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**************************************************************************

SECTION 02921

SEEDING

06/98

**************************************************************************

NOTE:  This guide specification covers the requirements for installing seed.  This guide specification is to be used in the preparation of project specifications in accordance with ER 1110-1-8155.

Comments and suggestions on this guide specification are welcome and should be directed to the proponent of the specification.  A listing of proponents, including their organization designation and telephone number, is at URL http://www.hnd.usace.army.mil/techinfo/index.htm, and an electronic feedback page for submission of recommended changes is available at the same address.  Use of electronic communication is encouraged.

**************************************************************************

PART 1   GENERAL

**************************************************************************

NOTE:  Areas to be seeded must be shown or defined in the project drawings, and if more than one method of installing seed is specified, drawings will delineate areas for each method.

**************************************************************************

1.1   REFERENCES

**************************************************************************

NOTE:  Issue (date) of references included in project specifications need not be more current than provided by the latest change (Notice) to this guide specification.

**************************************************************************

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by basic designation only.

AGRICULTURAL MARKETING SERVICE (AMS)

AMS-01
(Aug 95) Federal Seed Act Regulations Part 201

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 602
(1995a) Agricultural Liming Materials



ASTM D 4972
(1995a) pH of Soils

ASTM D 5268
(1992; R 1996) Topsoil Used for Landscaping Purposes

ASTM D 5883
(1996) Standard Guide for Use of Rotary Kiln Produced Expanded Shale, Clay or Slate (ESCS) as a Mineral Amendment in Topsoil Used for Landscaping and Related Purposes

1.2   SUBMITTALS

**************************************************************************

NOTE:  Submittals must be limited to those necessary for adequate quality control.  The importance of an item in the project should be one of the primary factors in determining if a submittal for the item should be required.

Indicate submittal classification in the blank space using "GA" when the submittal requires Government approval or "FIO" when the submittal is for information only.  All chemical usage shall be submitted to the Contracting Officer for review and approval by the McChord 62d CEV prior to implementation.
**************************************************************************

Government approval is required for submittals with a "GA" designation; submittals having an "FIO" designation are for information only.  The following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-01 Data
Equipment; [_____].  Surface Erosion Control Material; [_____].  Chemical Treatment Material; GA[_____].

Manufacturer's literature including physical characteristics, application and installation instructions for equipment, surface erosion control material and chemical treatment material.

SD-07 Schedules
Equipment; [_____].

A listing of equipment to be used for the seeding operation.

SD-08 Statements
Delivery; [_____].

Delivery schedule.

Finished Grade and Topsoil; [_____].

Finished grade status.

Topsoil; [_____].

Availability of topsoil from the stripping and stock piling operation.

SD-09 Reports
Equipment Calibration; [_____].

Certification of calibration tests conducted on the equipment used in the seeding operation.

Soil Test; [_____].

Certified reports of inspections and laboratory tests, prepared by an independent testing agency, including analysis and interpretation of test results.  Each report shall be properly identified.  Test methods used and compliance with recognized test standards shall be described.

SD-13 Certificates
Seed; [_____].  Topsoil; [_____].  pH Adjuster; [_____].  Fertilizer; [_____].  Organic Material; [_____].  Soil Conditioner; [_____].  Mulch; [_____].Pesticide; GA[_____].

Prior to the delivery of materials, certificates of compliance attesting that materials meet the specified requirements.  Certified copies of the material certificates shall include the following:

a.  Seed.  Classification, botanical name, common name, percent pure live seed, minimum percent germination and hard seed, maximum percent weed seed content, and date tested.

b.  Topsoil.  Particle size, pH, organic matter content, textural class, soluble salts, chemical and mechanical analyses.

c.  pH Adjuster.  Calcium carbonate equivalent and sieve analysis.

d.  Fertilizer.  Chemical analysis and composition percent.

e.  Organic Material:  Composition and source.

f.  Soil Conditioner:  Composition and source.

g.  Mulch:  Composition and source.


i.  Pesticide.  EPA registration number and registered uses.

SD-14 Samples
Delivered Topsoil; [_____].

Samples taken from several locations at the source.

Soil Amendments; [_____].

A 4.5 kilogram 10 pound sample.

Mulch; [_____].

A 4.5 kilogram 10 pound sample.

SD-18 Records
Quantity Check; [_____].

Bag count or bulk weight measurements of material used compared with area covered to determine the application rate and quantity installed.

Seed Establishment Period; [_____].

Calendar time period for the seed establishment period.  When there is more than one seed establishment period, the boundaries of the seeded area covered for each period shall be described.

Maintenance Record; [_____].

Maintenance work performed, area repaired or reinstalled, diagnosis for unsatisfactory stand of grass plants.

Application of Pesticide; GA[_____].

