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SECTION 02930

EXTERIOR PLANTING

06/98

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

NOTE:  This guide specification covers the requirements for installing trees, shrubs, ground cover, and vines.  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 receive plant materials must be shown or defined in the project drawings.  The drawings will delineate individual plant material, mass plantings, and plant bed locations.

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

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.

AMERICAN NURSERY AND LANDSCAPE ASSOCIATION (ANLA)

ANLA ANSI/ANLA Z60.1
(1996) Nursery Stock

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A300
(1995) Tree Care Operations - Trees, Shrubs and other Woody Plant Maintenance

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 602
(1995a) Agricultural Liming Materials

ASTM D 4972
(1995a) pH of Soils

ASTM D 5034
(1995) Breaking Strength and Elongation of Textile Fabrics (Grab Test)

ASTM D 5035
(1995) Breaking Strength and Elongation of Textile Fabrics (Grab Test)

ASTM D 5268
(1992; R1996) 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" where the submittal requires Government approval or "FIO" where the submittal is for information only.

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

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
Geotextile; [_____].  Chemical Treatment Material; [_____].

Manufacturer's literature including physical characteristics, application and installation instructions for geotextile and chemical treatment material.

SD-04 Drawings
Shop Drawings; [_____].

Scale drawings defining areas to receive plant materials.

SD-07 Schedules
Equipment; [_____].

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

SD-08 Statements
Delivery; [_____].

Delivery schedule.

Finished Grade, Topsoil and Underground Utilities; [_____].

Finished grade status; location of underground utilities and facilities; and availability of topsoil from the stripping and stock piling operation.

SD-09 Reports
Soil Test; [_____].  Percolation 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
Plant Material; [_____].  Topsoil; [_____].  pH Adjuster; [_____].  Fertilizer; [_____].  Organic Material; [_____].  Soil Conditioner; [_____].  Organic Mulch; [_____].  Mycorrhizal Fungi Inoculum;  [_____].  Pesticide; [_____].

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

a.  Plant Material:  Classification, botanical name, common name, size, quantity by species, and location where grown.

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

c.  pH Adjuster:  Sieve analysis and calcium carbonate equivalent.

d.  Fertilizer:  Chemical analysis and composition percent.

e.  Organic Material:  Composition and source.

f.  Soil Conditioner:  Composition and source.

g.  Organic Mulch:  Composition, source, and treatment against fungi growth.

h.  Mycorrhizal Fungi Inoculum:  Plant material treated.

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.

Geotextile; [_____].

A 150 mm 6 inch square sample.

SD-18 Records
Plant Establishment Period; [_____].

Calendar time period for the plant establishment period.  When there is more than one establishment period, the boundaries of the planted areas covered for each period shall be described.

Maintenance Record; [_____].

Maintenance work performed, quantity of plant losses, and replacements; and diagnosis of unhealthy plant material.

Application of Pesticide; [_____].

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.

SD-19 Operation and Maintenance Manuals
Maintenance Instructions; [_____].

Instruction for year-round care of installed plant material.

1.3   SOURCE INSPECTIONS

The nursery or source of plant material and 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   Plant Material Identification

Plant material shall be identified with attached, durable, waterproof labels and weather-resistant ink, stating the correct botanical plant name and size.

1.4.1.2   Protection During Delivery

Plant material shall be protected during delivery to prevent desiccation and damage to the branches, trunk, root system, or earth ball.  Branches shall be protected by tying-in.  Exposed branches shall be covered during transport.

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

1.4.1.4   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.

1.4.1.5   Pesticide Material

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

1.4.2   Inspection

Plant material shall be well shaped, vigorous and healthy with a healthy, well branched root system, free from disease, harmful insects and insect eggs, sun-scald injury, disfigurement or abrasion.  Plant material shall be checked for unauthorized substitution and to establish nursery grown status.  Plant material showing desiccation, abrasion, sun-scald injury, disfigurement, or unauthorized substitution shall be rejected.  The plant material shall exhibit typical form of branch to height ratio; and meet the caliper and height measurements specified.  Plant material that measures less than specified, or has been poled, topped off or headed back, shall be rejected.  Container-grown plant material shall show new fibrous roots and the root mass shall contain its shape when removed from the container.  Plant material with broken or cracked balls; or broken containers shall be rejected.  Bare-root plant material that is not dormant or is showing roots were pulled from the ground shall be rejected.  Other materials shall be inspected for compliance with paragraph PRODUCTS.  Open soil amendment containers or wet soil amendments shall be rejected.  Topsoil that contains slag, cinders, stones, lumps of soil, sticks, roots, trash or other material larger than 40 mm 1-1/2 inch diameter shall be rejected.  Topsoil that contains viable plant material and plant parts shall be rejected.  Unacceptable material shall be removed from the job site.

