Contractor when required. 

610-3.6 Embedded items. Before placing concrete, all embedded items shall be firmly and securely 

fastened in place as indicated. All embedded items shall be clean and free from coating, rust, scale, oil, or 

any foreign matter. The concrete shall be spaded and consolidated around and against embedded items. 

The embedding of wood shall not be allowed. 

610-3.7 Concrete Consistency. The Contractor shall monitor the consistency of the concrete delivered to 

the project site; collect each batch ticket; check temperature; and perform slump tests on each truck at the 

project site in accordance with ASTM C143. 

610-3.8 Placing concrete. All concrete shall be placed during daylight hours, unless otherwise approved. 

The concrete shall not be placed until the depth and condition of foundations, the adequacy of forms and 

falsework, and the placing of the steel reinforcing have been approved by the RPR/ENGINEER/OWNER. 

Concrete shall be placed as soon as practical after mixing, but in no case later than one (1) hour after 

water has been added to the mix. The method and manner of placing shall avoid segregation and 

displacement of the reinforcement. Troughs, pipes, and chutes shall be used as an aid in placing concrete 

when necessary. The concrete shall not be dropped from a height of more than 5 feet (1.5 m). Concrete 

shall be deposited as nearly as practical in its final position to avoid segregation due to rehandling or 

flowing. Do not subject concrete to procedures which cause segregation. Concrete shall be placed on 

clean, damp surfaces, free from running water, or on a properly consolidated soil foundation. 

610-3.9 Vibration.  Vibration shall follow the guidelines in American Concrete Institute (ACI) 

Committee 309R, Guide for Consolidation of Concrete.  

610-3.10 Joints. Joints shall be constructed as indicated on the plans.  

610-3.11 Finishing. All exposed concrete surfaces shall be true, smooth, and free from open or rough 

areas, depressions, or projections. All concrete horizontal plane surfaces shall be brought flush to the 

proper elevation with the finished top surface struck-off with a straightedge and floated.  
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610-3.12 Curing and protection. All concrete shall be properly cured in accordance with the 

recommendations in American Concrete Institute (ACI) 308R, Guide to External Curing of Concrete.  

The concrete shall be protected from damage until project acceptance.   

610-3.13 Cold weather placing. When concrete is placed at temperatures below 40°F, follow the cold 

weather concreting recommendations found in ACI 306R, Cold Weather Concreting.   

610-3.14 Hot weather placing.  When concrete is placed in hot weather greater than 85ºF, follow the hot 

weather concreting recommendations found in ACI 305R, Hot Weather Concreting. 

QUALITY ASSURANCE (QA) 

610-4.1 Quality Assurance sampling and testing. Concrete for each day’s placement will be accepted 

on the basis of the compressive strength specified in paragraph 610-3.2. The RPR/ENGINEER/OWNER 

will sample the concrete in accordance with ASTM C172; test the slump in accordance with ASTM 

C143;  make and cure compressive strength specimens in accordance with ASTM C31; and test in 

accordance with ASTM C39.  The QA testing agency will meet the requirements of ASTM C1077. 

The Contractor shall provide adequate facilities for the initial curing of cylinders.   

610-4.2 Defective work. Any defective work that cannot be satisfactorily repaired as determined by the 

RPR/ENGINEER/OWNER, shall be removed and replaced at the Contractor’s expense. Defective work 

includes, but is not limited to, uneven dimensions, honeycombing and other voids on the surface or edges 

of the concrete. 

METHOD OF MEASUREMENT 

610-5.1 Concrete shall be considered incidental and no separate measurement shall be made of concrete 

complete in place and accepted.  

BASIS OF PAYMENT 

610-6.1 Concrete shall be considered incidental and no separate payment shall be made of concrete 

complete in place and accepted. 

REFERENCES 

The publications listed below form a part of this specification to the extent referenced. The publications 

are referred to within the text by the basic designation only. 

