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SFC222-11 31 23 01-5 

E. Do not permit surface water to enter open excavations.  Provide barriers and positive 

drainage away from excavations as necessary.  Remove promptly any water which 

may enter excavations from any source. 

F. Machine slope banks. 

G. After excavations are complete, notify Engineer for inspection of completed 

excavation.  Do not begin placement of fill or begin other construction operations 

until excavation is reviewed by Engineer. 

H. Fill unauthorized over excavated areas beneath structures with select fill and compact 

to density required for subsequent fill or backfill.  If unauthorized excavation will 

result in structure being supported partly on select fill and partly on native material, 

extend excavation under entire structure and fill as specified below.  Fill unauthorized 

overexcavated areas away from structures with fill of the type specified for 

subsequent fill compacted to the density specified. 

I. Dispose of all excess excavated material and material unsuitable for backfilling 

generated by construction activities, off-site or as directed by Owner, unless 

otherwise stated in Contract Documents at no additional cost to Owner.  Properly 

dispose of all materials in accordance with regulatory requirements. 

3.06 SUBGRADE TREATMENT 

A. At areas to receive structural fill, scarify the exposed native soils to a depth of not less 

than 12 inches.  Add or remove water as necessary to bring the scarified material to 

optimum moisture content (within -0, +2 percentage points).  Compact the scarified 

soil to not less than 95 percent of maximum dry density as determined by ASTM 

D1557. 

3.07 FILLING AND BACKFILLING 

A. Provide all fill material required to complete Work, either from on-site excavations or 

imported from off-site, at no additional cost to Owner. 

B. Backfill areas to contours and elevations shown on Drawings using unfrozen 

materials. 

C. Place fill under structures and elsewhere as shown on the Drawings.  Fill all 

unauthorized or excess excavations to the elevations shown or specified. 

D. Backfill systematically, as early as possible, to allow maximum time for natural 

settlement.  Do not backfill over porous, wet or spongy subgrade surfaces. 

E. Backfilling Around Structures: 

1. Backfill after concrete has attained sufficient strength to withstand backfill 

pressures without detrimental effects. 
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2. Prevent displacement of construction during backfilling operations; backfill 

opposite sides simultaneously. 

F. Placement: 

1. Maintain surfaces free of water, debris, and other deleterious materials. 

2. Place backfill and fill materials in successive horizontal layers not more than 8” 

in loose depth. 

3. Place material at optimum moisture content (plus or minus two percentage 

points). 

4. Material too dry or too wet shall be moistened or aerated to extent necessary to 

bring moisture content to within specified limits. 

G. Compaction: 

1. Compact fill and backfill using appropriate equipment as needed to achieve the 

densities specified below.  Densities are expressed as percentages of the 

maximum dry density as determined by ASTM D1557. 

2. Do not use heavy equipment in areas where existing construction may be 

damaged by the use of such equipment.  Repair or replace without additional 

cost to the Owner, any damage to existing construction caused by earthwork 

operations. 

H. Slope grade away from building minimum 2 inches in 10 feet unless noted otherwise. 

Fill depressions and provide for positive drainage away from buildings and structures. 

I. Make changes in grade gradual.  Blend slopes into level areas.  Finish grade to 

smooth uniformly sloping surfaces to elevations required for drainage. 

J. Finish surface by grading to provide finished appearance. 

K. Place polyethylene moisture barrier at locations shown on the Drawings.  Overlap not 

less than 6 inches at all joints; tape joints securely.  Protect from damage during 

placement of sand fill.  Repair any rips or tears.  Place not less than 3 inches of sand 

fill over polyethylene moisture barrier beneath slabs-on-grade where shown on 

Drawings. 

3.08 TOLERANCES 

A. Top Surface of Backfill:  Plus or minus 2 inches. 

B. Top Surface of Fill Beneath Structures:  Minus 1 plus 0 inches. 
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3.09 FIELD QUALITY CONTROL 

A. Section 01 45 23 – Testing Laboratory Services. 

B. Test Schedule: 

1. One field density test for each 250 square yards of prepared subgrade. 

2. One field density test for each 100 cubic yards of fill or for each layer of fill, 

whichever results in the greater number of tests. 

3. Or where directed by Engineer. 

C. If tests indicate that work does not meet specified requirements, remove work, replace 

and retest at no cost to Owner. 

3.10 SCHEDULE OF FILL AND BACKFILL 

Area 
Type of 

Material 

Degree of 

Compaction 

Beneath footings and slabs more than 10 

inches thick and for a distance outside 

their perimeters equal to the depth of fill 

Select fill 95% 

Beneath slabs less than 10 inches thick; 

pavements (except roadways) unless 

otherwise shown on Drawings 

Select fill 90% 

General fills and embankments on the 

site 
Ordinary fill 90% 

Non-structural areas except as otherwise 

shown on Drawings or directed by the 

Engineer 

Ordinary fill 85% 

Backfill behind walls and below or 

adjacent to additional construction 
Select fill 95% 

Backfill behind retaining walls Ordinary fill 90% 

Backfill except as described above Normal backfill 90% 

Where indicated on Drawings Select fill 95% 

Fill within treatment structures, fill 

beneath interior slabs on grade over 

moisture barrier 

Sand fill 95% 

 

END OF SECTION 
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SECTION 31 23 13 

 

SUBGRADE PREPARATION 

 

PART 1 GENERAL 

1.01 WORK INCLUDED 

A. Preparing the completed subgrade prior to placement of subsequent pavement section 

components to the grade and dimensions indicated on the Drawings.  This is inclusive 

of all processing, shaping, compacting, watering, protecting, and any removal and 

replacement of unsuitable material to prepare the subgrade satisfactorily for 

completion of the pavement section. 

1.02 REFERENCES 

A. American Society for Testing and Materials International: 

1. ASTM D1556 – Density of Soil in Place by the Sand-Cone Method. 

2. ASTM D1557 – Test Methods for Laboratory Compaction Characteristics of 

Soil Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3)). 

3. ASTM D2167 – Density of Soil in Place by the Rubber-Balloon Method. 

4. ASTM D2216 – Laboratory Determination of Moisture Content of Soil. 

5. ASTM D6938 – In-Place Density and Water Content of Soil and Soil-Aggregate 

by Nuclear Methods (Shallow Depth). 

1.03 QUALITY ASSURANCE 

A. Testing Laboratory: 

1. Contractor shall provide material testing for quality control during subgrade 

preparation. 

PART 2 PRODUCTS 

2.01 SUITABLE MATERIALS 

A. Suitable materials shall consist of materials obtained on site reviewed by the A/E for 

the purpose of subgrade preparation. 

B. Any underlying soft or otherwise unsuitable material shall be removed and replaced 

with suitable material. 

C. Provide free of vegetation. 

2.02 WASTE 

A. Disposal of excavated materials shall be the responsibility of the Contractor.  Excess 

material to be placed in location designated by Owner or A/E. 



SFC222-11 31 23 13-2 

PART 3 EXECUTION 

3.01 PREPARATION 

A. Excavations and embankments for the roads and site grading shall be finished to the 

shapes, dimensions, and elevations shown on the Drawings. 

B. Perform clearing operations prior to beginning excavation, grading, and embankment 

operations. 

C. Processed, watered, and compacted to not less than 90% of modified Proctor density 

(ASTM D1557) at optimum moisture content ±2%, to a depth of 12″ minimum. 

D. Material that cannot be processed satisfactorily to meet these specifications shall be 

considered unsuitable. 

3.02 GRADING 

A. Provide uniform slopes and rounded changes in slope, free of low spots. 

B. The degree of grade control shall not deviate from true grade and profile more than 

1/2″ as measured by a 10' straight edge. 

C. Drainage: 

1. Provide and maintain positive surface water drainage around and away from 

open excavations. 

2. Keep opened excavations dry. 

3. Remove free water in excavation promptly. 

3.03 FIELD QUALITY CONTROL 

A. Sample and Test: 

1. At intervals not to exceed 200'. 

2. At locations designated by the A/E. 

 

 

 

END OF SECTION 
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SECTION 31 23 33 

 

TRENCHING AND BACKFILLING 

 

PART 1 GENERAL 

1.01 WORK INCLUDED 

A. Trenching, backfilling, and compacting for buried pipes and manholes. 

B. Bedding of buried pipes. 

C. Pipe marking systems. 

1.02 REFERENCES 

A. ASTM C12 – Installing Vitrified Clay Pipe Lines. 

B. ASTM D256A – Determining the Izod Pendulum Impact Resistance of Plastics, 

Method A. 

C. ASTM D638 – Tensile Properties of Plastic. 

D. ASTM D695 – Compressive Properties of Rigid Plastics. 

E. ASTM D790 – Flexural Properties of Unreinforced and Reinforced Plastics and 

Electrical Insulating Materials. 

F. ASTM D1557 – Test Methods for Laboratory Compaction Characteristics of Soil 

Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3)). 

G. ASTM D1593 – Non-Rigid Vinyl Chloride Plastic Film and Sheeting. 

H. ASTM D2321 – Underground Installation of Flexible Thermoplastic Sewer Pipe. 

I. ASTM D2583 – Indentation Hardness of Rigid Plastics by Means of a Barcol 

Impressor. 

J. ASTM D2774 – Underground Installation of Thermoplastic Pressure Piping. 

K. ANSI/AWWA C150/A21.50 – Thickness Design of Ductile-Iron Pipe. 

L. ANSI/AWWA C151/A21.51 – Ductile-Iron Pipe, Centrifugally Cast, for Water or 

Other Liquids. 

M. ANSI/AWWA C600 – Installation of Ductile-Iron Water Mains and Their 

Appurtenances. 

N. ANSI/AWWA C605 – Underground Installation of Polyvinyl Chloride (PVC) 

Pressure Pipe and Fitting for Water. 
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O. OSHA Regulations, 29 CFR 1926 Subpart P – Excavations. 

1.03 SUBMITTALS 

A. Section 01 33 00 – Submittal Procedures: 

1. Testing laboratory results on bedding materials to demonstrate compliance with 

specifications. 

2. Product data for identification tape, marker posts, tracer wire system, and 

electronic marker device system, if scheduled. 