1.4.3   Storage

1.4.3.1   Plant Material Storage

Plant material not installed on the day of arrival at the site shall be stored and protected in designated areas.  Plant material shall not be stored longer than 30 days.  Plant material shall be protected from direct exposure to wind and sun.  Bare-root plant material shall be heeled-in.  All plant material shall be kept in a moist condition by watering with a fine mist spray until installed.

1.4.3.2   Other Material Storage

Storage of other material shall be in designated areas.  Soil amendments shall be stored in dry locations and away from contaminants.  Chemical treatment material shall be stored according to manufacturer's instructions and not with planting operation material.

1.4.4   Handling

Plant material shall not be injured in handling.  Cracking or breaking the earth ball of balled and burlapped plant material shall be avoided.  Plant material shall not be handled by the trunk or stems.  Materials shall not be dropped from vehicles.

1.4.5   Time Limitation

Except for container-grown plant material, the time limitation from digging to installing plant material shall be a maximum 90 days.  The time limitation between installing the plant material and placing the mulch shall be a maximum 24 hours.

1.5   WARRANTY

Furnished plant material shall have a warranty for plant growth to be in a vigorous growing condition for a minimum 12 month period.  A minimum 12 month calendar time period for the warranty of plant growth shall be provided regardless of the contract time period.  When plant material is determined to be unhealthy in accordance with paragraph PLANT ESTABLISHMENT PERIOD, it shall be replaced once under this warranty.

PART 2   PRODUCTS

2.1   PLANT MATERIAL
**************************************************************************

NOTE:  Check with local Agriculture Extension Service, State Agricultural Experimental Station, local university, or other reputable source to determine the proper species to specify; the proper planting season; application rates for the soil amendments; percolation of the project site, and other plant material requirements particular to the project area.

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

2.1.1   Plant Material Classification

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

NOTE:  Specify collected plant material when they are required.  Plant material collected from native stands or established plantings must be designated as such.  Plant material growing in their native stand without the roots being pruned one year prior to shipping will sustain much more shock when transplanted than the nursery grown plant material.  Collected plant material have not adapted to changing microclimatic conditions of sun exposure or soil conditions.

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

The plant material shall be nursery grown stock conforming to ANLA ANSI/ANLA Z60.1 and shall be the species specified.

2.1.2   Plant Schedule

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

NOTE:  The minimum information that a plant schedule provides shall be the botanical name, common name, classification, caliper, height, method of handling or shipping, and special characteristics.

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

The plant schedule shall provide botanical names as included in one or more of the publications listed under "Nomenclature" in ANLA ANSI/ANLA Z60.1.

2.1.3   Substitutions

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

2.1.4   Quality

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

NOTE:  When collected plant material or plantation grown plant material are specified, the quality of the plant material will be lower and must be stated accordingly.  Collected plant material may have irregular shape and sparse branching.

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

Well shaped, well grown, vigorous plant material having healthy and well branched root systems in accordance with ANLA ANSI/ANLA Z60.1 shall be provided.  Plant material shall be provided free from disease, harmful insects and insect eggs, sun-scald injury, disfigurement and abrasion.  Plant material shall be free of shock or damage to branches, trunk, or root systems, which may occur from the digging and preparation for shipment, method of shipment, or shipment.  Plant quality is determined by the growing conditions; method of shipment to maintain health of the root system; and growth of the trunk and crown as follows.

2.1.5   Growing Conditions

Plant material shall be native to or well-suited to the growing conditions of the project site.  Plant material shall be grown under climatic conditions similar to those at the project site.