ASTM International (ASTM) 

ASTM A184 Standard Specification for Welded Deformed Steel Bar Mats for 

Concrete Reinforcement 

ASTM A615 Standard Specification for Deformed and Plain Carbon-Steel Bars for 

Concrete Reinforcement 

ASTM A704 Standard Specification for Welded Steel Plain Bar or Rod Mats for 

Concrete Reinforcement 
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ASTM A706 Standard Specification for Low-Alloy Steel Deformed and Plain Bars for 

Concrete Reinforcement 

ASTM A775 Standard Specification for Epoxy-Coated Steel Reinforcing Bars 

ASTM A884 Standard Specification for Epoxy-Coated Steel Wire and Welded Wire 

Reinforcement 

ASTM A934 Standard Specification for Epoxy-Coated Prefabricated Steel Reinforcing 

Bars 

ASTM A1064 Standard Specification for Carbon-Steel Wire and Welded Wire 

Reinforcement, Plain and Deformed, for Concrete 

ASTM C31 Standard Practice for Making and Curing Concrete Test Specimens in the 

Field 

ASTM C33 Standard Specification for Concrete Aggregates 

ASTM C39 Standard Test Method for Compressive Strength of Cylindrical Concrete 

Specimens 

ASTM C94 Standard Specification for Ready-Mixed Concrete  

ASTM C136 Standard Test Method for Sieve or Screen Analysis of Fine and Coarse 

Aggregates 

ASTM C114 Standard Test Methods for Chemical Analysis of Hydraulic Cement 

ASTM C136 Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates 

ASTM C143 Standard Test Method for Slump of Hydraulic-Cement Concrete 

ASTM C150 Standard Specification for Portland Cement 

ASTM C171 Standard Specification for Sheet Materials for Curing Concrete 

ASTM C172 Standard Practice for Sampling Freshly Mixed Concrete 

ASTM C231 Standard Test Method for Air Content of Freshly Mixed Concrete by the 

Pressure Method 

ASTM C260 Standard Specification for Air-Entraining Admixtures for Concrete 

ASTM C309 Standard Specification for Liquid Membrane-Forming Compounds for 

Curing Concrete 

ASTM C311 Standard Test Methods for Sampling and Testing Fly Ash or Natural 

Pozzolans for Use in Portland-Cement Concrete 

ASTM C494 Standard Specification for Chemical Admixtures for Concrete 

ASTM C618 Standard Specification for Coal Fly Ash and Raw or Calcined Natural 

Pozzolan for Use in Concrete 

ASTM C666 Standard Test Method for Resistance of Concrete to Rapid Freezing and 

Thawing 

ASTM C685 Standard Specification for Concrete Made by Volumetric Batching and 

Continuous Mixing 
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ASTM C989 Standard Specification for Slag Cement for Use in Concrete and Mortars 

ASTM C1017 Standard Specification for Chemical Admixtures for Use in Producing 

Flowing Concrete  

ASTM C1077 Standard Practice for Agencies Testing Concrete and Concrete 

Aggregates for Use in Construction and Criteria for Testing Agency 

Evaluation 

ASTM C1157 Standard Performance Specification for Hydraulic Cement 

ASTM C1260 Standard Test Method for Potential Alkali Reactivity of Aggregates 

(Mortar-Bar Method) 

ASTM C1365 Standard Test Method for Determination of the Proportion of Phases in 

Portland Cement and Portland-Cement Clinker Using X-Ray Powder 

Diffraction Analysis 

ASTM C1602 Standard Specification for Mixing Water Used in the Production of 

Hydraulic Cement Concrete 

ASTM D1751 Standard Specification for Preformed Expansion Joint Filler for Concrete 

Paving and Structural Construction (Nonextruding and Resilient Asphalt 

Types) 

ASTM D1752 Standard Specification for Preformed Sponge Rubber Cork and Recycled 

PVC Expansion Joint Fillers for Concrete Paving and Structural 

Construction 

American Concrete Institute (ACI) 

ACI 305R Hot Weather Concreting 

ACI 306R Cold Weather Concreting 

ACI 308R Guide to External Curing of Concrete 

ACI 309R Guide for Consolidation of Concrete 

END OF ITEM P-610 

  

https://www.astm.org/Standards/C1365.htm
https://www.astm.org/Standards/C1365.htm
https://www.astm.org/Standards/C1365.htm
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Item F-162 Chain-Link Fence 

DESCRIPTION 

162-1.1 This item shall consist of furnishing and erecting a chain-link fence in accordance with these 

specifications, the details shown on the plans, and in conformity with the lines and grades shown on the 

plans or established by the RPR/ENGINEER/OWNER. 