Pesticide treatment plan with sequence of treatment work with dates and times.  The pesticide trade name, EPA registration number, chemical composition, formulation, concentration of original and diluted material, application rate of active ingredients, method of application, area treated, amount applied; and the name and state license number of the state certified applicator shall be included.

1.3   SOURCE INSPECTION

The source of delivered topsoil shall be subject to inspection.

1.4   DELIVERY, INSPECTION, STORAGE, AND HANDLING

1.4.1   Delivery
A delivery schedule shall be provided at least 10 calendar days prior to the first day of delivery.

1.4.1.1   Delivered Topsoil
Prior to the delivery of any topsoil, its availability shall be verified in paragraph TOPSOIL.  A soil test shall be provided for topsoil delivered to the site.

1.4.1.2   Soil Amendments

Soil amendments shall be delivered to the site in the original, unopened containers bearing the manufacturer's chemical analysis.  In lieu of containers, soil amendments may be furnished in bulk.  A chemical analysis shall be provided for bulk deliveries.

1.4.1.3   Pesticides

Pesticide material shall be delivered to the site in the original, unopened containers bearing legible labels indicating the EPA registration number and the manufacturer's registered uses.

1.4.2   Inspection

Seed shall be inspected upon arrival at the job site for conformity to species and quality.  Seed that is wet, moldy, or bears a test date five months or older, shall be rejected.  Other materials shall be inspected for compliance with specified requirements.  The following shall be rejected:  open soil amendment containers or wet soil amendments; topsoil that contains slag, cinders, stones, lumps of soil, sticks, roots, trash or other material over a minimum 40 mm 1-1/2 inch diameter; and topsoil that contains viable plants and plant parts.  Unacceptable materials shall be removed from the job site.

1.4.3   Storage

Materials shall be stored in designated areas.  Seed, lime, and fertilizer shall be stored in cool, dry locations away from contaminants.  Chemical treatment material shall be stored according to manufacturer's instructions and not with seeding operation materials.

1.4.4   Handling

Except for bulk deliveries, materials shall not be dropped or dumped from vehicles.

1.4.5  Time Limitation

Hydroseeding time limitation for holding seed in the slurry shall be a maximum 24 hours.

PART 2   PRODUCTS

**************************************************************************

NOTE:  Check with local Agriculture Extension Service, State Agricultural Experimental Station, local university, Turfgrass Producers International (TPI) or other reputable source to determine the proper species to specify; the proper establishment season; seed installation procedures; application rates for the soil amendments; and other installation requirements particular to the project area.  Each state Department of Transportation has standard seed mixtures which should be considered.

**************************************************************************

2.1   SEED
**************************************************************************

NOTE:  State-certified seed is more stringently monitored than State-approved seed; and therefore, more expensive.

**************************************************************************

2.1.1   Seed Classification

[State-certified] [State-approved] seed of the latest season's crop shall be provided in original sealed packages bearing the producer's guaranteed analysis for percentages of mixture, purity, germination, hard seed, weed seed content, and inert material.  Labels shall be in conformance with AMS-01 and applicable state seed laws.

2.1.2   Permanent Seed Species and Mixtures

**************************************************************************

NOTE:  Label the seed mixtures to be installed in the lawn area and field area.  Lawn areas are highly maintained and have frequent mowing.  Field areas are low maintenance with a minimum of 1 mowing per season.

**************************************************************************

Permanent seed species and mixtures shall be proportioned by weight as follows:

                                  Mixture Percent    Percent Pure

  Botanical Name   Common Name       by Weight         Live Seed

  ______________   ___________    _______________    ____________

LAWN SEED

     [_____]         [_____]          [_____]           [_____]

FIELD SEED

     [_____]         [_____]          [_____]           [_____]

2.1.3   Temporary Seed Species

Temporary seed species for surface erosion control or overseeding shall be as follows:

                                              Percent Pure

         Botanical Name      Common Name        Live Seed

         ______________      ___________      ____________

            [_____]            [_____]           [_____]

2.1.4   Quality

Weed seed shall be a maximum 1 percent by weight of the total mixture.

2.1.5   Seed Mixing

The mixing of seed may be done by the seed supplier prior to delivery, or on site as directed.

2.1.6   Substitutions

Substitutions will not be allowed without written request and approval from the Contracting Officer.

2.2   TOPSOIL
**************************************************************************

NOTE:  Stockpiled topsoil is limited and the areas that will use the soil need to be defined.  If suitable topsoil is not available within the limits of the work area, consider the economics of amending the existing soil in the smooth graded areas with fertilizer and soil amendments versus transporting topsoil to the project site.  If amending the existing soil is more economical, establish the requirements for fertilizer and soil amendments.