2.1.6   Method of Shipment to Maintain Health of Root System

2.1.6.1   Balled and Burlapped (BB) Plant Material

Ball size and ratio shall be in accordance with ANLA ANSI/ANLA Z60.1.  The ball shall be of a diameter and depth to encompass enough fibrous and feeding root system necessary for the full recovery of the plant.  The plant stem or trunk shall be centered in the ball.  All roots shall be clean cut at the ball surface.  Roots shall not be pulled from the ground.  Before shipment the root ball shall be dipped in gels containing mycorrhizal fungi inoculum.  The root ball shall be completely wrapped with burlap or other suitable material and securely laced with biodegradable twine.

2.1.6.2   Balled and Potted (Pot) Plant Material

Ball size and ratio shall be in accordance with ANLA ANSI/ANLA Z60.1.  The ball shall be of a diameter and depth to encompass enough fibrous and feeding root system necessary for the full recovery of the plant.  Removal shall be done by hand digging or mechanical devices.  The plant stem or trunk shall be centered in the ball.  All roots shall be clean cut at the ball surface.  Roots shall not be pulled from the ground.  Before shipment the root ball shall be dipped in gels containing mycorrhizal fungi inoculum.  Container shall be used to retain the ball unbroken.  Container shall be rigid to hold ball shape and protect root mass during shipping.

2.1.6.3   Balled and Platform (BP) Plant Material

Ball size and ratio shall be in accordance with ANLA ANSI/ANLA Z60.1.  Plants shall be prepared as balled and burlapped plant material and securely fastened to wood platform for shipping.

2.1.6.4   Bare-Root (BR) Plant Material

Minimum root spread shall be in accordance with ANLA ANSI/ANLA Z60.1.  A well branched root system characteristic of the species specified shall be provided.  Roots shall not be pulled from the ground.  Bare-root plant material shall be inoculated with mycorrhizal fungi during germination in the nursery.  Before shipment the root system shall be dipped in gels containing mycorrhizal fungi inoculum.  Bare-root plant material shall be dormant.  The root system shall be protected from drying out.

2.1.6.5   Container-Grown (C) Plant Material

Container size shall be in accordance with ANLA ANSI/ANLA Z60.1.  Plant material shall be grown in a container over a duration of time for new fibrous roots to have developed and for the root mass to retain its shape and hold together when removed from the container.  Container-grown plant material shall be inoculated with mycorrhizal fungi during germination in the nursery.  Before shipment the root system shall be dipped in gels containing mycorrhizal fungi inoculum.  The container shall be sufficiently rigid to hold ball shape and protect root mass during shipping.

2.1.7   Growth of Trunk and Crown

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

NOTE:  The form of growth desired for specimen or special purpose plant material shall be described.

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

2.1.7.1   Deciduous Trees

A height to caliper relationship shall be provided in accordance with ANLA ANSI/ANLA Z60.1.  Height of branching shall bear a relationship to the size and species of tree specified and with the crown in good balance with the trunk.  The trees shall not be "poled" or the leader removed.

a.  Single stem:  The trunk shall be reasonably straight and symmetrical with crown and have a persistent main leader.

b.  Multi-stem:  All countable stems, in aggregate, shall average the size specified.  To be considered a stem, there shall be no division of the trunk which branches more than 150 mm 6 inches from ground level.

c.  Specimen:  The tree provided shall be well branched and pruned naturally according to the species.  The form of growth desired, which may not be in accordance with natural growth habit, shall be as indicated.

2.1.7.2   Palms

Palms shall have the specified height as measured from the base of the trunk to the base of the fronds or foliage in accordance with ANLA ANSI/ANLA Z60.1.  The palm shall have straight trunk and healthy fronds or foliage as typical for the variety grown in the region of the project.  Palms trimmed or pruned for delivery shall retain a minimum of 150 mm 6 inches of foliage at the crown as a means of determining plant health.

2.1.7.3   Deciduous Shrubs

Deciduous shrubs shall have the height and number of primary stems recommended by ANLA ANSI/ANLA Z60.1.  Acceptable plant material shall be well shaped, with sufficient well-spaced side branches, and recognized by the trade as typical for the species grown in the region of the project.

2.1.7.4   Coniferous Evergreen Plant Material

Coniferous Evergreen plant material shall have the height-to-spread ratio recommended by ANLA ANSI/ANLA Z60.1.  The coniferous evergreen trees shall not be "poled" or the leader removed.  Acceptable plant material shall be exceptionally heavy, well shaped and trimmed to form a symmetrical and tightly knit plant.  The form of growth desired shall be as indicated.