MATERIALS 

162-2.1 Fabric. The fabric shall be woven with a 9-gauge black vinyl coated steel wire in a 2-inch mesh 

and shall meet the requirements of ASTM F668, Class 2b or galvanized steel wire in 2-inch mesh and 

shall me the requirements of ASTM A392, Class 2 as called out in plans. 

 

162-2.2 Barbed wire. Barbed wire shall be 3-strand 12-1/2 gauge zinc-coated wire with 4-point  

barbs and shall conform to the requirements of ASTM A121, Class 3. 

 

162-2.3 Posts, rails, and braces. Line posts, rails, and braces shall be black in color and conform to the 

requirements of ASTM F1043 or ASTM F1083 as follows: 

Galvanized tubular steel pipe shall conform to the requirements of Group IA, (Schedule 40) coatings 

conforming to Type A, or Group IC (High Strength Pipe), External coating Type B, and internal coating 

Type B or D. 

Vinyl or polyester coated steel shall conform to the requirements of ASTM F1043, Paragraph 7.3, 

Optional Supplemental Color Coating. 

Aluminum Pipe shall conform to the requirements of Group IB. 

Aluminum Shapes shall conform to the requirements of Group IIB. 

Posts, rails, and braces, with the exception of galvanized steel conforming to ASTM F1043 or ASTM 

F1083, Group 1A, Type A, or aluminum alloy, shall demonstrate the ability to withstand testing in salt 

spray in accordance with ASTM B117 as follows: 

• External: 1,000 hours with a maximum of 5% red rust. 

• Internal: 650 hours with a maximum of 5% red rust. 

The dimensions of the posts, rails, and braces shall be in accordance with Tables I through VI of Federal 

Specification RR-F-191/3. 

162-2.4 Gates. Swing and Pedestrian Gate frames shall consist of galvanized steel pipe and shall conform 

to the specifications for the same material under paragraph 162-2.3. Cantilever slide gates shall consist of 

aluminum alloy pipe and conform to the specifications for the same material under paragraph 162-2.3. 

The fabric shall be of the same type materials used in the fence. 

162-2.5 Wire ties and tension wires. Wire ties for use in conjunction with a given type of fabric shall be 

of the same material and coating weight identified with the fabric type. Tension wire shall be 7-gauge 

marcelled steel wire with the same coating as the fabric type and shall conform to ASTM A824. All 

material shall conform to Federal Specification RR-F-191/4. 
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162-2.6 Miscellaneous fittings and hardware. Miscellaneous steel fittings and hardware for use with 

zinc-coated steel fabric shall be of commercial grade steel or better quality, wrought or cast as appropriate 

to the article, and sufficient in strength to provide a balanced design when used in conjunction with fabric 

posts, and wires of the quality specified herein. All steel fittings and hardware shall be protected with a 

zinc coating applied in conformance with ASTM A153. Barbed wire support arms shall withstand a load 

of 250 pounds (113 kg) applied vertically to the outermost end of the arm. All fittings and accessories 

shall be black in color to match mesh material.  

162-2.7 Concrete. Concrete shall be of a commercial grade with a minimum 28-day compressive strength 

of 3000 psi (2670 kPa). 

162-2.8 Marking. Each roll of fabric shall carry a tag showing the kind of base metal (steel, aluminum, or 

aluminum alloy number), kind of coating, the gauge of the wire, the length of fencing in the roll, and the 

name of the manufacturer. Posts, wire, and other fittings shall be identified as to manufacturer, kind of 

base metal (steel, aluminum, or aluminum alloy number), and kind of coating. 

CONSTRUCTION METHODS 

162-3.1 General. The fence shall be constructed in accordance with the details on the plans and  

as specified here using new materials. All work shall be performed in a workmanlike manner  

satisfactory to the RPR/ENGINEER/OWNER. The Contractor shall layout the fence line based on the 

plans. The Contractor shall span the opening below the fence with barbed wire at all locations where it is 

not practical to conform the fence to the general contour of the ground surface because of natural or  

manmade features such as drainage ditches. The new fence shall be permanently tied to the  

terminals of existing fences as shown on the plans. The Contractor shall stake down the woven  

wire fence at several points between posts as shown on the plans.    

 

The Contractor shall arrange the work so that construction of the new fence will immediately follow the 

removal of existing fences. The length of unfenced section at any time shall not exceed 300 feet (90 m). 

The work shall progress in this manner and at the close of the working day the newly constructed fence  

shall be tied to the existing fence. 