**************************************************************************

Topsoil shall be as defined in ASTM D 5268.  When available, the topsoil shall be the existing surface soil stripped and stockpiled onsite in accordance with Section 02300 EARTHWORK.  When additional topsoil is required beyond the available topsoil from the stripping operation, topsoil shall be delivered and amended as recommended by the soil test for the seed specified.  Topsoil shall be free from slag, cinders, stones, lumps of soil, sticks, roots, trash or other material over a minimum 40 mm 1-1/2 inch diameter.  Topsoil shall be free from viable plants and plant parts.

2.3   SOIL AMENDMENTS
**************************************************************************

NOTE:  Soil amendments are materials necessary for individual plant health requirements which are incorporated into the native soils during the seeding operation.

Field experience may be used to choose soil amendments to meet the local growing conditions on the project site.

**************************************************************************

Soil amendments shall consist of pH adjuster, fertilizer, organic material and soil conditioners meeting the following requirements.  Vermiculite shall not be used.

2.3.1   pH Adjuster 
The pH adjuster shall be an agricultural liming material in accordance with ASTM C 602.  These materials may be burnt lime, hydrated lime, ground limestone, sulfur, or shells.  The pH adjuster shall be used to create a favorable soil pH for the plant material specified.

2.3.1.1   Limestone

Limestone material shall contain a minimum calcium carbonate equivalent of 80 percent.  Gradation:  A minimum 95 percent shall pass through a 2.36 mm No. 8 sieve and a minimum 55 percent shall pass through a 0.250 mm No. 60 sieve.  To raise soil pH, ground limestone shall be used.

2.3.1.2   Hydrated Lime

Hydrated lime shall contain a minimum calcium carbonate equivalent of 110 percent.  Gradation:  A minimum 100 percent shall pass through a 2.36 mm No. 8 sieve and a minimum 97 percent shall pass through a 0.250 mm No. 60 sieve.

2.3.1.3   Burnt Lime

Burnt lime shall contain a minimum calcium carbonate equivalent of 140 percent.  Gradation:  A minimum 95 percent shall pass through a 2.36 mm No. 8 sieve and a minimum 35 percent shall pass through a 0.250 mm No. 60 sieve.

2.3.2   Fertilizer
**************************************************************************

NOTE:  Phosphorous is the chemical most responsible for vigorous root growth.  Recommended slow release fertilizers should provide a 3-4-1 nutrient ratio; For example 18-24-6.

**************************************************************************

[It shall be as recommended by the soil test] [The nutrients ratio shall be [_____] percent nitrogen, [_____] percent phosphorus, and [_____] percent potassium].  Fertilizer shall be controlled release commercial grade, free flowing, uniform in composition, and consist of a nitrogen-phosphorus-potassium ratio.  The fertilizer shall be derived from sulphur coated urea, urea formaldehyde, plastic or polymer coated pills, or isobutylenediurea (IBDU).  Fertilizer shall be balanced with the inclusion of trace minerals and micro-nutrients.

2.3.3   Nitrogen Carrier Fertilizer

[It shall be as recommended by the soil test] [The nutrients ratio shall be [_____] percent nitrogen, [_____] percent phosphorus, and [_____] percent potassium].  Nitrogen carrier fertilizer shall be commercial grade, free flowing, and uniform in composition.  The fertilizer may be a liquid nitrogen solution.

2.3.4   Organic Material
Organic material shall consist of either bonemeal, rotted manure, decomposed wood derivatives, recycled compost, or worm castings.

2.3.4.1   Bonemeal

Bonemeal shall be finely ground, steamed bone product containing from 2 to 4 percent nitrogen and 16 to 40 percent phosphoric acid.

2.3.4.2   Rotted Manure

Rotted manure shall be unleached horse, chicken or cattle manure containing a maximum 25 percent by volume of straw, sawdust, or other bedding materials.  It shall contain no chemicals or ingredients harmful to plants.  The manure shall be heat treated to kill weed seeds and be free of stones, sticks, and soil.

2.3.4.3   Decomposed Wood Derivatives

Decomposed wood derivatives shall be ground bark, sawdust, yard trimmings, or other wood waste material that is free of stones, sticks, soil, and toxic substances harmful to plants, and is fully composted or stabilized with nitrogen.

2.3.4.4   Recycled Compost

Compost shall be a well decomposed, stable, weed free organic matter source.  Compost shall be derived from food; agricultural or industrial residuals; biosolids (treated sewage sludge); yard trimmings; or source-separated or mixed solid waste.  The compost shall possess no objectionable odors and shall not resemble the raw material from which it was derived.  The material shall not contain substances toxic to plants.  Gradation:  The compost material shall pass through a 10 mm 3/8 inch screen, possess a pH of 5.5 to 8.0, and have a moisture content between 35-55 percent by weight.  The material shall not contain more than 1 percent by weight of man-made foreign matter.  Compost shall be cleaned of plastic materials larger than 50 mm 2 inches in length.