2.1.7.5   Broadleaf Evergreen Plant Material

Broadleaf evergreen plant material shall have the height-to-spread ratio recommended by ANLA ANSI/ANLA Z60.1.  Acceptable plant material shall be well shaped and recognized by the trade as typical for the variety grown in the region of the project.

2.1.7.6   Ground Cover and Vine Plant Material

Ground cover and vine plant material shall have the minimum number of runners and length of runner recommended by ANLA ANSI/ANLA Z60.1.  Plant material shall have heavy, well developed and balanced crown with vigorous, well developed root system and shall be furnished in containers.

2.1.8   Plant Material Size

Plant material shall be furnished in sizes indicated.  Plant material larger in size than specified may be provided at no additional cost to the Government.

2.1.9   Plant Material Measurement

Plant material measurements shall be in accordance with ANLA ANSI/ANLA Z60.1.

2.2   TOPSOIL
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 plant material 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 soil during the planting 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 is not recommended.

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, 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 0.25 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 0.25 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 0.25 mm No. 60 sieve.

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

NOTE:  Phosphorous is the chemical most responsible for vigorous root growth.  Recommended slow release fertilizers include the following ratios:  5-10-5 or 10-6-4.

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

[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, pellet or tablet form; 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   Organic Material
Organic material shall consist of either bonemeal, peat, rotted manure, decomposed wood derivatives, recycled compost, or worm castings.

2.3.3.1   Bonemeal

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

2.3.3.2   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.  Manure shall contain no chemicals or ingredients harmful to plants.  The manure shall be heat treated to kill weed seeds and shall be free of stones, sticks, and soil.

2.3.3.3   Decomposed Wood Derivatives

Decomposed wood derivatives shall be ground bark, sawdust, or other wood waste material free of stones, sticks, and toxic substances harmful to plants, and stabilized with nitrogen.

2.3.3.4   Recycled Compost

Compost shall be a well decomposed, stable, weed free organic matter source.  It 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 or less by weight of man-made foreign matter. Compost shall be cleaned of plastic materials larger than 50 mm 2 inches in length.

2.3.3.5   Worm Castings

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

2.3.4   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 single use or in combination to meet topsoil requirements for the plant material specified.

2.3.4.1   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.

2.3.4.2   Super Absorbent Polymers

To improve water retention in soils, super absorbent polymers shall be sized according to 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.  

2.3.4.3   Calcined Clay

Granular particles shall be produced from montmorillonite clay calcined to minimum temperature of 650 degrees C. 1200 degrees F.  Gradation:  A minimum 90 percent passing 2.36 mm No. 8 sieve; a minimum 99 percent shall be retained on 0.25 mm No. 60 sieve; and a maximum 2 percent shall pass a 0.15 mm No. 100 sieve.  Bulk density:  A maximum 640 kilogram per cubic meter 40 pounds per cubic foot.

2.3.4.4   Gypsum

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

2.3.4.5   Expanded Shale, Clay, or Slate (ESCS)

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

2.4   MULCH
**************************************************************************

NOTE:  Select the type of mulch to be used.  The selection of an inorganic mulch is based upon its purpose in the landscape design and designer preference for visual interest in the area.

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

Mulch shall be free from weeds, mold, and other deleterious materials.  Mulch materials shall be native to the region.  Rotted manure is not recommended to be used as a mulch because it would encourage surface rooting of the plant material and weeds.

2.4.1   Inorganic Mulch

When inorganic mulch is required for decorative purposes, it shall be provided in areas designated, and consist of:

a.  [riverbank stone ranging in size from [_____] to [_____] mm inches]

b.  [crusher run rock ranging in size from [_____] to [_____] mm inches]

c.  [granite chips ranging in size from [_____] to [_____] mm inches]

d.  [marble chips ranging in size from [_____] to [_____] mm inches]

e.  [crushed bricks ranging in size from [_____] to [_____] mm inches]

f.  [volcanic rock ranging in size from [_____] to [_____] mm inches]

g.  [crushed shells ranging in size from [_____] to [_____] mm inches].

h.  [recycled rubber, [shredded,] [chips,] colored [black] [_____] ranging in size from [_____] to [_____] mm. [_____] to [_____] inches].
2.4.2   Organic Mulch
Organic mulch materials shall be native to the project site and consist of recycled mulch, shredded bark, wood chips, or ground bark.