 

162-3.2 Clearing fence line. Clearing shall consist of the removal of all stumps, brush, rocks,  

trees, or other obstructions that will interfere with proper construction of the fence. Stumps within  

the cleared area of the fence shall be grubbed or excavated. The bottom of the fence shall be  

placed a uniform distance above ground, as specified in the plans. When shown on the plans or  

as directed by the RPR/ENGINEER/OWNER, the existing fences which interfere with the new fence 

location shall be removed by the Contractor as a part of the construction work unless such removal is 

listed as a separate item in the bid schedule. All holes remaining after post and stump removal shall be  

refilled with suitable soil, gravel, or other suitable material and compacted with tampers.   

 

The cost of removing and disposing of the material shall not constitute a pay item and shall be  

considered incidental to fence construction. 

 

162-3.3 Installing posts. All posts shall be set in concrete at the required dimension and depth and at the 

spacing shown on the plans. 

The concrete shall be thoroughly compacted around the posts by tamping or vibrating and shall have a 

smooth finish slightly higher than the ground and sloped to drain away from the posts. All posts shall be 
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set plumb and to the required grade and alignment. No materials shall be installed on the posts, nor shall 

the posts be disturbed in any manner within seven (7) days after the individual post footing is completed. 

Should rock be encountered at a depth less than the planned footing depth, a hole 2 inches (50 mm) larger 

than the greatest dimension of the posts shall be drilled to a depth of 12 inches (300 mm). After the posts 

are set, the remainder of the drilled hole shall be filled with grout, composed of one part Portland cement 

and two parts mortar sand. Any remaining space above the rock shall be filled with concrete in the 

manner described above. 

In lieu of drilling, the rock may be excavated to the required footing depth. No extra compensation shall 

be made for rock excavation. 

162-3.4 Installing top rails. The top rail shall be continuous and shall pass through the post tops. The 

coupling used to join the top rail lengths shall allow for expansion. 

162-3.5 Installing braces. Horizontal brace rails, with diagonal truss rods and turnbuckles, shall be 

installed at all terminal posts. 

162-3.6 Installing fabric. The wire fabric shall be firmly attached to the posts and braced as shown on 

the plans. All wire shall be stretched taut and shall be installed to the required elevations. The fence shall 

generally follow the contour of the ground, with the bottom of the fence fabric no less than one inch (25 

mm) or more than 2 inches (100 mm) from the ground surface. Grading shall be performed where 

necessary to provide a neat appearance. 

At locations of small natural swales or drainage ditches and where it is not practical to have the fence 

conform to the general contour of the ground surface, longer posts may be used and multiple strands of 

barbed wire stretched to span the opening below the fence. The vertical clearance between strands of 

barbed wire shall be 2 inches (150 mm) or less. 

162-3.7 Electrical grounds. Electrical grounds shall be constructed at 500 feet (150 m)  

intervals. The ground shall be installed directly below the point of crossing. The ground shall be  

accomplished with a copper clad rod 8 feet (2.4 m) long and a minimum of 5/8 inches (16 mm)  

in diameter driven vertically until the top is 6 inches (150 mm) below the ground surface. A No.  

6 solid copper conductor shall be clamped to the rod and to the fence in such a manner that  

each element of the fence is grounded. Installation of ground rods shall not constitute a pay  

item and shall be considered incidental to fence construction. The Contractor shall comply with  

FAA-STD-019, Lightning and Surge Protection, Grounding, Bonding and Shielding  

Requirements for Facilities and Electronic Equipment, paragraph 4.2.3.8, Lightning Protection  

for Fences and Gates, when fencing is adjacent to FAA facilities. 

 

162-3.8 Cleaning up. The Contractor shall remove from the vicinity of the completed work all tools, 

buildings, equipment, etc., used during construction. All disturbed areas shall be seeded per T-901. 

METHOD OF MEASUREMENT 

162-4.1 Chain-link fence will be measured for payment by the linear foot (meter). Measurement will be 

along the top of the fence from center to center of end posts, excluding the length occupied by gate 

openings. 

162-4.2 Gates will be measured as complete units. 
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BASIS OF PAYMENT 

162-5.1. Payment for chain-link fence will be made at the contract unit price per linear foot (meter). 