2.3.4.5   Worm Castings

Worm castings shall be screened from worms and food source, and shall be commercially packaged.

2.3.5   Soil Conditioner
**************************************************************************

NOTE:  Soil conditioners are inorganic materials used to alter the chemical or physical characteristics of the soil.

**************************************************************************

Soil conditioner shall be sand, super absorbent polymers, calcined clay, or gypsum for use singly or in combination to meet the requirements of the soil test.

2.3.5.1   Sand

Sand shall be clean and free of toxic materials.  Gradation:  A minimum 95 percent by weight shall pass a 2 mm No. 10 sieve and a minimum 10 percent by weight shall pass a 1.18 mm No. 16 sieve.  Greensand shall be balanced with the inclusion of trace minerals and nutrients.

2.3.5.2   Super Absorbent Polymers

To improve water retention in soils, super absorbent polymers shall be sized and applied according to the manufacturer's recommendations.  Polymers shall be added as a soil amendment and be cross-linked polyacrylamide, with an absorption capacity of 250-400 times its weight.  Polymers shall also be added to the seed and be a starch grafted polyacrylonitrite, with graphite added as a tacky sticker.  It shall have an absorption capacity of 100 plus times its weight.

2.3.5.3   Calcined Clay

Calcined clay shall be granular particles produced from montmorillonite clay calcined to a minimum temperature of 650 degrees C. 1200 degrees F.  Gradation:  A minimum 90 percent shall pass a 2.36 mm No. 8 sieve; a minimum 99 percent shall be retained on a 0.250 mm No. 60 sieve; and a maximum 2 percent shall pass a 0.150 mm No. 100 sieve.  Bulk density:  A maximum 640 kilogram per cubic meter 40 pounds per cubic foot.

2.3.5.4   Gypsum

Gypsum shall be commercially packaged, free flowing, and a minimum 95 percent calcium sulfate by volume.

2.3.5.5   Expanded Shale, Clay, or Slate (ESCS)

Rotary kiln produced ESCS material shall be in conformance with ASTM D 5883.

2.4   MULCH
Mulch shall be free from weeds, mold, and other deleterious materials.  Mulch materials shall be native to the region.





2.4.3   Wood Cellulose Fiber

Wood cellulose fiber shall not contain any growth or germination-inhibiting factors and shall be dyed an appropriate color to facilitate placement during application.  Composition on air-dry weight basis:  9 to 15 percent moisture, pH range from 4.5 to 6.0.

2.4.4   Paper Fiber

Paper fiber mulch shall be recycled news print that is shredded for the purpose of mulching seed.



2.6   WATER

**************************************************************************

NOTE:  When water is Government-furnished, locate the source.

**************************************************************************

Water shall be the responsibility of the Contractor, unless otherwise noted.  Water shall not contain elements toxic to plant life.

2.7   PESTICIDE
**************************************************************************

NOTE:  All chemical usage shall be submitted to the Contracting Officer for review and approval by the McChord 62d CEV prior to implementation.
**************************************************************************
Pesticide shall be insecticide, herbicide, fungicide, nematocide, rodenticide or miticide.  For the purpose of this specification, a soil fumigant shall have the same requirements as a pesticide.  The pesticide material shall be EPA registered and approved.
2.8   SURFACE EROSION CONTROL MATERIAL
**************************************************************************

NOTE:  The Contractor may propose other types of surface erosion control material, based on site conditions.

**************************************************************************

Surface erosion control material shall conform to the following:

2.8.1   Surface Erosion Control Blanket

Blanket shall be machine produced mat of wood excelsior formed from a web of interlocking wood fibers; covered on one side with either knitted straw blanket-like mat construction; covered with biodegradable plastic mesh; or interwoven biodegradable thread, plastic netting, or twisted kraft paper cord netting.

2.8.2   Surface Erosion Control Fabric

Fabric shall be knitted construction of polypropylene yarn with uniform mesh openings 19 to 25 mm 3/4 to 1 inch square with strips of biodegradable paper.  Filler paper strips shall have a minimum life of 6 months.

2.8.3   Surface Erosion Control Net

Net shall be heavy, twisted jute mesh, weighing approximately 605 grams per meter 1.22 pounds per linear yard and 1200 mm 4 feet wide with mesh openings of approximately 25 mm 1 inch square.

2.8.4   Surface Erosion Control Chemicals

Chemicals shall be high-polymer synthetic resin or cold-water emulsion of selected petroleum resins.