1.04 JOB CONDITIONS 

A. All trenching is unclassified. 

B. Protect adjacent structures and surrounding areas. 

C. Work to remain within available easements. 

D. Weather: 

1. No backfill placement during freezing weather. 

2. No frozen materials, ice, or snow in backfill or fill. 

3. No backfill or fill on frozen surfaces. 

1.05 REGULATORY REQUIREMENTS 

A. Comply with OSHA Standard 29 CFR Part 1926, Subpart P – Excavations, during all 

excavation, trenching, and shoring operations. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Bedding Materials: 

1. Bedding materials are those materials located a maximum of 8″ below bottom 

of pipe to bottom or spring line of pipe, depending on bedding class or condition 

required. 

2. Material shall be granular and free flowing: 

a. Maximum particle or clump size: 

1) Plastic Pipe 8″ Diameter and Smaller:  0.25″. 

2) All other Pipe:  0.75″. 

b. Portion Passing No. 200 Sieve:  50% maximum. 

c. Free from refuse, organic material and frozen soils. 

3. Materials require prior written approval. 

4. Concrete:  see Section 03 30 00 – Cast-in-Place Concrete. 

B. Initial Backfill Materials: 

1. Initial backfill material is that material placed above the bedding material, 

around and over the pipe to 12″ over the top of the pipe. 

2. Material to be defined and required by applicable ASTM standard for 

installation for bedding class or type required or scheduled. 
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3. In no case shall initial backfill material contain particles or clumps with any 

dimension greater than: 

a. Plastic Pipe 8″ Diameter and Smaller:  0.25″. 

b. All Other Pipe:  0.75″. 

4. If not otherwise defined, same as bedding material. 

C. Backfill Materials: 

1. Backfill materials are those materials placed in the trench between the initial 

backfill material and the top of the trench. 

2. Material to be as defined and required by applicable ASTM standard for 

installation for bedding class or type required or scheduled. 

3. Backfill shall have no particles or clumps having a dimension larger than 6″ 

within 3' of the top of the pipe. 

D. Materials Not Allowed: 

1. All pipe bedding, initial backfill, and backfill material shall be clean and free of 

roots, vegetable or organic material, frozen material, mine tailings, or any 

contaminants that could endanger public health. 

E. Identification Tape: 

1. Identification tape shall consist of high visibility, color coded inert polyethylene 

tape that is impervious to all known alkalis, acids, chemical reagents, and 

solvents found in the soil. 

2. The tape shall have the following properties: 

a. Minimum overall thickness:  ASTM D1593:  Plain, 4.0 mils; detectable, 

4.5 mils. 

b. Minimum tensile strength (longitudinal):  ASTM D638:  Plain, 1500 psi; 

detectable, 4,544 psi. 

c. Maximum imprint length:  36″. 

d. Width:  3″ for plain tape without metallic foil stripes. 

e. Detectable Tape Metallic Foil Stripes:  Permanently laminated to the 

polyethylene tape so that tape may be more readily located using a metal 

detector.  Refer to Part 3 for application of use.  Width:  3″. 

3. Tape to meet the APWA Uniform Color Code for utilities. 

4. Imprinted message, “Caution Buried Utility Line Below”, printed with black 

letters on APWA approved colors. 

5. Acceptable Manufacturers: 

a. Seton Identification Products, Branford, CT or Engineer-reviewed 

equivalent. 

PART 3 EXECUTION 

3.01 INSPECTION 

A. Field verify location of underground utilities and obstructions. 



PS 31 23 33-4    SFC222-11 

3.02 CLEARING AND GRUBBING 

A. General:  Clear and grub all areas within the construction limits that will be disturbed 

by trenching or stockpiling. 

B. Clearing:  Remove and dispose of trees and other vegetation, downed timber, snags, 

brush, and rubbish within areas to be cleared. 

C. Grubbing:  Remove stumps, matted roots, and roots larger than 2″ in diameter from 

areas to be excavated and from within 6″ of surface of areas to receive stockpiled 

material.  Do not allow grubbed material to mix with trench backfill. 

D. Disposal: 

1. Haul and dispose of all debris, rubbish, vegetation, broken concrete, broken 

asphaltic concrete, rocks, and other material to be removed. 

2. Properly dispose of material in accordance with applicable state and federal 

regulations. 

3. Burning of debris and rubbish will not be permitted on the project site. 

3.03 DEWATERING 

A. Provide and maintain adequate dewatering equipment to remove and dispose of 

surface and groundwater entering excavations, trenches, and other parts of the Work. 

B. Keep excavation dry during subgrade preparation and continuously thereafter until 

the structure to be built or the pipe to be installed is completed to the extent that no 

damage from hydrostatic pressure, flotation, or other cause will result. 

C. Dewater excavations which extend to or below groundwater by lowering and keeping 

the groundwater level beneath such excavation at least 12″ below the bottom of the 

excavation. 

D. Divert surface water or otherwise prevent it from entering excavated areas or trenches 

to the extent practical without damaging adjacent property. 

E. Contractor is responsible for the condition of any pipe or conduit he uses for 

drainage; all drainage pipes, ditches, etc. shall be left clean and free of sediment. 

3.04 BLASTING 

A. Blasting is not allowed. 

3.05 SHEETING 

A. If used, cut off at top of pipe and leave in place unless removal is specifically 

reviewed by Engineer. 
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3.06 STABILIZATION 

A. Thoroughly compact and consolidate trench bottoms so they remain firm, dense, and 

intact during required construction activities. 

B. Remove all mud and muck during excavation. 

C. Reinforce trench bottom with crushed rock or gravel if it becomes mucky during 

construction activities. 

D. Allow no more than 1/2″ depth of mud or muck to remain on trench bottoms when 

pipe bedding material is placed thereon. 

E. Where trench bottoms-out in rock, rock is to be removed to 8″ below bottom of pipe 

and replaced with bedding material. 

3.07 TRENCH EXCAVATION 

A. Slope, bench, or support all trenches in conformance with OSHA Excavation 

Regulations, and follow all specified safety requirements. 

B. Do not open more trench in advance of pipe laying than is necessary to expedite the 

Work; not more than 400', unless otherwise authorized by Engineer. 

C. Except where jacking and boring is indicated on the Drawings, specified or permitted 

by Engineer, excavate trenches by open cut from the surface. 

D. Alignment, Grade, and Minimum Cover: 

1. Establish alignment and grade or elevation from offset stakes. 

2. Excavate trenches so pipes can be laid straight at uniform grade without dips or 

bumps, between the terminal elevations indicated on the Drawings. 

3. Comply with pipe specification sections regarding vertical and horizontal 

alignment and max joint deflection. 

4. Water lines to have minimum bury as shown on the Drawings, and in general, 

grade shall follow surface contours unless otherwise shown on the Drawings. 

E. Limiting Trench Widths: 

1. Excavate to a width which will provide adequate working space and pipe 

clearances for proper pipe installation, jointing, embedment. 

2. If needed to reduce earth loads to prevent sloughing cut banks back on slopes 

which extend not lower than 1' above the top of the pipe. 

3. Trench widths and minimum clearances between installed pipe and trench wall: 

Pipe Size 

Minimum 

Trench Width 

Minimum 

Clearance 

Maximum Trench 

Width at Top of Pipe 

18″ or less O.D. plus 16″ 8″ O.D. plus 24″ 

Larger than 18″ O.D. plus 24″ 12″ O.D. plus 24″ 



PS 31 23 33-6    SFC222-11 

F. Mechanical Excavation: 

1. Do not use where its operation would damage trees, buildings, culverts, or other 

existing property, structures, or utilities above or below ground; hand-excavate 

only in such areas. 

2. Use mechanical equipment of a type, design, and construction and operated so 

that: 

a. Rough trench bottom elevation can be controlled. 

b. Uniform trench widths and vertical sidewalls are obtained from 1' above 

the top of the installed pipe to the bottom of the trench. 

c. Trench alignment is such that pipe is accurately laid to specified alignment 

and is centered in the trench with adequate clearance between pipe and 

trench sidewalls. 

d. Do not undercut trench sidewalls. 

G. Cuts in Existing Paved Surfaces: 

1. Applies to streets, sidewalks, curbs, driveways, and other existing paved 

surfaces. 

2. No larger than necessary to provide adequate working space. 

3. Cut a clean groove not less than 1-1/2″ deep along each side of trench or around 

perimeter of excavation area. 

4. Remove pavement and base pavement to provide shoulder not less than 6″ wide 

between cut edge and top edge of trench. 

5. Do not undercut trenches, resulting in bottom trench width greater than top 

widths. 

6. Make pavement cuts to and between straight or accurately marked curved lines 

parallel to trench centerline or limits of excavation. 

7. Where the trench crosses existing paved surfaces, remove and replace the paved 

surface between saw cuts as specified for pavement. 

H. Excavation Below Pipe: 

1. Except as otherwise required, excavate trenches below the underside of pipes as 

indicated on the Drawings to allow placement of granular pipe bedding 

material. 

2. Where excavating in earth for 6″ and smaller pipe, Contractor has the following 

options for excavating trench bottoms:  

a. Excavate below pipe subgrade and place granular embedment. 

b. Grade trench bottom to provide uniform and continuous support between 

bell holes or end joints. 

I. Excavation for Bell Holes: 

1. Excavate to provide adequate clearance for tools and methods of pipe 

installation. 

2. Do not allow any part of bells or couplings to contact the trench bottom, walls, 

or granular embedment when pipe is joined. 

J. Excavated Material:  Place stockpiled excavated materials in a manner that will not 

obstruct work or endanger personnel or the public. 

1. Excavated materials shall not obstruct sidewalks or driveways for extended 

periods of time. 
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2. Excavated materials shall not obstruct hydrants, valve pit covers, valve boxes, 

or other utility controls. 

3. Excavated materials shall not obstruct gutters, unless other temporary 

provisions have been made for street drainage. 

4. Excavated materials shall not obstruct natural drainage ways. 

K. Surplus Excavated Material:  Excavated material in excess of that needed to backfill 

to the limits indicated in the Contract Documents shall be properly disposed off-site 

in compliance with regulatory requirements at no additional cost to the Owner. 

3.08 PIPE BEDDING 

A. Class D per ASTM C12. 

B. Class C per ASTM C12. 

C. Class B per ASTM C12. 

D. Crushed Stone Encasement per ASTM C12. 

E. Class A-I:  ASTM C12 Class A-1 using plain concrete. 

F. Class A-II:  ASTM C12 Class A-1 using reinforced concrete; No. 4 A-36 steel 

reinforcing bars parallel to pipe with steel area not less than 0.4% of the area of 

concrete above top of pipe. 