2.4.2.1   Recycled Mulch

Recycled mulch may include compost, tree trimmings, or pine needles with a gradation that passes through a 65 x 65 mm 2-1/2 x 2-1/2 inch screen.  It shall be cleaned of all sticks a minimum 25 mm 1 inch in diameter and plastic materials a minimum 75 mm 3 inch length.  The material shall be treated to retard the growth of mold and fungi.  Other recycled mulch may include peanut shells, pecan shells or coco bean shells.

2.4.2.2   Shredded Bark

Locally shredded material shall be treated to retard the growth of mold and fungi.

2.4.2.3   Wood Chips and Ground Bark

Locally chipped or ground material shall be treated to retard the growth of mold and fungi.  Gradation:  A maximum 50 mm 2 inch wide by 100 mm 4 inch long.

2.5   GEOTEXTILE
Geotextile shall be woven or nonwoven; polypropylene, polyester, or fiberglass, mat in accordance with ASTM D 5034 or ASTM D 5035.  It shall be made specifically for use as a fabric around plant material.  Nominal weight shall be a minimum 120 grams per square meter 4 ounces per square yard.  Permeability rate shall be a minimum 1 mm 0.04 inch per second.

2.6   WOOD STAKING MATERIAL

Wood stakes shall be hardwood or fir; rough sawn; free from knots, rot, cross grain, or other defects that would impair their strength.

2.6.1   Bracing Stake

Wood bracing stakes shall be a minimum 50 x 50 mm 2 x 2 inch square and a minimum 2400 mm 8 feet long with a point at one end.  Stake shall be set without damaging rootball.

2.6.2   Wood Ground Stakes

Wood ground stakes shall be a minimum of 50 x 50 mm 2 x 2 inch square and a minimum 900 mm 3 feet long with a point at one end.

2.6.3   Deadmen

Wood deadmen shall be a minimum 100 x 100 x 900 mm 4 x 4 x 36 inches long.

2.7   METAL STAKING AND GUYING MATERIAL

Metal shall be aluminum or steel consisting of recycled content made for holding plant material in place.

2.7.1   Bracing Stakes

Metal bracing stakes shall be a minimum 25 mm 1 inch diameter and a minimum 2400 mm 8 feet long.  Stake shall be set without damaging rootball.

2.7.2   Metal Ground Stakes

Metal ground stakes shall be a minimum 13 mm 1/2 inch diameter and a minimum 900 mm 3 feet long.

2.7.3   Earth Anchor

Metal earth anchors shall be a minimum 13 mm 1/2 inch diameter and a minimum 600 mm 2 feet long.

2.7.4   Guying Material

Metal guying material shall be a minimum 12 gauge wire.  Multi-strand cable shall be woven wire.  Guying material tensile strength shall conform to the size of tree to be held firmly in place.

2.7.5   Turnbuckle

Metal turnbuckles shall be galvanized or cadmium-plated steel, and shall be a minimum 75 mm 3 inches long with closed screw eyes on each end.  Screw thread tensile strength shall conform to the size of tree to be held firmly in place.

2.8   PLASTIC STAKING AND GUYING MATERIAL

Plastic shall consist of recycled plastic product made for holding plant material firmly in place.  Plastic shall not be used for deadmen.

2.8.1   Plastic Bracing Stake

Plastic bracing stakes shall be a minimum 50 mm 2 inch diameter and a minimum 2400 mm 8 feet long.  Stake shall be set without damaging rootball.

2.8.2   Plastic Ground Stakes

Plastic ground stakes shall be a minimum 50 mm 1 inch diameter and a minimum 900 mm 3 feet long.

2.8.3   Plastic Guying Material

Plastic guying material shall be designed specifically for the purpose of firmly holding plant material in high wind velocities.

2.8.4   Chafing Guard

Plastic chafing guards shall be used to protect tree trunks and branches when metal is used as guying material.  The material shall be the same color throughout the project site.  Length shall be a minimum 1.5 times the circumference of the plant trunk at its base.