2.8.5   Hydrophilic Colloids

Hydrophilic colloids shall be physiologically harmless to plant and animal life without phytotoxic agents.  Colloids shall be naturally occurring, silicate powder based, and shall form a water insoluble membrane after curing.  Colloids shall resist mold growth.

2.8.6   Erosion Control Material Anchors

Erosion control anchors shall be as recommended by the manufacturer.

PART 3   EXECUTION

3.1   INSTALLING SEED TIME AND CONDITIONS

**************************************************************************

NOTE:  Specify seeding times as determined by field experience or as recommended by the Department of Agriculture County Extension Service for the species specified and to meet local growing conditions.

**************************************************************************

3.1.1   Seeding Time

Seed shall be installed from [_____] to [_____] for spring establishment; from [_____] to [_____] for summer establishment; and from [_____] to [_____] for fall establishment.

3.1.2   Seeding Conditions

Seeding operations shall be performed only during periods when beneficial results can be obtained.  When drought, excessive moisture, or other unsatisfactory conditions prevail, the work shall be stopped when directed.  When special conditions warrant a variance to the seeding operations, proposed alternate times shall be submitted for approval.

3.1.3   Equipment Calibration
Immediately prior to the commencement of seeding operations, calibration tests shall be conducted on the equipment to be used.  These tests shall confirm that the equipment is operating within the manufacturer's specifications and will meet the specified criteria.  The equipment shall be calibrated a minimum of once every day during the operation.  The calibration test results shall be provided within 1 week of testing.

3.1.4   Soil Test
Delivered topsoil, existing soil in smooth graded areas, and stockpiled topsoil shall be tested in accordance with ASTM D 5268 and ASTM D 4972 for determining the particle size, pH, organic matter content, textural class, chemical analysis, soluble salts analysis, and mechanical analysis.  Sample collection on site shall be random over the entire site.  Sample collection for stockpiled topsoil shall be at different levels in the stockpile.  The soil shall be free from debris, noxious weeds, toxic substances, or other materials harmful to plant growth.  The test shall determine the quantities and type of soil amendments required to meet local growing conditions for the seed species specified.

3.2   SITE PREPARATION

3.2.1   Finished Grade and Topsoil
**************************************************************************

NOTE:  Coordinate the placement of topsoil with Section 02300 EARTHWORK.  When stockpiled topsoil is limited, define the areas that will use this soil.  It is not necessary to topsoil all areas to be seeded; the smooth graded areas can be amended with soil amendments to meet local growing conditions for the seed specified.  This procedure may be more cost effective.  Coordinate the topsoil requirements with Sections 02922 SODDING, 02923 SPRIGGING, and 02930 EXTERIOR PLANTING.

**************************************************************************

The Contractor shall verify that finished grades are as indicated on drawings, and the placing of topsoil, smooth grading, and compaction requirements have been completed in accordance with Section 02300 EARTHWORK, prior to the commencement of the seeding operation.

3.2.2   Application of Soil Amendments

**************************************************************************

NOTE:  If more than one pH adjuster, fertilizer or soil conditioner is specified, an application rate will be provided for each material.

**************************************************************************

3.2.2.1   Applying pH Adjuster

[The pH adjuster shall be applied as recommended by the soil test] [The application rate shall be [_____] kilograms per square meter pounds per 1000 square yards].  The pH adjuster shall be incorporated into the soil to a maximum 100 mm 4 inch depth or may be incorporated as part of the tillage operation.

3.2.2.2   Applying Fertilizer

[The fertilizer shall be applied as recommended by the soil test] [The application rate shall be [_____] kilograms per square meter pounds per 1000 square yards].  Fertilizer shall be incorporated into the soil to a maximum 100 mm 4 inch depth or may be incorporated as part of the tillage or hydroseeding operation.

3.2.2.3   Applying Soil Conditioner

[The soil conditioner shall be as recommended by the soil test] [The application rate shall be [_____] kilograms per square meter pounds per 1000 square yards].  The soil conditioner shall be spread uniformly over the soil a minimum 25 mm 1 inch depth and thoroughly incorporated by tillage into the soil to a maximum 100 mm 4 inch depth.

3.2.2.4   Applying Super Absorbent Polymers

Polymers shall be spread uniformly over the soil as recommended by the manufacturer and thoroughly incorporated by tillage into the soil to a maximum 100 mm 4 inch depth.

3.2.3   Tillage

Soil on slopes up to a maximum 3-horizontal-to-1-vertical shall be tilled to a minimum 100 mm 4 inch depth.  On slopes between 3-horizontal-to-1-vertical and 1-horizontal-to-1 vertical, the soil shall be tilled to a minimum 50 mm 2 inch depth by scarifying with heavy rakes, or other method.  Rototillers shall be used where soil conditions and length of slope permit.  On slopes 1-horizontal-to-1 vertical and steeper, no tillage is required.  Drainage patterns shall be maintained as indicated on drawings.  Areas compacted by construction operations shall be completely pulverized by tillage.  Soil used for repair of surface erosion or grade deficiencies shall conform to topsoil requirements.  The pH adjuster, fertilizer, and soil conditioner may be applied during this procedure.