G. Class A-III:  ASTM C12 reinforced concrete encasement; 3000 psi concrete; No. 4 

A-36 steel reinforcing bars; reinforcing parallel to pipe with steel area not less than 

0.4% of the area of concrete above and below pipe; reinforcing bars wrapped around 

parallel bars at 36″ maximum spacing. 

H. Bedding class or type as scheduled. 

I. Carefully place bedding in accordance with ASTM C12 to provide uniform and 

continuous support to pipe barrel, except at bell holes in all cases.  No bridging will 

be allowed. 

3.09 MANHOLE SUBGRADE 

A. Subgrade Material:  Use same bedding class as specified for adjacent pipe bedding. 

B. Compaction:  90% ASTM D1557. 

3.10 TRENCH BACKFILL 

A. Material as defined by applicable reference for installation for type of pipe used. 

B. Bedding, Initial Backfill, and Backfill:  If native materials cannot meet the 

requirements of Part 2 specified herein or if the specified field compaction cannot be 

obtained, Contractor shall import suitable material at no additional cost to the Owner. 
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C. Bedding:  Carefully “shovel-slice” or tamp bedding so that the material fills and 

supports the haunch area under the pipe without voids. 

D. Initial Backfill:  Place in layers that do not exceed 8″ in height of backfill material in 

its uncompacted state. 

E. Backfill:  Place in layers heights suitable to enable the Contractor to achieve the 

specified compaction throughout the full depth of backfill using Contractor’s selected 

means and methods and without damaging the pipe. 

F. Paved Traveled Areas: 

1. 90% ASTM D1557 compaction. 

2. Top 12″ below subgrade, 95% ASTM D1557 compaction. 

G. Unpaved Traveled Areas and Treatment Plant/Pump Station Sites: 

1. 90% ASTM D1557 compaction. 

H. Untraveled Areas:  Compacted to at least undisturbed natural density but not less than 

85% ASTM D1557. 

I. Water Settled Backfill:  Use only where permitted by Engineer: 

1. Where permitted, apply to obtain effective settlement with a minimum of water. 

2. Do not permit trench to overflow. 

3. Do not settle by water puddling until after trench has been backfilled to ground 

surface. 

4. Introduce water above the pipe embedment through a long pipe nozzle so 

disturbance of granular embedment or compacted material is held to an absolute 

minimum. 

5. Add backfill material to compensate for settlement below surface grade and 

settled during puddling operations. 

J. Install identification tape in backfill 24″ directly above top of all buried pipe, unless 

otherwise scheduled or shown on Drawings.  Use tape with metallic foil stripes for all 

non-metallic pipes. 

K. Upper 18″ of trench shall contain no particles larger than 6″ in any dimension. 

L. Surface Finish: 

1. For placement of paving or gravel surfacing, subgrade where applicable. 

2. Match existing and surrounding contours. 

3. Graded finished appearance. 

3.11 FIELD QUALITY CONTROL 

A. Section 01 45 00 – Quality Control. 

B. Section 01 70 00 – Execution Requirements. 
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C. Test Schedule unless otherwise directed by the Engineer: 

1. Minimum of one field density test for each compacted layer of trench backfill 

for each 250 LF of trench in traveled areas. 

D. Minimum of one field density test for each compacted layer of trench backfill for 

each 500 LF of trench in untraveled areas. 

E. Minimum of two field density tests for each compacted layer of trench backfill at 

each road crossing. 

3.12 PIPE BEDDING SCHEDULES 

A. Cast or Ductile Iron Pipe: 

1. Minimum Bedding Class: 

 

Pipe 

Diameter 

Trench Depth 

To Top of Pipe 

Bedding 

Class 

14″ or less 5' or less D 

 5' – 12' C 

 More than 12' B 

Larger than 14″ 12' or less C 

 More than 12' B 

B. PVC, HDPE, and Other Plastic Type Pipes: 

1. As recommended by manufacturer. 

2. Minimum Bedding Class: 

a. Trench depth to top of pipe less than 10'; Class C. 

b. Trench depth to top of pipe 10' or more; Class B. 

3. Gravity sewer lines bedded to meet maximum deflection requirements given 

with pipe specifications. 

C. Corrugated Metal Pipe: 

1. Minimum Bedding Class: 

a. Trench depth to top of pipe less than 5'; Class C. 

b. Trench depth to top of pipe more than 5'; Class B. 

3.13 PIPE MARKING SCHEDULE 

A. Identification Tape:  Potable Water, Power, Sanitary, Communication, and Gas. 

 

 

END OF SECTION 
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SECTION 31 37 16 

 

RIPRAP SURFACE TREATMENT 

 

PART 1 GENERAL 

1.01 SCOPE OF WORK 

A. The construction of riprap surface treatment shall consist of furnishing and placing 

stone, with or without grout, with or without wire mesh, or sacked concrete riprap.  

The depth and type of riprap shall be as shown on the construction plans. 

1.02 REFERENCES: 

A. American Association of State Highway and Transportation Officials: 

1. AASHTO T 96 – Resistance to Degradation of Small-Size Coarse Aggregate by 

Abrasion and Impact in the Los Angeles Machine. 

2. AASHTO T 103 – Soundness of Aggregates by Freezing and Thawing 

(Procedure A Total Immersion in Water). 

3. AASHTO T 104 – Soundness of Aggregate by Use of Sodium Sulfate or 

Magnesium Sulfate. 

B. American Society for Testing and Materials International: 

1. ASTM C127 – Relative Density (Specific Gravity) and Absorption of Coarse 

Aggregate. 

1.03 SUBMITTALS 

A. Submit in accordance with Section 01 33 00 – Submittal Procedures: 

1. Certify that materials comply with specification requirements. 

PART 2 PRODUCTS 

2.01 STONE 

A. Sound and durable, free from seams and coatings, and of such characteristics that it 

will not disintegrate when subjected to the action of water.  Riprap stone or rock shall 

meet the following criteria: 

1. Specific gravity of 2.65, as determined by ASTM C127.  If available rock does 

not meet this density, then the size and depth of riprap shall be increased 

according to the following table: 

 

Specific Gravity Percent Increase in Size and Depth 

2.65   0 

2.60   5 

2.50 15 

2.40 25 
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2. Los Angeles abrasion wear of not more than 50% as determined by  

AASHTO T 96. 

3. Soundness loss of not more than 21%, as determined by AASHTO T 104. 

4. Freeze thaw loss of not more than 10% after 12 cycles, per AASHTO T 103, 

Procedure A. 

5. The size and gradation of riprap stone shall be as designated on the Drawings, 

and as further designated in the following Table. 

6. Stone shall be of shapes which will form a stable protection structure of the 

required depth.  Rounded boulders or cobbles shall not be used on slopes 

steeper than 2 to 1 unless grouted.  Angular shapes may be used on any slope.  

Flat or needle shapes will not be acceptable unless the thickness of the piece is 

more than 1/3 the length. 

7. Waste concrete may be used if the pieces are sound, free from coatings, meet 

the size requirements specified for stone, and is specifically approved on the 

Drawings. 

 

CLASSIFICATION AND GRADATION OF ORDINARY RIPRAP 

Riprap Designation 

% Smaller Than or 

Equal To Given Size 

by Weight 

Minimum 

Dimension Inches 

Km* 

Inches 

Type L 

(Light) 

100 

35-55 

10 

   12** 

 9 

 2 

  9 

*km = mean particle size 

**At least 30% of all stones by weight shall be this dimension. 

2.02 FILTER CLOTH 

A. Non-Woven Polyester Geotextile, such as: 

1. Mirafi No. 140N Drainage Fabric, Mirafi Inc., Charlotte, North Carolina, 

2. or Engineer-reviewed equivalent. 

PART 3 EXECUTION 

3.01 PREPARATION OF GROUND SURFACES 

A. The bed for riprap shall be shaped and trimmed to provide even surfaces. 

B. Specified filter cloth shall be placed on earth bed prior to placement of stone. 

C. Earth surface shall be shaped and trimmed to conform to the construction plans prior 

to the placement and compaction of the gravel type of filter material. 

3.02 PLACING FILTER CLOTH 

A. The surface to receive the cloth shall be prepared to a relatively smooth condition free 

of obstructions, depressions, and debris.  The cloth shall not be laid in a stretched 

condition but shall be laid loosely with a long dimension perpendicular to the channel 

centerline.  The cloth shall be placed so the upstream edge overlaps the downstream 
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edge a minimum of 12″, with securing pins inserted through both layers at no greater 

than 2' intervals.  Cloth damaged or displaced before or during installation or 

placement of the overlaying riprap shall be replaced or repaired to the satisfaction of 

the Engineer at the Contractor’s expense. 

3.03 PLACING RIPRAP STONE 

A. When the required riprap is less than 20″ in depth, stone shall be placed by hand 

unless otherwise authorized by the Engineer.  Stone shall be placed to provide a 

minimum of voids.  The larger stone shall be placed in the toe return, foundation 

course, and on the outer surface of the riprap.  Stones shall be placed with their 

longitudinal axis normal to the face of the embankment and so arranged that each 

rock above the foundation course has at least a 3 point bearing on the underlying 

stones.  Bearing on smaller stones used to chink voids will not be acceptable.  

Interstices between stones shall be chinked with small stones and spalls.  The finished 

surface shall be even and tight and shall not vary from the planned surface by more 

than 3″ per foot of depth.  When the required riprap is 20″ or more in depth, the stone 

may be placed by dumping and spread in layers by bulldozers or other suitable 

equipment. 

B. Riprap shall be placed to its full design thickness (depth) in one operation. 

 

END OF SECTION 
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SECTION 32 12 16 

 

ASPHALT PAVING FOR SMALL AREAS 

 

 

PART 1 GENERAL 

 

1.01 SCOPE OF WORK 

 

A. Furnish and place asphalt pavement as detailed on the Drawings. 

 

B. Establish grades set grading stakes to the designed elevation.  In establishing grades, 

make adjustments for existing improvements, accessibility, proper drainage, 

adjoining property rights and appearance. 

 

C. Preparation of Subgrade: 

1. Remove debris, vegetation, or other perishable materials from the job site, 

except for trees or shrubs designated for preservation. 

2. Grade site to be paved to the required section and remove excess material from 

the location of the work. 

3. Remove material in soft spots to a depth required to provide a firm foundation 

and replace with a material equal to, or better than, the best subgrade material 

on the site. 