2.9   RUBBER GUYING MATERIAL

Rubber chafing guards, consisting of recycled material, shall be used to protect tree trunks and branches when metal guying material is applied.  The material shall be the same color throughout the project.  Length shall be a minimum 1.5 times the circumference of the plant trunk at its base.

2.10   FLAG

Plastic flag material shall be used on guying material.  It shall be a minimum 150 mm 6 inches long.  Tape color shall be consistent and visually complimentary to the entire project area.  The tape color shall meet pedestrian visual safety requirements for day and night.

2.11   TREE ROOT BARRIERS

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

NOTE:  Tree root barrier selection should be based on proven effectiveness of the product and onsite specific conditions.

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

Tree root barriers shall be metal or plastic consisting of recycled content.  Barriers shall utilize vertical stabilizing members to encourage downward tree root growth.  Barriers shall limit, by a minimum 90 percent, the occurrence of surface roots.  Tree root barriers which are designed to be used as plant pit liners will be rejected.

2.12   MYCORRHIZAL FUNGI INOCULUM
**************************************************************************

NOTE:  Mycorrhizal fungi inoculum has been proven to be beneficial and found around the roots of native plant material.  The fungi aid plant material in nutrient absorption and water retention.  These fungi are rarely present in nursery grown plant material because the growing media may be sterile.

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

Mycorrhizal fungi inoculum shall be composed of multiple-fungus inoculum as recommended by the manufacturer for the plant material specified.

2.13   WATER

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

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

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

Unless otherwise directed, water shall be the responsibility of the Contractor.  Water shall not contain elements toxic to plant life.

2.14   PESTICIDE
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.
2.15 HERBICIDE
**************************************************************************

NOTE:  Prior to specifying use of preemergents and postemergents in any planting bed or area, designer shall consider potential harm to shallow-rooted plants such as Rhododendron.  Preemergents and postemergents could also be harmful to plants that spread into adjacent soil by surface rooting or underground stolons (such as salal, hypericum, and ivy). 
**************************************************************************
  Herbicide shall be EPA registered and aproved; furnished for preemergence and postemergence application for crabgrass control and broad leaf weed control and complying with Federal Insecticide, Fungicide, and Rodentidice Act (Title 7 U.S.C. Seciton 136) for requirements on Contractor’s licensing, certification, and record keeping.  Contractor shall keep records of all pesticide applications and forward data monthly to Contracting Officer.  Record keeping format shall be submitted to Contracting Officer for approval.
The following is an approved list of pre-emergent herbicides for use in plant beds to prevent weed from growing.

Chemical



Commercial

Product Name

Benefin + oryzalin


XL

Metolachlor



Pennant 5G

Oxadiazon



Ronstar G

Oryzalin



Surflan

Prodiamine



Barricade

Trifluralin



Treflan 5G

The following is an approved list of post-emergent herbicides for use in plant beds if weeds are already growing.

Chemical



Commercial






Product Name

Fenoxaprop



Acclaim

Glyphosate



Roundup

3.9.1 Sethoxydim



Poast

PART 3   EXECUTION

3.1   INSTALLING PLANT MATERIAL TIME AND CONDITIONS

3.1.1   Deciduous Plant Material Time

Deciduous plant material shall be installed from [_____] to [_____].

3.1.2   Evergreen Plant Material Time

Evergreen plant material shall be installed from [_____] to [_____].

3.1.3   Plant Material Conditions

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

3.1.4   Tests

3.1.4.1   Percolation Test
Test for percolation shall be done to determine positive drainage of plant pits and beds.  A positive percolation shall consist of a minimum 25 mm 1 inch per 3 hours; when a negative percolation test occurs, a shop drawing shall be submitted indicating the corrective measures.

3.1.4.2   Soil Test
Delivered topsoil, excavated plant pit soil, 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 onsite 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 plant material specified.

3.2   SITE PREPARATION

3.2.1   Finished Grade, Topsoil and Underground Utilities
**************************************************************************

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 Section 02921 SEEDING, Section 02922 SODDING and Section 02923 SPRIGGING. 

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

The Contractor shall verify that finished grades are as indicated on drawings, and that the placing of topsoil, the smooth grading, and the compaction requirements have been completed in accordance with Section 02300 EARTHWORK, prior to the commencement of the planting operation.  The location of underground utilities and facilities in the area of the planting operation shall be verified.  Damage to underground utilities and facilities shall be repaired at the Contractor's expense.