The price shall be full compensation for furnishing all materials, and for all preparation, erection, and 

installation of these materials, and for all labor equipment, tools, and incidentals necessary to complete 

the item. 

Payment will be made under:  

Item F-162-5.1a Installation Chain-Link Fence with standard concrete maintenance pad, 7-ft 

Height Vinyl Coated, 3 Strands Barbed Wire - per linear foot  

Item F-162-5.1b Installation Chain-Link Fence with wildlife concrete maintenance pad, 7-ft 

Height Vinyl Coated, 3 Strands Barbed Wire - per linear foot  

Item F-162-5.2a Vehicle Gate – 10’ Single Swing Gate – per each 

Item F-162-5.2b Vehicle Gate – 12’ Double-Swing Gate – per each 

Item F-162-5.2c Vehicle Gate – 16’ Double-Swing Gate – per each 

Item F-162-5.2d Wildlife Exclusion Gate – 16’ Double-Swing Gate – per each 

Item F-162-5.2e Pedestrian Gate with lock – per each 

Item F-162-5.2f Non-motorized cantilevered slide gate – 16 feet – per each 

Item F-162-5.2g Non-motorized cantilevered slide gate – 20 feet – per each 

Item F-162-5.2h Non-motorized cantilevered slide gate – 30 feet – per each 

Item F-162-5.3a Chain-link Fence Removal – per linear foot 

Item F-162-5.3c Swing/Slide Gate Removal – per each 

Item F-162-5.3d Pedestrian Gate Removal – per each 

 

 

REFERENCES 

The publications listed below form a part of this specification to the extent referenced. The publications 

are referred to within the text by the basic designation only. 

 

ASTM A121 Standard Specification for Metallic-Coated Carbon Steel Barbed Wire 

ASTM A123 Standard Specification for Zinc (Hot Dip Galvanized) Coatings on Iron and Steel 

Products  

ASTM A153 Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware 

ASTM A392 Standard Specification for Zinc-Coated Steel Chain-Link Fence Fabric 

ASTM A491 Standard Specification for Aluminum-Coated Steel Chain-Link Fence Fabric 

ASTM A572 Standard Specification for High-Strength Low-Alloy Columbium-Vanadium 

Structural Steel  
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ASTM A653 Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron 

Alloy-Coated (Galvannealed) by the Hot-Dip Process 

ASTM A824 Standard Specification for Metallic-Coated Steel Marcelled Tension Wire for 

Use With Chain Link Fence 

ASTM A1011 Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, 

High-Strength Low-Alloy, High Strength Low Alloy with Improved Formability, 

and Ultra High Strength 

ASTM B117 Standard Practice for Operating Salt Spray (Fog) Apparatus 

ASTM B221 Standard Specification for Aluminum and Aluminum Alloy Extruded Bars, Rods, 

Wire, Profiles and Tubes 

ASTM B429 Standard Specification for Aluminum-Alloy Extruded Structural Pipe and Tube 

ASTM F668 Standard Specification for Polyvinyl Chloride(PVC), Polyolefin and other 

Organic Polymer Coated Steel Chain-Link Fence Fabric 

ASTM F1043 Standard Specification for Strength and Protective Coatings on Steel Industrial 

Fence Framework 

ASTM F1083 Standard Specification for Pipe, Steel, Hot-Dipped Zinc-Coated (Galvanized) 

Welded, for Fence Structures 

ASTM F1183 Standard Specification for Aluminum Alloy Chain Link Fence Fabric 

ASTM F1345 Standard Specification for Zinc 5% Aluminum-Mischmetal Alloy Coated Steel 

Chain-Link Fence Fabric 

ASTM G152 Standard Practice for Operating Open Flame Carbon Arc Light Apparatus for 

Exposure of Nonmetallic Materials  

ASTM G153 Standard Practice for Operating Enclosed Carbon Arc Light Apparatus for 

Exposure of Nonmetallic Materials 

ASTM G154 Standard Practice for Operating Fluorescent Ultraviolet (UV) Lamp Apparatus 

for Exposure of Nonmetallic Materials 

ASTM G155 Standard Practice for Operating Xenon Arc Light Apparatus for Exposure of 

Nonmetallic Materials 

FED SPEC RR-F-191/3 Fencing, Wire and Post, Metal (Chain-Link Fence Posts, Top Rails and Braces) 

FED SPEC RR-F-191/4 Fencing, Wire and Post, Metal (Chain-Link Fence Accessories) 

FAA-STD-019 Lightning and Surge Protection, Grounding, Bonding and Shielding 

Requirements for Facilities and Electronic Equipment 

END OF ITEM F-162 
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Item T-901 Seeding 

DESCRIPTION 

901-1.1 This item shall consist of soil preparation, seeding the areas shown on the plans or as directed by 

the RPR/ENGINEER/OWNER in accordance with these specifications. 