4. Compact the entire subgrade area thoroughly at the lowest moisture content at 

which a handful of the soil can be molded by a firm closing of the hand.  The 

surface of the subgrade after compaction shall be hard, uniform, smooth, and 

true to grade and cross-section. 

5. Treat subgrade areas with a soil sterilant at the rate specified by the 

manufacturer to prevent the growth of weeds. 

6. Prime the subgrade. 

 

D. Thickness of Structure:  Provide crushed aggregate base course on the prepared 

subgrade to the compacted thickness shown on the Drawings.  Place plant mixed 

asphalt surface course in a single course to a compacted thickness shown on the 

Drawings. 

 

E. Tack Coat:  If laying plant-mix asphalt in more than one lift, apply a tack coat of 

asphalt applied at the rate of 0.1 gallons/yd2 between lifts. 

 

F. Sampling and Testing:  If specified, furnish samples of the materials to be used in the 

work for test and analysis representative. 

 

G. Equipment, Materials, and Labor:  Provide the necessary equipment, materials, and 

labor to complete the job acceptable to the owner.  Variations in the size and amount 

of equipment will depend on the size of the area being paved. 

 

H. Smoothness:  The surface of the completed work, when tested with a 10' straightedge, 

shall not contain irregularities in excess of 1/4″. 

 



SFC222-11 32 12 16-2  

1.02 JOB CONDITIONS 

 

A. Weather Limitations: 

1. Apply bituminous tack and prime coats only when the ambient temperature is  

40oF and when the temperature has not been below 35oF for 12 hours 

immediately prior to application. 

2. Do not apply tack and prime coat when the subgrade surface is wet or contains 

an excess of moisture which would prevent uniform distribution and the 

required penetration. 

3. Construct each bituminous pavement structure course only when an 

atmospheric temperature is above 40oF and rising, when the underlying base is 

dry, and when weather is not rainy, foggy, or stormy. 

 

PART 2 PRODUCTS 

 

2.01 MATERIALS 

 

A. Subgrade:  Existing in-place soil except organic materials, solid obstructions, muck 

and other unsuitable materials shall be removed.  Filling pockets in the subgrade with 

base course material or asphalt will generally not be permitted. 

 

B. Crushed Aggregate Base Course:  Naturally or artificially graded mixture of natural 

or crushed gravel, crushed stone, and natural or crushed sand; ASTM D2940, with at 

least 90% passing a 1-1/2″ sieve and not more than 8% passing a No. 200 sieve. 

 

C. Prime and Tack Coats:  Emulsified asphalt suitable for the intended use and local soil 

conditions.  Tack Coat of diluted SS-1, SS-1 h, CSS-1 or CSS-1h.  The asphalt 

emulsion should be diluted with equal parts of water. 

 

D. Asphalt:  The asphalt for the plant mix asphalt shall meet the requirements of ASTM 

Standard Specification D3515 Type 1, Grade B, or the appropriate NMSHTD 

specification for plant mix, hot laid asphalt for the job site area. 
 

PART 3 INSTALLATION 

 

3.01 CONSTRUCTION 

 

A. Spreading Base and Surface Courses:  Asphalt Base and Surface: 

1. For all areas of more than 1,000 yd2, spread asphalt base and surface courses 

and strike off with a paver.  Correct irregularities in the surface of the pavement 

course directly behind the paver.  Remove excess material forming high spots 

with a shovel or a lute.  Fill in indented areas with hot mix and smooth with a 

lute or the edge of a shovel pulled over the surface.  Casting of mix over such 

areas shall not be permitted. 

2. If it is impractical to use a paver or spreader box in areas of 1,000 yd2 or less, 

asphalt base and surface courses may be spread and finished by hand.  Wood or 

steel forms, rigidly supported to ensure correct grade and cross-section, may be 

used.  Perform placing by hand to avoid segregation of the mix.  Broadcasting of 
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the material shall not be permitted.  Any lumps that do not break down readily 

shall be removed. 

 

B. Prime Coat:  Apply prime coat to penetrate and seal, but not flood, the base course 

surface.  Dry up excess prime coat with blotter sand approved by the Engineer.  

Properly cure prime coat. 

 

C. Compaction: Asphalt Base and Surface:  Start rolling as soon as the hot-mix asphalt 

can be compacted without displacement.  Continue rolling until the hot-mix asphalt is 

thoroughly compacted and roller marks have disappeared. 

1. In areas too small for the roller, a vibrating plate compactor or hand tamper 

may be used to achieve thorough compaction. 

 

3.02 PROTECTION: 

 

A. After final rolling, do not permit traffic on bituminous pavement until it has cooled 

and hardened, and in no case sooner than 6 hours. 

 

B. Provide barricades and warning devices as required to protect pavement and the 

general public. 

 

3.03 GUARANTEE 

 

A. Guarantee in writing the workmanship and materials of the completed pavement for a 

period of one year. 

 

 

END OF SECTION  
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SECTION 32 16 00 

 

SITE IMPROVEMENTS CONCRETE WORK 

CURBS, GUTTERS, SIDEWALKS, PATIOS, AND DRIVEWAYS 

 

 

PART 1 GENERAL 

 

1.01 WORK INCLUDED 

 

A. Construction of Portland cement concrete curb, gutter, combination curb and gutter, 

and driveways of the dimensions and design as indicated, and placed in one course on 

the prepared subgrade or base, at the locations and to the required lines and grades; as 

shown on the drawings 

 

1.02 QUALITY ASSURANCE 

 

A. Allowable Tolerances: 

1. Finished surfaces will not be acceptable if varying from a straight line by more 

than 1/8 inch when checked with a 10-foot straightedge. 

 

1.03 SUBMITTALS 

 

A. Concrete mix design. 

 

PART 2 PRODUCTS 

 

2.01 MATERIALS 

 

A. Forms: 

1. The formwork shall be designed in accordance with ACI 347. 

2. Chamfer Strips:  Clear white pine, surface against concrete planed. 

3. Form Coating:  Industrial lubricants “Nox-crete Form Coating”, “L&M Debond”, 

Protex “Pro-Cote”, Richmond “Rich Cote”, or A/E approved equivalent. 

4. Form Ties:  Removable end, permanently embedded body type not requiring 

auxiliary spreaders, with cones on outer ends, embedded portion 1” minimum 

back from concrete face.  If not provided with threaded ends, construct for 

breaking off ends without damage to concrete. 

5. Earth cuts shall not be used as forms for vertical surfaces, unless indicated on 

project drawings. 

 

B. Reinforcing: 

1. AASHTO M55 

2. Bars:  ASTM A615, Grade 60 

3. Bar supports:  PS7; CRSI Class B, fabricated from galvanized wire. 

4. Welded Wire Fabric:  ASTM A185 or A497:  6 x 6 – 10 x 10 welded wire 

fabric with supporting chairs shall be installed in: 

a. Drivepads 

b. Sidewalks crossing drivepads 
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C. Portland Cement Concrete: 

1. Cement:  ASTM C150, Type I or II.  Fly ash:  ASTM C618, Class F, except 

loss on ignition not more than 5%. 

2. Fine aggregate:  Clean, natural sand, ASTM C33. 

3. Coarse aggregate:  Crushed rock, natural gravel or other inert granular material, 

ASTM C33 except clay and shale particles no more than 1%. 

4. Water:  Clean, fresh and potable. 

5. Admixtures: 

a. Retarder:  ASTM C494, Type D; Grace “Duratard-HC”, Master Builders 

“Pozzolith 300-R”, Protex “Protard”, Sika Chemical “Plastiment”, or A/E 

approved equivalent. 

b. Plasticizer:  ASTM C494, Type A; Grace “WRD A-HC”, Master Builders 

“Rheobuild 1000”, Sika Chemical “Plastocrete”, or A/E approved 

equivalent. 

c. Air entraining agent:  ASTM C260; Grace “Darex AEA”, Master Builders 

“MB-VR”, Protex “AES”, Sika Chemical “AEK”, or A/E approved 

equivalent. 

d. Water reducing agent ASTM C494, Type A; Master Builders “Polyheed 

997”, or A/E approved equivalent. 

 

D. Accessories: 

1. Polyethylene film:  PS17, 6 mil 

 

E. Joint Fillers: 

1. Preformed expansion joint filler:  AASHTO M33 or M153. 

2. Exterior expansion joint material:  Asphalt impregnated fiberboard:  ASTM 

D994. 

 

F. Joint Sealers:  AASHTO M173 

 

2.02 CONCRETE MIX 

 

A. Comply with ASTM C94 

 

B. Schedule: 

1. Water to Cementitious Material Ratio:  Maximum 0.50 

2. 4000 psi, unless otherwise scheduled or shown on the Drawings. 

3. Volumetric Air Content:  4.5% to 7.5% 

4. Compressive strength at 28 days: 

5. Design slump:  4 inches maximum 

 

C. Admixtures: 

1. Content, batching method, and time of introduction in accordance with the 

manufacturer’s recommendations for compliance with this specification.  

Include a water-reducing admixture.  Calcium chloride shall not be used. 

 

D. Coarse Aggregate Maximum nominal dimension 3/4” for 8” concrete members. 
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E. Consistency: 

1. Suitable for the placement conditions. 

2. Slump uniform. 

3. Aggregate floating uniformly throughout the concrete mass. 

4. Flow sluggishly when vibrated or spaded. 

5. Adjust mix in field, with A/E’s approval, as required to meet specifications. 

 

PART 3 EXECUTION 

 

3.01 INSPECTION 

 

A. Prior to placing forms, check to see that the subgrade has been compacted to the 

degree as noted on the Drawings. 

 

3.02 INSTALLATION 

 

A. Forms:  In accordance with ACI 347: 

1. Mortartight, exposed concrete surfaces free from irregularities, true to line, 

grades, and dimensions shown on the drawings, rigid and properly braced, ties 

arranged so that metal will not show or discolor concrete surface, bevel or 

chamfer exterior corners. 

2. Coat forms with acceptable release material. 

 

B. Reinforcing Steel: 

1. Remove rust, scale, grease or any coating which may impair bond to concrete. 

2. Provide supports to provide minimum cover and spacing. 

3. Provide splice lengths as required by ACI 318. 

 

C. Concrete: 

1. Place before initial set has occurred, but in no event after the concrete has 

contained its water content for more than 30 minutes. 

2. Place concrete on compacted moist surfaces, free from standing or running 

water. 