3.2.2   Layout

Plant material locations and bed outlines shall be staked on the project site before any excavation is made.  Plant material locations may be adjusted to meet field conditions.

3.2.3   Protecting Existing Vegetation

When there are established lawns in the planting area, the turf shall be covered and/or protected during planting operations.  Existing trees, shrubs, and plant beds that are to be preserved shall be barricaded along the dripline to protect them during planting operations.

3.3   EXCAVATION

3.3.1   Obstructions Below Ground

When obstructions below ground affect the work, shop drawings showing proposed adjustments to plant material location, type of plant and planting method shall be submitted for approval.

3.3.2   Turf Removal

Where the planting operation occurs in an existing lawn area, the turf shall be removed from the excavation area to a depth that will ensure the removal of the entire root system.

3.3.3   Plant Pits

Plant pits for ball and burlapped or container plant material shall be dug to a depth equal to the height of the root ball as measured from the base of the ball to the base of the plant trunk.  Plant pits for bare-root plant material shall be dug to a depth equal to the height of the root system.  Plant pits shall be dug a minimum 50 percent wider than the ball or root system to allow for root expansion.  The pit shall be constructed with sides sloping towards the base as a cone, to encourage well aerated soil to be available to the root system for favorable root growth.  Cylindrical pits with vertical sides shall not be used.

3.4   INSTALLATION

3.4.1   Setting Plant Material

Plant material shall be set plumb and held in position until sufficient soil has been firmly placed around root system or ball.  In relation to the surrounding grade, the plant material shall be set even with the grade at which it was grown.

3.4.1.1   Bare-Root Plant Material

Bare-root plant material shall be placed in water a minimum 30 minutes prior to setting.

3.4.2   Tree Root Barrier

Tree root barriers shall be installed as recommended by the manufacturer.  Tree root barriers shall be used for trees located up to a maximum 1800 mm 6 feet from paved surfaces or structures.

3.4.3   Backfill Soil Mixture

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

NOTE:  The current trend in the horticultural trade has established that the root system is more likely to grow into the soils surrounding the plant pit when the backfill soil mixture is not amended and of similar composition to the excavated plant pit soil.  Specify special soil mixtures for containers in this paragraph.  When the weight of soil mixture is a concern, perlite should be used to reduce the quantity of soil.

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

The backfill soil mixture may be a mix of topsoil and soil amendments suitable for the plant material specified.  When practical, the excavated soil from the plant pit that is not amended provides the best backfill and shall be used.

3.4.4   Adding Mycorrhizal Fungi Inoculum

Mycorrhizal fungi inoculum shall be added as recommended by the manufacturer for the plant material specified.

3.4.5   Backfill Procedure

Prior to backfilling, all metal, wood, synthetic products, or treated burlap devices shall be removed from the ball or root system avoiding damage to the root system.  The backfill procedure shall remove air pockets from around the root system.  Additional requirements are as follows.

3.4.5.1   Balled and Burlapped, and Balled and Platformed Plant Material

Biodegradable burlap and tying material shall be carefully opened and folded back from the top a minimum 1/3 depth from the top of the root ball.  Backfill mixture shall be added to the plant pit in 150 mm 6 inch layers with each layer tamped.

3.4.5.2   Bare-Root Plant Material

The root system shall be spread out and arranged in its natural position.  Damaged roots shall be removed with a clean cut.  The backfill soil mixture shall be carefully worked in amongst the roots and watered to form a soupy mixture.  Air pockets shall be removed from around the root system, and root to soil contact shall be provided.

3.4.5.3   Container-Grown and Balled and Potted Plant Material

The plant material shall be carefully removed from containers that are not biodegradeable.  Prior to setting the plant in the pit, a maximum 1/4 depth of the root mass, measured from the bottom, shall be spread apart to promote new root growth.  For plant material in biodegradable containers the container shall be split prior to setting the plant with container.  Backfill mixture shall be added to the plant pit in 150 mm 6 inch layers with each layer tamped.

3.4.5.4   Earth Berm

An earth berm, consisting of backfill soil mixture, shall be formed with a minimum 100 mm 4 inch height around the edge of the plant pit to aid in water retention and to provide soil for settling adjustments.