3.2.4   Prepared Surface

3.2.4.1   Preparation

The prepared surface shall be a maximum 25 mm 1 inch below the adjoining grade of any surfaced area.  New surfaces shall be blended to existing areas.  The prepared surface shall be completed with a light raking to remove debris.

3.2.4.2   Lawn Area Debris

Debris and stones over a minimum 16 mm 5/8 inch in any dimension shall be removed from the surface.

3.2.4.3   Field Area Debris

**************************************************************************

NOTE:  Provide for prepared surface of areas not requiring fine raking to remove debris and stones larger than 16 mm (5/8 inch).  This procedure may be more cost effective for areas not requiring a lawn finish.

**************************************************************************

Debris and stones over a minimum 75 mm 3 inch in any dimension shall be removed from the surface.

3.2.4.4   Protection

Areas with the prepared surface shall be protected from compaction or damage by vehicular or pedestrian traffic and surface erosion.

3.3   INSTALLATION

**************************************************************************

NOTE:  Allow the Contractor seed installation options when installing areas larger than one acre.  Label seeding rates to be used for lawn areas and for field areas.  Define lawn areas and field areas on the drawings.

**************************************************************************

Prior to installing seed, any previously prepared surface compacted or damaged shall be reworked to meet the requirements of paragraph SITE PREPARATION.  Seeding operations shall not take place when the wind velocity will prevent uniform seed distribution.

3.3.1   Installing Seed

Seeding method shall be [Broadcast Seeding] [Drill Seeding] [Hydroseeding].  Seeding procedure shall ensure even coverage.  Gravity feed applicators, which drop seed directly from a hopper onto the prepared soil, shall not be used because of the difficulty in achieving even coverage, unless otherwise approved.  Absorbent polymer powder shall be mixed with the dry seed at the rate recommended by the manufacturer.

3.3.1.1   Broadcast Seeding

Seed shall be uniformly broadcast at the rate of [_____] kilograms per hectare pounds per 1000 square feet using broadcast seeders.  Half the total rate of seed application shall be broadcast in 1 direction, with the remainder of the seed rate broadcast at 90 degrees from the first direction.  Seed shall be covered a maximum 6 mm 1/4 inch depth by disk harrow, steel mat drag, cultipacker, or other approved device.

3.3.1.2   Drill Seeding

Seed shall be uniformly drilled to a maximum 13 mm 1/2 inch depth and at the rate of [_____] kilograms per hectare pounds per 1000 square feet, using equipment having drills a maximum 175 mm 7 inches distance apart.  Row markers shall be used with the drill seeder.  Half the total rate of seed application shall be drilled in 1 direction, with the remainder of the seed rate drilled at 90 degrees from the first direction.  The drilling equipment shall be maintained with half full seed boxes during the seeding operations.

3.3.1.3   Rolling

The entire area shall be firmed with a roller not exceeding 130 kilograms per meter 90 pounds per foot roller width.  Slopes over a maximum 3-horizontal-to-1 vertical shall not be rolled.  Areas seeded with seed drills equipped with rollers shall not be rolled.

3.3.2   Hydroseeding

**************************************************************************

NOTE: Retain bracketed sentence only when wood cellulose fiber will be used for mulch.

**************************************************************************

Seed shall be mixed to ensure broadcast at the rate of [_____] kilograms per hectare pounds per 1000 square feet.  Seed and fertilizer shall be added to water and thoroughly mixed to meet the rates specified.  The time period for the seed to be held in the slurry shall be a maximum 24 hours.  [Wood cellulose fiber mulch and tackifier shall be added at the rates recommended by the manufacturer after the seed, fertilizer, and water have been thoroughly mixed to produce a homogeneous slurry.]  Slurry shall be uniformly applied under pressure over the entire area.  The hydroseeded area shall not be rolled.

3.3.3   Mulching







3.3.3.4   Non-Asphaltic Tackifier

Hydrophilic colloid shall be applied at the rate recommended by the manufacturer, using hydraulic equipment suitable for thoroughly mixing with water.  A uniform mixture shall be applied over the area.



3.3.3.6   Wood Cellulose Fiber, Paper Fiber, and Recycled Paper

Wood cellulose fiber, paper fiber, or recycled paper shall be applied as part of the hydroseeding operation.  The mulch shall be mixed and applied in accordance with the manufacturer's recommendations.