MATERIALS 

901-2.1 Seed. The species and application rates of grass, legume, and cover-crop seed furnished shall be 

those stipulated herein. Seed shall conform to the requirements of Federal Specification JJJ-S-181, 

Federal Specification, Seeds, Agricultural. 

Seed shall be furnished separately or in mixtures in standard containers labeled in conformance with the 

Agricultural Marketing Service (AMS) Seed Act and applicable state seed laws with the seed name, lot 

number, net weight, percentages of purity and of germination and hard seed, and percentage of maximum 

weed seed content clearly marked for each kind of seed. The Contractor shall furnish the 

RPR/ENGINEER/OWNER duplicate signed copies of a statement by the vendor certifying that each lot 

of seed has been tested by a recognized laboratory for seed testing within six (6) months of date of 

delivery. This statement shall include: name and address of laboratory, date of test, lot number for each 

kind of seed, and the results of tests as to name, percentages of purity and of germination, and percentage 

of weed content for each kind of seed furnished, and, in case of a mixture, the proportions of each kind of 

seed. Wet, moldy, or otherwise damaged seed will be rejected.  

Seeds shall be applied as follows: 

Seed Properties and Rate of Application 

Seed 
Minimum Seed Purity 

(Percent) 

Minimum 

Germination 

(Percent) 

Rate of Application 

lb/acre 

Bahia 95 80 180 

Seeding shall be performed during the period between May and October inclusive, unless otherwise 

approved by the RPR/ENGINEER/OWNER. 

901-2.2 Lime (Not required)    

901-2.3 Fertilizer. Fertilizer shall be standard commercial fertilizers supplied separately or in mixtures 

containing the percentages of total nitrogen, available phosphoric acid, and water-soluble potash. They 

shall be applied at the rate and to the depth specified and shall meet the requirements of applicable state 

laws. They shall be furnished in the standard containers with name, weight, and guaranteed analysis of 

contents clearly marked thereon. No cyanamide compounds or hydrated lime shall be permitted in mixed 

fertilizers.  

The fertilizers may be supplied in one of the following forms: 
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a. A dry, free-flowing fertilizer suitable for application by a common fertilizer spreader; 

b. A finely-ground fertilizer soluble in water, suitable for application by power sprayers; or  

c. A granular or pellet form suitable for application by blower equipment.  

Fertilizers shall be 16% nitrogen, 0% phosphoric acid and 8% potassium and shall be spread at the rate of 

500 pounds per acre. 

901-2.4 Soil for repairs. The soil for fill and topsoiling of areas to be repaired shall be at least of equal 

quality to that which exists in areas adjacent to the area to be repaired. The soil shall be relatively free 

from large stones, roots, stumps, or other materials that will interfere with subsequent sowing of seed, 

compacting, and establishing turf, and shall be approved by the RPR/ENGINEER/OWNER before being 

placed. 

901-2.5 Mulch, Tackifier and Dye. Use mulch that does not contain reprocessed wood or paper fibers. 

Ensure that 50% of the fibers will be retained on a 25-mesh screen. Ensure that the dye does not contain 

growth or germination inhibiting chemicals. 

When polyacrylamide is used as part of the hydroseeding mix, only anionic polymer formulation with 

free acrylamide monomer residual content of less than 0.05% is allowed. 

Cationic polyacrylamide shall not be used in any concentration. 

CONSTRUCTION METHODS 

901-3.1 Advance preparation and cleanup. After grading of areas has been completed and before 

applying fertilizer and ground limestone, areas to be seeded shall be raked or otherwise cleared of stones 

larger than 2 inches  in any diameter, sticks, stumps, and other debris that might interfere with sowing of 

seed, growth of grasses, or subsequent maintenance of grass-covered areas. If any damage by erosion or 

other causes has occurred after the completion of grading and before beginning the application of 

fertilizer and ground limestone, the Contractor shall repair such damage include filling gullies, smoothing 

irregularities, and repairing other incidental damage. 