3. Concrete to be conveyed and placed in an approved manner to prevent 

segregation of the coarse aggregate. 

4. Cold weather comply with ACI 306, hot weather comply with ACI 305. 

5. Concrete shall be poured to thicknesses and dimensions shown on Drawings. 

 

D. Finishing: 

1. Curb and Gutter: 

a. Unless otherwise noted, give concrete a light broom finish with the brush 

marks parallel to the curb line or gutter line. 

2. Sidewalks and Patios: 

a. Unless otherwise noted, give concrete a light broom finish with the brush 

marks perpendicular to the curb line, gutter line or edge of concrete. 

3. Drivepads: 

a. Unless otherwise noted, give concrete a light broom finish with the brush 

marks perpendicular to the curb line or gutter line. 
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E. Joints: 

1. Provide control joints at intervals indicated on the Drawings. 

a. Extend joint into the concrete for at least one-third of the depth and make it 

approximately 1/8 inch wide. 

2. Provide 1/2” preformed expansion joints at 36’ on center maximum, at curb 

returns and adjacent to buildings, walls and other immovable objects. 

3. Edge all edges not specifically dimensioned with a 1/4” or a 3/8” edging tool. 

4. Seal all joints. 

 

F. Backfilling: 

1. Remove all forms. 

2. Do not place earth backfill or pavement adjacent to curb and gutter or sidewalk 

until at least seven (7) curing days have elapsed. 

3. Backfill with approved material. 

4. Thoroughly compact backfill to the same density as the subgrade and at the 

proper moisture content. 

 

3.03 FIELD QUALITY CONTROL  

 

A. Test cylinders shall be taken as ordered, during placement of each 1500 feet of curb 

and gutter. Two cylinders for 7 day and two cylinders for 28-day tests shall be 

required for the footage specified. Furnish cylinders and pay all transportation and 

testing charges. Bid amount for curb and gutter shall include such charges. 

 

3.04 PROTECTION AND CURING 

 

A. Protect new work from traffic damage. This includes erection and maintenance of 

barricades, warning lights or signs, and watchmen to direct traffic. Traffic shall be 

excluded from the new construction for not less than 7 days when the temperatures 

are 70 degrees F. or higher and not less than 10 days when temperatures are not lower 

than 60 degrees F.  If the temperatures are lower than 60 degrees F, traffic shall be 

kept off for any length of time the engineer may require up to 21 days.  

 

3.05 CLEANUP OF SITE OF OPERATIONS 

 

A. Remove materials, equipment, and miscellaneous debris from the street and 

boulevard promptly upon completion of concreting and other operations,  

 

 

END OF SECTION 
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SECTION 32 17 23.13 

 

PAINTED PAVEMENT MARKINGS 

 

PART 1 GENERAL 

1.01 WORK INCLUDED 

A. Painted pavement striping and marking. 

1.02 REFERENCES 

A. Federal Specifications: 

1. FS TT-P-1952, Paint, Traffic, and Airfield Marking, Waterborne. 

1.03 SUBMITTALS 

A. Section 01 33 00 – Submittal Procedures: 

1. Paint:  Product data, performance characteristics, application procedures, and 

MSDS data. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Striping Paint – for asphalt less than one year old, or concrete free of sealers and 

efflorescence: 

1. Composition Type:  One component, water-based acrylic latex polymer. 

2. VOC, ASTM D3960, excluding water:  0.79 lbs/gallon. 

3. Total Solids:  70% solids by weight minimum. 

4. Colors Available:  White and lead-free yellow. 

5. No Pickup Dry Time, ASTM D711:  45 minutes at 50% RH. 

6. Reflective Option:  Glass beads can be dropped on surface while paint is still 

wet. 

7. Recommended Spreading Rate at 7.5 mils DFT:  Approximately 320 LF of 4″ 

stripe per gallon. 

8. Manufacturer:  Sherwin-Williams Setfast® Acrylic Latex Traffic Marking 

Paint, TM2160/TM2161, or Engineer reviewed equivalent. 

B. Striping Paint – for asphalt at least several months old, asphalt with emulsified coal 

tar type sealers, or concrete free of sealers and efflorescence: 

1. Composition Type:  One component, water based 100% acrylic emulsion 

polymer latex. 

2. Conformance:  Federal Specification TT-P-1952, Type 1. 

3. VOC, ASTM D3960 excluding water:  0.75 lbs/gallon. 

4. Total Solids:  73% solids by weight minimum. 

5. Colors Available:  White and lead free yellow, in conformance with U.S. 

Bureau of Public Roads. 

6. No Pickup Dry Time, ASTM D711:  45 minutes at 50% RH. 
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7. Reflective Option:  Glass beads can be dropped on surface while paint is still 

wet. 

8. Recommended Spreading Rate at 8.5 mils DFT:  Approximately 320 LF of 4″ 

stripe per gallon. 

9. Manufacturer:  Sherwin-Williams Setfast® Acrylic Waterborne Traffic Marking 

Paint, TM226/TM227, or Engineer reviewed equivalent. 

C. Marking Paint – Red, blue, and black colored markings for asphalt at least several 

months old, or concrete free of sealers and efflorescence: 

1. Composition Type:  One component, water based latex. 

2. VOC, EPA Method 24:  0.83 lbs/gallon. 

3. Total Solids:  68% solids by weight minimum. 

4. Colors Available:  Red, blue, black. 

5. No Pickup Dry Time, ASTM D711:  45 minutes at 50% RH. 

6. Reflective Option:  Glass beads can be dropped on surface while paint is still 

wet. 

7. Recommended Spreading Rate at 8.3 mils DFT:  Approximately 320 LF of 4″ 

stripe per gallon. 

8. Manufacturer:  Sherwin-Williams Setfast® Latex Traffic Marking Paint, 

TM2132/TM2133/TM2135, or Engineer reviewed equivalent. 

PART 3 EXECUTION 

3.01 TRAFFIC LANE AND PARKING STALL MARKINGS 

A. Cleaning:  Sweep and clean surface to eliminate loose material and dust.  Remove 

sealers and efflorescence from concrete surfaces. 

B. Application:  Apply paint with mechanical equipment to produce uniform straight 

edges.  Apply in one or two coats at manufacturer’s recommended rates. 

C. Handicapped Symbols:  Apply paint as above, in approved pattern, using clean-cut 

stencil. 

D. Add reflective glass beads where scheduled. 

3.02 SCHEDULE 

A. Paint markings on pavement as indicated on Drawings. 

 

 

END OF SECTION 
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SECTION 32 31 13 

 

CHAIN LINK FENCES AND GATES 

 

PART 1 GENERAL 

1.01 SCOPE OF WORK 

A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division 1 – General Requirements Sections apply to work of this 

Section. 

B. The Contractor shall provide all labor, materials, and appurtenances for the complete 

installation of hot-dipped galvanized chain link fence system. 

C. The extent of each type of chain link fencing is indicated on Drawings and by the 

provisions of this Section. 

1.02 SUBMITTALS 

A. Shop Drawings:  Clearly indicate plan layout, grid, spacing of components, 

accessories, fittings, and anchorage. 

B. Product Data:  Submit manufacturer’s product data, installation instructions, and 

general recommendations for each product specified. 

1.03 QUALITY ASSURANCE 

A. Completion of 10 equivalent installations. 

PART 2 PRODUCTS 

2.01 FABRIC 

A. Zinc-coated fabric shall be galvanized before weaving (GBW) with a minimum 1.2 oz 

of zinc per square foot of surface area and conform to ASTM A-392, Class 1. 

1. Wire Size:  The finished wire size shall be 9 gauge. 

2. Nominal diameter of coated wire to be 0.148″. 

B. Height of fencing is indicated on the Drawings. 

C. Fabric Schedule: 

 

Usage Size of Mesh Selvage 

  Top Bottom 

Perimeter 2” twisted knuckled 
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2.02 FRAMEWORK 

A. Posts, gate frames, braces, and horizontal rails shall be: 

1. Industrial fence round pipe post, manufactured from high tensile steel pipe cold 

formed and welded per ASTM F1043, Group 1B, having a minimum yield 

strength of 50,000 psi. 

2. The external zinc coating shall be Type B zinc (ASTM B6) with 0.9 oz/ft2. 

3. The internal coating shall be Type B zinc (ASTM B6) with 0.9 oz/ft2 or Type D, 

81% nominal zinc pigmented coating with 0.3 mils minimum thickness. 

B. Framework Dimensions and Weights: 

 Nominal Nominal 

Weight/Foot 

1. Use and Section 

 

OD - Inches Lbs/Ft 

 End corner and pull posts fabric 

height 

  

 6'0″ and less, round 2.375 3.12 

 Over 6'0″,  round 2.875 4.64 

 Intermediate (Line) posts  

 fabric height 

  

6'0″ and less, tubular 1.90 2.28 

Over 6'0″, tubular 2.375 3.12 

 Gate posts, nominal width of gate, 

single or one leaf of double gate  

  

6'0″ or less, round 2.875 4.64 

Over 6'0″ to 13'0″, round 4.00 6.56 

Over 13'0″ to 18'0″, round 6.625 18.97 

Over 18'0″, round 8.625 24.70 

Gate frames     

6'0″ or less in height, 8'0″ or 

less in width, round 

1.660 1.83 

Over 6'0″ in height 8'0″ in 

width, round 

1.90 2.28 

Rails and post braces 1.66 1.83 

 

2. Horizontal Railing: 

a. Top rail shall be supplied in 21' lengths and joined by 6″ long sleeves and 

run continuously along the top of the fence through openings provided in 

the line post tops. 

b. Top rail shall be 1.66″ OD weighing 1.83 lbs/LF. 

c. Bottom rail, middle rail and bracing are optional and shall be the same as 

specified for top rail when required. 

2.03 ACCESSORIES 

A. Caps:  Cast or pressed steel, or malleable iron, hot dip galvanized, sized to post 

dimension. 
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B. Fittings:  Sleeves, bands, clips, rail ends, tension bars, fasteners and fittings, shall be 

of galvanized press steel, malleable or cast steel as specified in ASTM F626 and FS 

RR-F-191. 

C. Top and Bottom Tension Wire:  7 gauge steel single strand, galvanized. 

D. Extension Arms:  To accommodate 3 strands of barbed wire, sloped 45° or razor 

ribbon coil. 