3.3.4   Watering Seed

**************************************************************************

NOTE:  Water requirements to establish seed may be greater than for the establishment of exterior plants.  McChord AFB requires a moist soil condition to a minum depth of 2 inches.
**************************************************************************

Watering shall be started immediately after completing the seeding of an area.  Water shall be applied to supplement rainfall at a rate sufficient to ensure moist soil conditions to a minimum 25 mm 1 inch [50 mm 2 inch] depth.  Run-off and puddling shall be prevented.  Watering trucks shall not be driven over turf areas, unless otherwise directed.  Watering of other adjacent areas or plant material shall be prevented.

3.4   SURFACE EROSION CONTROL

3.4.1   Surface Erosion Control Material

Where indicated or as directed, surface erosion control material shall be installed in accordance with manufacturer's instructions.  Placement of the material shall be accomplished without damage to installed material or without deviation to finished grade.

3.4.2   Temporary Seeding

[The application rate shall be [_____] kilograms per square meter pounds per 1000 square yards.]  When directed during contract delays affecting the seeding operation or when a quick cover is required to prevent surface erosion, the areas designated shall be seeded in accordance with temporary seed species listed under Paragraph SEED.

3.4.2.1   Soil Amendments

When soil amendments have not been applied to the area, the quantity of 1/2 of the required soil amendments shall be applied and the area tilled in accordance with paragraph SITE PREPARATION.  The area shall be watered in accordance with paragraph Watering Seed.

3.4.2.2  Remaining Soil Amendments

The remaining soil amendments shall be applied in accordance with the paragraph Tillage when the surface is prepared for installing seed.

3.5   QUANTITY CHECK
For materials provided in bags, the empty bags shall be retained for recording the amount used.  For materials provided in bulk, the weight certificates shall be retained as a record of the amount used.  The amount of material used shall be compared with the total area covered to determine the rate of application used.  Differences between the quantity applied and the quantity specified shall be adjusted as directed.

3.6   APPLICATION OF PESTICIDE
**************************************************************************

NOTE:  When a pest is known to be in the soil, identify the pest and the area to be treated.  All chemical usage shall be submitted to the Contracting Officer for review and approval by the McChord 62d CEV prior to implementation.
**************************************************************************

When application of a pesticide becomes necessary to remove a pest or disease, a pesticide treatment plan shall be submitted and coordinated with the installation pest management program.

3.6.1   Technical Representative

The certified installation pest management coordinator shall be the technical representative, and shall be present at all meetings concerning treatment measures for pest or disease control.  They may be present during treatment application.

3.6.2   Application

A state certified applicator shall apply required pesticides in accordance with EPA label restrictions and recommendations.  Clothing and personal protective equipment shall be used as specified on the pesticide label.  A closed system is recommended as it prevents the pesticide from coming into contact with the applicator or other persons.  Water for formulating shall only come from designated locations.  Filling hoses shall be fitted with a backflow preventer meeting local plumbing codes or standards.  Overflow shall be prevented during the filling operation.  Prior to each day of use, the equipment used for applying pesticide shall be inspected for leaks, clogging, wear, or damage.  Any repairs are to be performed immediately.  A pesticide plan shall be submitted.

3.7   RESTORATION AND CLEAN UP

3.7.1   Restoration

Existing turf areas, pavements, and facilities that have been damaged from the seeding operation shall be restored to original condition at Contractor's expense.

3.7.2   Clean Up

Excess and waste material shall be removed from the seeded areas and shall be disposed offsite.  Adjacent paved areas shall be cleaned.

3.8   PROTECTION OF INSTALLED AREAS

Immediately upon completion of the seeding operation in an area, the area shall be protected against traffic or other use by erecting barricades and providing signage as required, or as directed.  Signage shall be in accordance with Section 10430 EXTERIOR SIGNAGE.

3.9   SEED ESTABLISHMENT PERIOD
**************************************************************************

NOTE: Designer should verify and coordinate length of establishment period with customer and project manager since this will affect the contract closure.  Length of time should be coordinated with related specification sections as stated within paragraph.   McChord AFB requires a minimum of 120 days for landscape establishment from last day of the planting operation.

**************************************************************************
3.9.1   Commencement

The seed establishment period to obtain a healthy stand of grass plants shall begin on the first day of work under this contract and shall end 120 days [see note] after the last day of the seeding operation.  Written calendar time period shall be furnished for the seed establishment period.  When there is more than 1 seed establishment period, the boundaries of the seeded area covered for each period shall be described.  The seed establishment period shall be coordinated with Sections 02922 SODDING, 02923 SPRIGGING, and 02930 EXTERIOR PLANTING.  The seed establishment period shall be modified for inclement weather, shut down periods, or for separate completion dates of areas.