An area to be seeded shall be considered a satisfactory seedbed without additional treatment if it has 

recently been thoroughly loosened and worked to a depth of not less than 5 inches as a result of grading 

operations and, if immediately prior to seeding, the top 3 inches  of soil is loose, friable, reasonably free 

from large clods, rocks, large roots, or other undesirable matter, and if shaped to the required grade. 

When the area to be seeded is sparsely sodded, weedy, barren and unworked, or packed and hard, any 

grass and weeds shall first be cut or otherwise satisfactorily disposed of, and the soil then scarified or 

otherwise loosened to a depth not less than 5 inches . Clods shall be broken and the top 3 inches of soil 

shall be worked into a satisfactory seedbed by discing, or by use of cultipackers, rollers, drags, harrows, 

or other appropriate means. 

901-3.2 Dry application method. 

a. Liming.   Not required.    

b. Fertilizing.   Following advance preparations and cleanup fertilizer shall be uniformly spread at 

the rate that will provide not less than the minimum quantity stated in paragraph 901-2.3.     

c. Seeding. Grass seed shall be sown at the rate specified in paragraph 901-2.1 immediately after 

fertilizing.  The fertilizer and seed shall be raked within the depth range stated in the special provisions. 

Seeds of legumes, either alone or in mixtures, shall be inoculated before mixing or sowing, in accordance 

with the instructions of the manufacturer of the inoculant. When seeding is required at other than the 
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seasons shown on the plans or in the special provisions, a cover crop shall be sown by the same methods 

required for grass and legume seeding. 

d. Rolling. After the seed has been properly covered, the seedbed shall be immediately compacted by 

means of an approved lawn roller, weighing 40 to 65 pounds per foot  of width for clay soil (or any soil 

having a tendency to pack), and weighing 150 to 200 pounds per foot  of width for sandy or light soils. 

901-3.3 Wet application method. 

a. General. The Contractor shall apply seed, mulch, tackifier and dye (Paragraphs 901-2.5) by 

spraying them on the previously prepared seedbed in the form of an aqueous mixture of seed, mulch, 

tackifier and dye and by using the methods and equipment described herein. The rates of application and 

germination shall meet the requirements of Paragraphs 901-2.1 or as otherwise approved by the 

RPR/ENGINEER. 

b. Spraying equipment. The spraying equipment shall have a container or water tank equipped with 

a liquid level gauge calibrated to read in increments not larger than 50 gallons over the entire range of the 

tank capacity, mounted so as to be visible to the nozzle operator. The container or tank shall also be 

equipped with a mechanical power-driven agitator capable of keeping all the solids in the mixture in 

complete suspension at all times until used. 

The unit shall also be equipped with a pressure pump capable of delivering 100 gallons per minute at 

a pressure of 100 lb / sq inches. The pump shall be mounted in a line that will recirculate the mixture 

through the tank whenever it is not being sprayed from the nozzle. All pump passages and pipe lines shall 

be capable of providing clearance for 5/8 inch solids. The power unit for the pump and agitator shall have 

controls mounted so as to be accessible to the nozzle operator. There shall be an indicating pressure gauge 

connected and mounted immediately at the back of the nozzle. 

The nozzle pipe shall be mounted on an elevated supporting stand in such a manner that it can be 

rotated through 360 degrees horizontally and inclined vertically from at least 20 degrees below to at least 

60 degrees above the horizontal. There shall be a quick-acting, three-way control valve connecting the 

recirculating line to the nozzle pipe and mounted so that the nozzle operator can control and regulate the 

amount of flow of mixture delivered to the nozzle. At least three different types of nozzles shall be 

supplied so that mixtures may be properly sprayed over distance varying from 20 to 100 feet. One shall be 

a close-range ribbon nozzle, one a medium-range ribbon nozzle, and one a long-range jet nozzle. For case 

of removal and cleaning, all nozzles shall be connected to the nozzle pipe by means of quick-release 

couplings. 