E. Barbed Wire:  12-1/2 gauge wire, 3 strands, 4 point, Type Z, Class 3 (0.80 oz/ft2, 

zinc-coated (galvanized),14 gauge round barbs on 5″ centers. 

F. Gates:  As indicated in the drawings, gates shall be swing or sliding as required, 

complete with latches, stops, keepers, hinges or rollers and roller tracks, and when 

required, with provision for three strands of barbed wire above the fabric. 

1. Swing gates shall conform to ASTM F900 and FS RR-F-191. 

2. Slide gates shall conform to ASTM F1184. 

3. Gate Hardware: 

a. Gate center rest, 2 piece drop latch, chain gate holdback, gate hinge 180° 

male and female, fork latch and latch catch, drop bolt, hardware for 

padlock. 

b. Gate hardware shall be in accordance with ANSI 404.2.7 and be 34″ 

minimum to 48″ maximum above the ground. 

2.04 CONCRETE 

A. 3000 psi, 2″-3″ slump, Section 03 30 00 – Cast-in-Place Concrete. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. The complete fence shall be plumb, both in line and transverse to the fence, straight 

and rigid with fabric tightly stretched and held in place firmly. 

1. Set posts in concrete footings as specified in CLFMA standard. 

2. Install chain link in accordance with Practice F567. 

B. Post Setting: 

1. Set fence posts at spacings of a maximum of 10'-0″ on center. 

2. Space gate posts according to the gate openings shown on the Drawings. 

3. Set end, gate and line posts in concrete footings. 

4. Set post to within 6″ from bottom of concrete footing. 

5. Top of footing shall be 2″ above grade and sloped to direct water away from 

posts. 

C. Fabric: 

1. Attach fabric to security side. 

2. Pull fabric taut with bottom selvage 2″ above grade. 

3. Fasten to end posts with tension bars threaded through mesh and secured with 

tension bands at maximum 15″ intervals. 
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4. Tie to line posts and top rails with tie wires spaced at maximum 12″ on posts 

and 24″ on rails. 

5. Attach to bottom tension wire with top rings at maximum 24″ intervals. 

D. Security Wire: 

1. Install 3 strands of barbed wire on arms. 

2. Anchor to end extension arms, pull taut and firmly install in slots of line post 

extension arms. 

3. Extended line posts shall be installed when using coil security fence topping. 

4. One strand of barbed wire shall be used to support coil fence topping. 

E. Gates: 

1. Install center and bottom brace rail on corner and gate leaves. 

2. Provide 3 hinges per leaf, latch, catch, drop-bolt, retainer, and locking clamp. 

3. Provide concrete center rest and drop-bolt retainers at center of double gate 

openings. 

4. Gates shall swing easily and hang true and close into the plane of the fence. 

3.02 SCHEDULE 

A. As shown on Drawings. 

B. Gates:  Single and double leafs; width as noted on Drawings. 

 

 

END OF SECTION
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SECTION 32 32 01 

 

GRAVITY RETAINING WALL SYSTEMS 

 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. This Section covers the engineering, design and construction of gravity retaining walls 

as shown on the Drawings.  

B. The types of Gravity Retaining Wall Systems covered include cast-in-place concrete 

gravity retaining walls, grouted boulder retaining walls, precast concrete retaining walls, 

segmental concrete unit masonry retaining walls, manufactured modular walls and 

gabion retaining walls. The requirements for each type of Gravity Retaining Wall are 

included in the appropriate Section of the Specifications. 

C. Unless specified otherwise on the Plans, use only cast-in-place concrete gravity wall, 

precast concrete gravity retaining wall, or a stacked grouted boulder retaining wall.  

Gabion retraining walls are permitted only where specified on the Plans. 

D. Scope of Work:  The Work shall consist of furnishing materials, labor, equipment and 

supervision for the construction of a gravity retaining wall structure in accordance with 

the requirements of this Section and in acceptable conformity with the lines, grades, 

design and dimensions shown in the project site plans.  No geogrid reinforcing will be 

allowed for this type of wall system.  This system will be designed purely as a gravity 

wall.  

1.02 RELATED SECTIONS 

A. The following is a list of Specifications which may be related to this section. 

1. Section 03 30 00 – Cast-in-Place Concrete. 

2. Section 31 22 00 – Grading. 

3. Section 31 23 01 – Excavation and Fill for Site Work. 

 

1.03 REFERENCES 

 

A. The following is a list of standards which may be referenced in this section: 

1. American Association of State Highway and Transportation Officials (AASHTO) 

2. ASTM International (ASTM): 

a. ASTM G172 – Standard Guide for Statistical Analysis of Accelerated Service 

Life Data. 

1.04 DEFINITIONS 

A. Standards: 

1. Working Drawings. Contractor-furnished documents including but not limited to 

such items as: 

a. Shop Drawings. 
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b. Design plans and related documents for Contractor-designed project elements 

such as cofferdams, bracing, false work, erection. 

c. Such other similar data required for successful completion of the Work.  

1.05 CRITERIA 

A. Service Life: 

1. Gravity Retaining Wall Systems, including all miscellaneous components, shall 

have a service life of at least 50 years in accordance with ASTM G172 and 

recommended practice for individual components of the system. 

 

B. Design the Gravity Retaining Wall System as a stable structure in accordance with these 

specifications satisfying the following conditions: 

1. The design must incorporate a factor of safety meeting the following criteria: 

 
Retaining Wall Stability Criteria 

Notes: 

1. R1, usual loading: backfill load, surcharge load (stability should be checked with and 

without the surcharge). Any existing lateral and uplift pressures due to water. Also 

includes usual loads possible during construction which are not considered short-

duration loads. 

2. R2, unusual loading: same as case R1 except the water table rises for a short duration 

or another type of loading of short duration; e.g. high wind loads, equipment surcharges 

during construction. 

3. R3, earthquake loading: same as case R1 with the addition of earthquake induced 

lateral and vertical loads, if applicable. The uplift is the same as for case R1. 

4. Less base area in compression than the minimum shown may be acceptable provided 

adequate safety against unacceptable differential settlement and bearing failure is obtained. 

 

2. All retaining walls shall be designed as gravity retaining walls without geosynthetic 

reinforcing or other types of reinforcement.  The weight and configuration of the 

wall shall provide a stable wall system. 

3. The design height shall be no less than the height shown on the Construction 

Drawings for each location appropriate. 

 

C. Design Soil Parameters:  All applicable soils parameters required for the retaining wall 

designs shall be obtained by a New Mexico Registered Professional Geotechnical 

Engineer hired by the Contractor.  The design parameters shall be developed based on 

soils samples obtained at the various sites as required. 

Case No. 

Loading 

Condition 

Sliding 

Factor of 

Safety, FS 

Overturning Criteria 

Minimum Base Area in 

Compression 

Minimum 

Bearing 

Capacity 

Safety 

Factor 

Soil 

Foundation 

Rock 

Foundation 

R1 Usual 1.5 100% 75% 3.0 

R2 Unusual 1.33 75% 50% 2.0 

R3 Earthquake 1.1 

Resultant 

Within Base 

Resultant 

Within Base >1.0 
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1.06 SUBMITTALS 

A. Section 01 33 00 – Submittal Procedures: 

1. Product Data: 

a. Manufacturer’s product data for each component. 

b. Materials of construction, weights and capacities. 

c. Information indicating conformance with referenced design standards and 

criteria. 

2. Engineer of Record: 

a. Working Drawings and design calculations must be signed and sealed by a 

New Mexico registered Engineer.   

3. Working Drawings: 

a. Submit Working Drawings for each Gravity Retaining Wall system for each 

location for review by the Engineer at least 40 days before beginning 

construction at that location.  No fabrication shall be done until approval has 

been given by the Engineer.  Working Drawings shall include the following: 

1) Layout of the wall including plan and elevation views. 

2) Existing ground elevations field verified by the Contractor 

3) Geotechnical design parameters necessary for retaining wall design shall 

be obtained by the Contractor and included in the calculation package for 

review. 

4) Calculations supporting the design including assumptions, methodology, 

and all supporting materials for review.  

5) Complete details of elements and component parts required for the proper 

construction of the system. 

6) A complete listing of materials specifications. 

7) Earthwork, foundation, and dewatering requirements. 

8) Other information required by the Contract, necessary for complete review 

of the design or requested by the Owner’s Representative.  

4. Engineer of Record for the Gravity Retaining Wall system shall be responsible for 

the following at no additional cost to the Owner. 

a. Any special inspection required. 

b. Review of material and other submittals related to construction of the wall. 

c. Record Drawings of the constructed wall. 

d. Final inspection and certification of final completion of the Gravity Retaining 

Wall system. 

e. Any Geotechnical Investigation that is necessary for wall design and 

construction. 

PART 2  PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

 

END OF SECTION 
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SECTION 32 92 19.19 

REVEGETATIVE SEEDING 

PART 1 GENERAL  

1.01 SCOPE 

A. Work consists of soil stabilization through revegetative seeding including but not 

limited to: preparing the soil and seeding areas stripped of vegetation during 

construction operations. 

1. Refer to the Drawings, Schedules and Details for type and location of work 

required herein. 

2. Furnish labor, materials, equipment and supervision for the installation of work 

including 

a. Seeding 

b. Hydraulically Applied Mulch 

c. Site Cleanup 

d. Maintenance and Guarantee 

B. Related Work 

1. Site Grading 

2. Erosion and Sedimentation Control 

1.02 REFERENCES 

A. Definitions 

1. TOPSOIL:  Stockpiled soil from on-site.  If additional topsoil is required, 

amended native soil or soil furnished by Contractor shall consist of friable soil 

free from undesirable subsoil, refuse, or foreign materials.  It shall be free from 

weed and weed seed, roots, brush, sticks, litter, and rocks larger than 1 inch in 

any dimension.  It shall be free-draining and non-toxic, with no decomposed 

stone salts or alkali, and contain 5% Organic Matter. 