3.9.2   Satisfactory Stand of Grass Plants

Grass plants shall be evaluated for species and health when the grass plants are a minimum 25 mm 1 inch high.

3.9.2.1   Lawn Area

A satisfactory stand of grass plants from the seeding operation for a lawn area shall be a minimum 200 grass plants per square meter 20 grass plants per square foot.  Bare spots shall be a maximum [150] [230] mm [6] [9] inches square.  The total bare spots shall be a maximum 2 percent of the total seeded area.

3.9.2.2   Field Area

A satisfactory stand of grass plants from the seeding operation for a field area shall be a minimum 100 grass plants per square meter 10 grass plants per square foot.  The total bare spots shall not exceed 2 percent of the total seeded area.

3.9.3   Maintenance During Establishment Period

**************************************************************************

NOTE:  Check with the State Agricultural Experimental Station, Agricultural Extension Service, or other reputable agency for area specific recommendations on grass heights, and type and application rate for post-fertilizer

**************************************************************************

Maintenance of the seeded areas shall include eradicating weeds, insects and diseases; protecting embankments and ditches from surface erosion; maintaining erosion control materials and mulch; protecting installed areas from traffic; mowing and edging; watering; post-fertilization; and cleanup and restoration.  Prior to the beginning of the establishment period, the Contractor shall submit a proposed schedule for each maintenance activity with frequency and time frame to the Contracting Officer for Approval.
3.9.3.1   Mowing and edging
a.  Lawn Areas:  Lawn areas shall be mowed to a minimum 75 mm 3 inch height when the turf is a maximum 100 mm 4 inches high.  Clippings shall be removed when the amount cut prevents sunlight from reaching the ground surface.  Lawn areas shall be edged, where appropriate, to maintain clean and defined limits to the lawn areas. 
b. Field Areas:  Field areas shall be mowed once during the season to a minimum 75 mm 3 inch height.  Clippings shall be removed when the amount cut prevents sunlight from reaching the ground surface.
3.9.3.2 Watering
The Contractor is responsible for ensuring that all grass areas are adequately watered at all times, whether or not sprinklers are provided.  Where underground irrigation systems are in place, the contractor shall regularly check the systems to ensure they are working properly.  Contractor shall make adjustments and settings of automatic controllers, if any, to establish frequency and length of watering periods.  Contractor shall take the necessary action, including repairs and replacement, to ensure the irrigation system is operating properly. During the contract period, the Contractor shall repair or replace any equipment damaged as a result of contract operations at the Contractor’s expense.  Sprinkler system shall not be operated when extremely windly or freezing conditions prevail.  Watering cycles shall be timed to cause the least inconvenience to the building occupants and visitors.  Entrances shall not be wet during the arrival and departure of occupant employees/residents.  Sprinkler heads on a continuing basis shall be cleaned, adjusted, repaired, and maintained, at a proper height.  When not directly responsible for operation of the irrigation system (when there is an existing irrigation system or the irrigation system was installed or is being operated under a separate contract), the Contractor shall notify the Contracting Officer immediately of any concerns and corrective action required with the irrigation system.    

3.9.3.3   Post-Fertilization

**************************************************************************

NOTE:  This procedure enhances the establishment of the grass plants.  Organic fertilizers are typically applied the first month and again in 5 months.  The post-fertilizer should provide a 4-1-2 or 6-1-3 nutrient ratio; for example:  16-4-8 or 24-4-12.

**************************************************************************

[The fertilizer shall be applied as recommended by the soil test] [The application rate shall be [_____] kilograms per square meter pounds per 1000 square yards].  A maximum 4 kilograms per hectare 1/2 pound per 1000 square feet of actual available nitrogen shall be provided to the grass plants.  The application shall be timed prior to the advent of winter dormancy and shall be made without burning the installed grass plants.

3.9.3.4   Pesticide Treatment

Treatment for disease or pest shall be in accordance with paragraph APPLICATION OF PESTICIDE.

3.9.3.5   Repair or Reinstall

Unsatisfactory stand of grass plants and mulch shall be repaired or reinstalled, and eroded areas shall be repaired in accordance with paragraph SITE PREPARATION.
3.9.3.6  Cleanup and Restoration

During landscape maintenance work, keep pavements clean and work areas in an orderly condition.  Weeds, trimmings, etc., shall be removed from site on day work is performed and area cleaned.  Protect landscape work and materials from damage due to landscape operations, operations by other contractors and trades and trespassers.  Maintain protection during installation and maintenance periods.  Treat, repair, or replace damaged landscape work as directed.
3.9.3.7   Maintenance Record
A record of each site visit shall be furnished, describing the maintenance work performed; areas repaired or reinstalled; and diagnosis for unsatisfactory stand of grass plants.