In order to reach areas inaccessible to the regular equipment, an extension hose at least 50 feet in 

length shall be provided to which the nozzles may be connected. 

c. Mixtures. Lime, if required, shall be applied separately, in the quantity specified, prior to the 

fertilizing and seeding operations. Seed, mulch, tackifier and dye shall be mixed together in the relative 

proportions specified, but not more than 220 pounds of lime shall be added to and mixed with each 100 

gallons of water. Seed and fertilizer shall be mixed together in the relative proportions specified, but not 

more than a total of 220 pounds of these combined solids shall be added to and mixed with each 100 

gallons (380 liters) of water. 

All water used shall be obtained from fresh water sources and shall be free from injurious chemicals 

and other toxic substances harmful to plant life. The Contractor shall identify to the 

RPR/ENGINEER/OWNER all sources of water at least two (2) weeks prior to use. The 

RPR/ENGINEER/OWNER may take samples of the water at the source or from the tank at any time and 
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have a laboratory test the samples for chemical and saline content. The Contractor shall not use any water 

from any source that is disapproved by the RPR/ENGINEER/OWNER following such tests. 

All mixtures shall be constantly agitated from the time they are mixed until they are finally applied to 

the seedbed. All such mixtures shall be used within two (2) hours from the time they were mixed or they 

shall be wasted and disposed of at approved locations. 

d. Spraying. Mixtures of seed, mulch, tackifier and dye shall be sprayed only upon previously 

prepared seedbeds. After the applied lime mixture has dried, the lime shall be worked into the top 3 

inches (75 mm), after which the seedbed shall again be properly graded and dressed to a smooth finish. 

Mixtures of seed and fertilizer shall only be sprayed upon previously prepared seedbeds on which the 

lime, if required, shall already have been worked in. The mixtures shall be applied by means of a high-

pressure spray that shall always be directed upward into the air so that the mixtures will fall to the ground 

like rain in a uniform spray. Nozzles or sprays shall never be directed toward the ground in such a manner 

as might produce erosion or runoff. 

Particular care shall be exercised to ensure that the application is made uniformly and at the 

prescribed rate and to guard against misses and overlapped areas. Proper predetermined quantities of the 

mixture in accordance with specifications shall be used to cover specified sections of known area.  

Checks on the rate and uniformity of application may be made by observing the degree of wetting of 

the ground or by distributing test sheets of paper or pans over the area at intervals and observing the 

quantity of material deposited thereon. 

On surfaces that are to be mulched as indicated by the plans or designated by the 

RPR/ENGINEER/OWNER, seed and fertilizer applied by the spray method need not be raked into the 

soil or rolled. However, on surfaces on which mulch is not to be used, the raking and rolling operations 

will be required after the soil has dried. 

901-3.4 Maintenance of seeded areas. The Contractor shall protect seeded areas against traffic or other 

use by warning signs or barricades, as approved by the RPR/ENGINEER/OWNER. Surfaces gullied or 

otherwise damaged following seeding shall be repaired by regrading and reseeding as directed. The 

Contractor shall mow, water as directed, and otherwise maintain seeded areas in a satisfactory condition 

until final inspection and acceptance of the work. 

When either the dry or wet application method outlined above is used for work done out of season, it will 

be required that the Contractor establish a good stand of grass of uniform color and density to the 

satisfaction of the RPR/ENGINEER/OWNER. A grass stand shall be considered adequate when bare 

spots are one square foot or less, randomly dispersed, and do not exceed 3% of the area seeded.  

METHOD OF MEASUREMENT 

901-4.1 The quantity of seeding to be paid for shall be the number of acres measured on the ground 

surface, completed and accepted. 

BASIS OF PAYMENT 

901-5.1 Payment shall be made at the contract unit price per acre or fraction thereof, which price and 

payment shall be full compensation for furnishing and placing all material and for all labor, equipment, 

tools, and incidentals necessary to complete the work prescribed in this item. 
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Payment will be made under: 

Item 901-5.1 Seeding - per   acre 

REFERENCES 

The publications listed below form a part of this specification to the extent referenced. The publications 

are referred to within the text by the basic designation only. 

ASTM International (ASTM) 

ASTM C602 Standard Specification for Agricultural Liming Materials 

Federal Specifications (FED SPEC) 

FED SPEC JJJ-S-181, Federal Specification, Seeds, Agricultural 

Advisory Circulars (AC) 

AC 150/5200-33 Hazardous Wildlife Attractants on or Near Airports 

FAA/United States Department of Agriculture 

Wildlife Hazard Management at Airports, A Manual for Airport Personnel 

END OF ITEM T-901 
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