2. WEEDS:  Includes Taraxacum officinale – Dandelion, Datura stramonium – 

Jimsonweed, Elymys repens – Quackgrass, Equisetum hyemale – Horsetail, 

Ipomoea purpurea – Morning Glory, Juncus sp. – Rush Grass, Brassica sp. – 

Mustard, Chenopodium album – Lambsquarter, Stellaria media – Chickweed, 

Lepidium sp. – Cress, Digitaria sp. – Crabgrass, Cirsium arvense – Canadian 

Thistle, Cyperus rotundus – Nutgrass/Nutsedge, Toxicodendron diversilobum – 

Poison Oak, Rubus sp. – Blackberry, Jacobaea vulgaris – Tansy Ragwart, 

Cynodon dactylon – Bermudagrass, Sorghum halepense – Johnson Grass, 

Toxicodendron radicans – Poison Ivy, Muhlenbergia schreberi – Nimble Will, 

Convolvus arvenis – Bindweed, Agrostis stolonifera – Bent Grass, Allium 

ursinum – Wild Garlic, Rumex acetosa – Perennial Sorrel, and Carduus nutans 

– Musk Thistle. 
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B. Reference Standards: The following are made a part of the Contract Documents by 

reference: 

1. Association of Official Seed Analysts (AOSA). 

1.03 ADMINISTRATIVE REQUIREMENTS 

A. Coordination:  Coordinate the Work of this Section with landscaping, grading, 

construction and utility operations. 

B. Sequencing:  

1. In general, the work shall proceed as rapidly as the site becomes available, 

consistent with normal seasonal limitations for planting work. 

2. Do not prepare or plant when soil is frozen. 

C. Scheduling: Submit a work schedule for approval at least fifteen (15) days prior to 

start of work under this section.   

1. Do not schedule seeding before the middle of May  

2. Do not schedule seeding after the middle of September. 

1.04 SUBMITTALS 

A. Product Data: Manufacturer’s Literature and/or Laboratory Analysis of products 

supplied. 

1. Fiber mulch. 

2. Tank mix fertilizer. 

3. Top dress fertilizer. 

4. Graphic illustrating areas disturbed by construction to be seeded. 

B. Samples: Furnish samples of materials demonstrating conformity to this specification 

as requested by the Owner. 

C. Certificates: 

1. Certification of seed and seed mixes from a certified testing laboratory. 

2. Certification for Seed Mix to be dated within 12 months of placement. 

3. Certification that the seed has been stored in appropriate conditions in the 12 

months before arriving at the project.  

4. Certification for Seed Mix:  

a. Pure Live Seed Certification, labeled in accordance with the Federal Seed 

Laws and New Mexico Department of Agriculture labeling laws.  Include: 

1) Variety 

2) Kind of Seed 

3) Lot number 

4) Purity 

5) Germination  

6) Percent crop 

7) Percent inert 

8) Percent weed (including noxious) 

9) Origin 
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10) Test data 

11) Net weight 

b. Federal seed laws require analysis shall be  

1) No older than 5 months for seed shipped interstate 

2) No older than 9 months for seed shipped intra-state 

1.05 QUALITY ASSURANCE  

A. Requirements of Regulatory Agencies:  

1. Perform Work in accordance with applicable laws, codes and regulation 

required by authorities having jurisdiction over such work. 

2. Provide for inspections and permits required by Federal, State and local 

authorities in furnishing, transporting and installing materials. 

1.06 DELIVERY, HANDLING AND STORAGE 

A. Furnish standard products in manufacturer’s standard containers bearing original 

labels showing quantity, analysis, and name of manufacturer. 

B. Seeds must arrive in original sealed containers from the Certified Supplier and 

labeled with contents. 

C. Store in protected area. 

PART 2 PRODUCTS  

2.01 SEED 

A. Species, varieties, or origins and minimum rates of seeding are as specified herein. 

B. Substitution of Seed: Substitution may be accepted if the specified seed or seed mix is 

not available at the time of installation. 

1. Provide letters from, three sources confirming that the originally specified seed 

is not available at the time of installation.  

C. Provide certified seed of named varieties in accordance with the minimum standards 

of the appropriate seed certification agency.  

1. Seed varieties shall be shall be certified weed-free in accordance with New 

Mexico Seed Law NMSA 1978, § 76-10-13. 

2. Seed shall be furnished in sealed standard containers unless exception is 

granted in writing the A/E. 

D. Seed shall labeled in accordance with U.S. Department of Agriculture Rules and 

Regulations under the Federal Seed Act. (U.S.C. § 1551 et seq.), and NMSA seed 

labeling requirements (NMSA 1978, § 76-10-11 et seq.).  
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1. Every species and every bag shall be tagged with the following information  

a. Variety (specify if certified) 

b. Kind of Seed 

c. Lot Number 

d. Purity 

e. Germination 

f. Percentage crop seed, percentage inert, percentage noxious weeds 

g. Origin 

h. Test date 

i. Weight in pounds of this species or percentage of lot 

2. Provide seed analysis results that are not older than 12 months at the time of 

placement. 

E. Seed which has become wet, moldy or otherwise damaged in transit or in storage 

shall not be accepted. 

F. Seed Mix 

1. Furnish seed mix containing minimum 5 specimens from Grass List and 

Wildflowers & Forbes List, and the Quick Cover.  Install at specified rate for 

each type of plant seed, or as recommended by acceptable seed suppliers.  

Submit seed mix for review in accordance with Submittals Section 01 33 00 or 

Product Data 01 33 23. The seed mix specimen types are listed below. 

a. Grass:  Achnatherum hymonoides – Indian Ricegrass, Bouteloua 

curtipendula – Sideoats Grama, Bouteloua gracilis – Blue Grama, Bromus 

marginatus – Mountain Brome, Hilaria jamesii – Galleta Grass, Nassela 

viridula – Green Needlegrass, Pascopyrum smithii – Western Wheatgrass, 

Schizachyrium scoparium – Little Bluestem, Sporobolus cryptandrus – 

Sand Dropseedacre 

1) Seed application rate per acre:  

a) Drill - 8 lbs. 

b) Broadcast - 16 lbs. 

b. Wildflowers & Forbes:  Baileya multiradiata – Desert Marigold, Cleome 

serrulata – Rocky Mountain Bee Plant, Coreopsis tinctoria – Plains 

Coreopsis, Eschscholzia californica ssp. mexicana – Mexican Gold Poppy, 

Gaillardia aristata – Common Blanketflower, Gaillardia pulchella – Indian 

Blanketflower, Linum lewisii – Blue Flax, Machaeranthera bigelovii – 

Bigelow’s tansyaster, Mirabilis multiflora – Desert Four O’Clock, 

Penstemon strictus – Rocky Mountain Penstemon, Ratibida columnifera – 

Mexican Hat, Rudbeckia hirta – Black-eyed Susan 

1) Seed application rate per acre:  

a) Drill - 5 lbs. 

b) Broadcast - 10 lbs. 

c. Quick Cover: Leptochloa dubia – Green Sprangletop or Sterile Triticale 

hybrid – QuickGuard 

1) Seed application rate per acre:  

a) Drill - 5 lbs. 

b) Broadcast - 10 lbs. 
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G. Adjust rate of pure live seed using the following equation: P X G/100 = PLS where 

90% or greater cannot be achieved. Use table to illustrate where >90% PLS cannot be 

achieved. 

1. P is the percent Purity 

2. G is the percent Germination (including dormant seed) 

3. PLS is the percent Pure Live Seed 

Seed Minimum % PLS Required Pounds of PLS per Acre 

   

   

   

H. Provide documentation for premixed seed as if the Supplier sold or bagged the seeds 

separately. 

2.02 AMENDMENTS 

A. Fertilizer for Tank Mix 

1. Grade 4-2-4 pelleted, uniform in composition and free flowing  

2. Delivered in bags, fully labeled and conforming to state fertilizer laws and 

bearing the name or trademark and warrant of the producer 

3. Rate per Acre = ADD WEIGHT/RATE PER ACRE 

2.03 HYDRAULICALLY APPLIED MULCH 

A. Wood Fiber Mulch 

1. Thermally processed 100% virgin wood fiber, heated to a temperature greater 

than 380 degrees Fahrenheit for 15 minutes at a pressure greater than 80 psi  

2. Dyed green color to allow visual metering of application 

3. Moisture Content: 12% +/- 3% 

4. Water-Holding Capacity: 1,100% minimum 

5. Maximum slope inclination: 2:1 

6. Appl. rate on maximum slope: 3,000 pounds/acre  

7. Maximum slope length: 28 feet  

8. Functional longevity: up to 3 months  

B. Tackifiers: 

1. Guar derived from the seeds of the cluster bean plant, processed into water-

soluble paste guar gum paste; a natural product, environmentally benign.  

2. Plantago plant-based tackifier, also known as psyllium. Good for stabilizing 

soils, in both hydro-seeding and dust control applications. 

3. Anionic polyacrylamide (PAM), biodegradable chemical used in controlling 

dust and stopping sedimentation flows on construction sites.. 

4. Pre-mixed in mulch or added [with seed], type dependent on use and soil 

conditions. 

5. Rate: Based manufacturer’s recommendations for slope/gradient conditions  
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2.04 WATER 

A. Water used for mixing or curing shall be reasonably clean and free of oil, salt, acid, 

alkali, sugar, vegetable matter or other substances injurious to the finished product 

B. Water sources other than the local municipal domestic water supply must be approved 

by the A/E. 

C. If onsite reclaimed water sources are used, tanks and appurtenances shall be clearly 

marked with “NON-POTABLE” signage 

PART 3 EXECUTION  

3.01 EXAMINATION 

A. Verify that prepared soil base is ready to receive the Work of this Section 

B. Beginning of installation means acceptance of site conditions. 

3.02 SURFACE PREPARATION  

A. Till the seedbed with a disc, harrow, or chiseling tools to at least 2 inches in depth.  

Uproot competitive vegetation during seedbed preparation, and uniformly work the 

soil to a surface free of clods, large stones, or other deleterious material that would 

interfere with seeding equipment.  

B. Till across the slope.  Do not till the seedbed if the moisture content of the soil is 

outside the limits recommended by the seed supplier for planting, or the ground is in a 

non-tillable condition. 

C. Do not prepare more seedbed area on which the entire seeding operation can be 

applied before the surface crusts or loses seed and fertilizer to erosion.   

D. If erosion or crusting occurs, perform seedbed preparation again. 

3.03 INSTALLATION 

A. Materials shall be submitted for approval prior to installation. 

3.04 HERBICIDE/CHEMICAL APPLICATIONS 

A. Noxious weed growth on the site shall be controlled by the Contractor during the 

construction period and until the final inspection by spot application of herbicides 

which have been pre-approved by the A/E.  Spot application of herbicides means 

detailed application of only the targeted weed species by wand or wick with a 

backpack applicator.  No herbicides will be permitted for general application 

(broadcast). 
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B. Herbicides or other chemicals, if required, shall be applied using well-maintained 

spraying equipment by individuals working for Contractor who are appropriately 

licensed by any State and/or Federal agency having jurisdiction over such 

applications.  It shall be the responsibility of Contractor to be knowledgeable of any 

and all current laws and regulations pertaining to herbicide and other chemical 

applications, and to advise A/E immediately if any requests for these applications 

made are inappropriate as they pertain to these laws and regulations.  Herbicide 

application shall be conducted by trained weed control personnel who also can 

recognize the targeted weed species. 

C. Herbicides and other chemicals shall not be applied during periods when wind or 

other physical conditions cause the herbicides or chemicals to be transported a 

distance of more than five feet from the immediate area where they are being placed.  

It shall be the responsibility of the Contractor to stop work immediately and to notify 

A/E if any weather or other physical condition exists which would make the 

application of herbicides or other chemical inappropriate. 

D. Herbicides or other chemical used (except solid fertilizers, article fertilizers) shall be 

applied at a rate and strength, and by the method recommended by the manufacturer 

of the product being used.  Failure to properly apply herbicides (spot treatment) may 

result in the A/E requiring the Contractor to reseed the damaged area at no additional 

cost to the Owner. 

3.05 DRILL SEEDING 

A. Plant seed approximately 1/4 - 3/8 inch deep, unless otherwise specified or 

recommended by seed supplier. 

B. The distance between drilled furrows shall be no greater than 8 inches.  If furrow 

openers on the drill exceed 8 inches, re-drill the area. 

C. Perform seeding with grass seeding equipment that is in good working order.  

Equipment shall have the following: 

1. Double disc openers 

2. Depth bands 

3. Drop tubes 

4. Packer wheels or drag chains 

5. Rate control attachments 

6. Seed boxers with agitator for trashy seed 

D. Drill Seeder and Drop Seeder may be used interchangeably. 

3.06 BROADCAST SEEDING 

A. Some portions of project areas may be inaccessible to a drill.  In these areas, which 

shall be agreed upon by the A/E seed shall be uniformly broadcast at twice the 

specified PLS per acre and covered with soil to a depth of 1/4 inch to 3/8 inch by 

hand raking or harrowing by some other means acceptable to A/E. 
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B. Broadcast seeding shall be accomplished using hand-operated “cyclone-type” seeders 

or rotary broadcast equipment attached to construction or revegetation machinery.  

All machinery shall be equipped with metering devices.  Broadcasting by hand shall 

be acceptable on small, isolated sites.  Prior to hand broadcast seeding, divide the 

seed required into two portions.  Apply the first half of the seed and then follow-up 

by applying the second portion to ensure complete coverage by seed.  When 

broadcast seeding, passes shall be made over each site to be seeded in a manner to 

ensure an even distribution of seed.  When using hopper type equipment, seed shall 

be frequently mixed within the hopper to discourage seed settling and uneven 

planting distribution of species. 

C. Broadcast seeding shall take place immediately following the completion of final 

seedbed preparation techniques and upon inspection and approval of A/E.  Broadcast 

seeding should not be conducted when wind velocities would prohibit even seed 

distribution. 

3.07 HYDROSEEDING 

A. Do not hydro-seed non-irrigated areas unless specified on the plans. 

3.08 HYDRAULIC MULCHING ON PREPARED FINISHED GRADE. 

A. Special Mulching Equipment and Procedures:  

1. Hydraulic equipment used for the application of fertilizer, and slurry of 

prepared wood fiber mulch shall have a built-in agitation system with an 

operating capacity sufficient of agitate, suspend, and homogeneously mix a 

slurry containing up to forty (40) pounds of fiber plus a combined total of 

seventy (70) pounds of fertilizer solids for each one hundred (100) gallons of 

water.  

2. The slurry distribution lines shall be large enough to prevent stoppage. The 

discharge line shall be equipped with a set of hydraulic spray nozzles which 

provide even distribution of the slurry on the slopes to be seeded.   

3. The slurry tank shall have a minimum capacity of eight hundred (800) gallons 

and shall be mounted on a traveling unit which may be either self-propelled or 

drawn with a separate unit which will place the slurry tank and spray nozzles 

within sufficient proximity to the areas to be seeded so as to provide uniform 

distribution without waste.  

4. The A/E may authorize equipment with smaller tank capacity provided that the 

equipment has the necessary agitation system and sufficient pump capacity to 

spray the slurry in a uniform coat. 

B. Mixing:  

1. Care shall be taken that the slurry preparation should be accomplished per the 

material supplier’s recommendations and the equipment manufacturer’s written 

operations manual.   

2. Spraying shall commence immediately when the slurry is mixed and the tank is 

full. 
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3. The operator shall spray the area with a uniform, visible coat by using the green 

color of the wood pulp as a guide. 

C. Application: 

1. Contractor shall obtain approval of hydro-mulch area preparation from the A/E 

prior to application. 

2. Operators of hydro-mulching equipment shall be thoroughly experienced in this 

type of application. Apply specified slurry mix in a motion to form a uniform 

mat at specified rate. 

3. Keep hydro-mulch within areas designated and keep from contact with other 

plant material. 

4. Slurry mixture which has not been applied within four (4) hours of mixing shall 

not be used and shall be removed from the site. 

5. After application, the Contractor shall not operate any equipment over the 

covered area. 

6. Immediately after application, thoroughly wash off any plant material, planting 

areas, or paved areas not intended to receive slurry mix.  Keep all paved and 

planting areas clean during maintenance operations. 

7. Refer also to the maintenance portion of this section. 

8. Areas designed to be seeded on the drawings shall be covered uniformly with 

specified materials using hydro-mulching processes. 

a. If surfaces remain uncovered within the designated area, the Contractor 

shall seed with required grasses or ground cover materials those areas 

missed by the hydro-mulch application.  

b. Method used to seed these missed surfaces shall be an alternate seeding 

operation approved by the A/E and Owner and shall be accomplished at no 

additional cost to the Owner. 

3.09 CLEAN UP 

A. Keep all areas of work clean, neat, and orderly at all times.  Keep all paved areas 

clean during installation operations.   

B. Clean up and removal all deleterious materials and debris from the entire work area 

prior to Final Acceptance to the satisfaction of A/E. 

3.10 PROJECT CLOSEOUT 

A. Make written request for inspection prior to seeding and after areas have been seeded. 

B. Submit requests for inspections to A/E at least two (2) days prior to the anticipated 

inspection date. 

3.11 MAINTENANCE BY THE CONTRACTOR 

A. The Contractor's Maintenance Period shall begin upon review and approval at 

Substantial Completion and shall be for the period of 60 days. 
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B. The Contractor's maintenance of new seeding shall consist of watering, weeding, 

repair of all erosion and reseeding as necessary to establish a uniform stand of the 

specified grasses and forbs. 

3.12 TOP DRESS 

A. Apply top dress fertilizer (16-6-8) at the rate of ten (10) pounds per 1,000 square feet 

at no less than nor more than twenty five (25) days after seeding unless approved in 

writing by the Owner. 

3.13 GUARANTEE  

A. Contractor shall guarantee growth and coverage of seed, hydraulically applied mulch 

and other mulches under this Contract to the effect that a minimum of 95% of the area 

planted will be covered with specified planting after 60 days with no bare spots 

greater than ten (10) square feet. 

B. Contractor shall reseed and re-mulch areas determined by the A/E as deficient in 

coverage. Such rework shall be performed immediately upon notification by A/E, if 

within seeding season; rework shall be scheduled immediately if not within seeding 

season. 

3.14 FINAL ACCEPTANCE 

A. Work under this Section will be accepted by A/E upon satisfactory completion of all 

work, but exclusive of reapplication under the Guarantee Period. 

B. Final Acceptance of grass seed establishment shall be as follows: 

1. Uniform coverage of grass in excess of one (1") inch height.  No single bare 

spot of greater than sixteen (16) square feet will be accepted. 

2. The A/E and/or Owner shall judge that the previous conditions has been met. 

C. Final Acceptance of grass seed establishment shall be as follows: 

1. Satisfactory stand as specified under guarantee. 

D. Upon Final Acceptance, the Owner will assume the responsibility for maintenance of 

the work. 

END OF SECTION 
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PART 3 EXECUTION  

3.01 INSTALLATION 

A. Set rough carpentry to required levels and lines, with members plumb, true to line, 

cut, and fitted.  Fit rough carpentry to other construction; scribe and cope as needed 

for accurate fit.  Locate furring, nailers, blocking, grounds, and similar supports to 

comply with requirements for attaching other construction. 

B. Apply field treatment complying with AWPA M4 to cut surfaces of preservative-

treated lumber and plywood. 

C. Securely attach rough carpentry work to substrate by anchoring and fastening as 

indicated, complying with the following: 

1. CABO NER-272 for power-driven fasteners. 

2. Published requirements of metal framing anchor manufacturer. 

3. Table 23-II-B-1, "Nailing Schedule," and Table 23-II-B-2, "Wood Structural 

Panel Roof Sheathing Nailing Schedule," in the Uniform Building Code. 

4. Table 2305.2, "Fastening Schedule," in the BOCA National Building Code. 

5. Table 2306.1, "Fastening Schedule," in the Standard Building Code. 

6. Table 602.3(1), "Fastener Schedule for Structural Members," and Table 

602.3(2), "Alternate Attachments," in the International One- and Two-Family 

Dwelling Code. 

D. Use finishing nails for exposed work, unless otherwise indicated.  Countersink nail 

heads and fill holes with wood filler. 

E. Framing Standard:  Comply with American Forest & Paper Association's Wood 

Frame Construction Manual, unless otherwise indicated. 

F. Framing with Engineered Wood Products:  Install engineered wood products to 

comply with manufacturer's written instructions. 

G. Comply with applicable recommendations contained in APA Form No. E30K, "APA 

Design/Construction Guide:  Residential & Commercial", for types of structural-use 

panels and applications indicated. 

1. Comply with "Code Plus" provisions in above-referenced guide. 

H. Apply building paper horizontally with 2″ overlap and 6″ end lap; fasten to sheathing 

with galvanized staples or roofing nails.  Cover upstanding flashing with 4″ overlap. 

I. Apply sheathing tape to joints between sheathing panels and at items penetrating 

sheathing.  Apply at upstanding flashing to overlap both flashing and sheathing. 

 

END OF SECTION 
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