3.4.6   Plant Bed

Plant material shall be set in plant beds according to the drawings.  Backfill soil mixture shall be placed on previously scarified subsoil to completely surround the root balls, and shall be brought to a smooth and even surface, blending to existing areas.  Earth berms shall be provided.  Polymers shall be spread uniformly over the plant bed and in the planting pit as recommended by the manufacturer and thoroughly incorporated into the soil to a maximum 100 mm 4 inch depth.

3.4.7   Watering

Plant pits and plant beds shall be watered immediately after backfilling, until completely saturated.

3.4.8   Staking and Guying

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

NOTE:  The current trend in the horticultural trade has established that staking and guying trees should not be provided unless there is high wind velocity at the project site.  The current trend in the horticultural trade has established that tree wrap should not be provided. 

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

Staking will be required when trees are unstable or will not remain set due to their size, shape, or exposure to high wind velocity.

3.4.8.1   One Bracing Stake

Trees 1200 to 1800 mm 4 to 6 feet high shall be firmly anchored in place with one bracing stake.  The bracing stake shall be placed on the side of the tree facing the prevailing wind.  The bracing stake shall be driven vertically into firm ground and shall not injure the ball or root system.  The tree shall be held firmly to the stake with a double strand of guying material.  The guying material shall be firmly anchored at a minimum 1/2 tree height and shall prevent girdling.  A chafing guard shall be used when metal is the guying material.

3.4.8.2   Two Bracing Stakes

Trees from 1800 to 2400 m 6 to 8 feet height shall be firmly anchored in place with 2 bracing stakes placed on opposite sides.  Bracing stakes shall be driven vertically into firm ground and shall not injure the ball or root system.  The tree shall be held firmly between the stakes with a double strand of guying material.  The guying material shall be firmly anchored at a minimum 1/2 tree height and shall prevent girdling.  Chafing guards shall be used when metal is the guying material.

3.4.8.3   Three Ground Stakes

Trees over a minimum 2400 mm 8 feet height and less than a maximum 150 mm 6 inch caliper shall be held firmly in place with 3 bracing or ground stakes spaced equidistantly around the tree.  Ground stakes shall be avoided in areas to be mowed.  Stakes shall be driven into firm ground outside the earth berm.  The guying material shall be firmly anchored at a minimum 1/2 tree height and shall prevent girdling.  For trees over maximum 75 mm 3 inch diameter at breast height, turnbuckles shall be used on the guying material for tree straightening purposes.  One turnbuckle shall be centered on each guy line.  Chafing guards shall be used when metal is the guying material.

3.4.9   Deadmen or Earth Anchors

Trees over a minimum 150 mm 6 inch caliper shall be held firmly in place with wood deadmen buried a minimum 900 mm 3 feet in the ground or metal earth anchors.  Multi-strand cable guying material shall be firmly anchored at a minimum 1/2 tree height and shall prevent girdling.  Turnbuckles shall be used on the guying material for tree straightening purposes.  One turnbuckle shall be centered on each guy line.  Chafing guards shall be used.

3.4.10   Flags

A flag shall be securely fastened to each guy line equidistant between the tree and the stake, deadmen, or earth anchor.  The flag shall be visible to pedestrians.

3.5   FINISHING

3.5.1   Plant Material

Prior to placing mulch, the installed area shall be uniformly edged to provide a clear division line between the planted area and the adjacent turf area, shaped as indicated.  The installed area shall be raked and smoothed while maintaining the earth berms.

3.5.2   Placing Geotextile

Prior to placing mulch, geotextile shall be placed as indicated in accordance with the manufacturer's recommendations.

3.5.3   Placing Mulch

The placement of mulch shall occur a maximum 48 hours after planting.  Mulch, used to reduce soil water loss, regulate soil temperature and prevent weed growth, shall be spread to cover the installed area with a minimum 100 mm 4 inch uniform thickness.  Mulch shall be kept out of the crowns of shrubs, ground cover, and vines and shall be kept off buildings, sidewalks and other facilities.

3.5.4   Pruning

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

NOTE:  The current trend in the horticultural trade has established that wound dressing or pruning paint should not be provided.  These procedures do not contribute to wound closure or the compartmentalization process.

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

Pruning shall be accomplished by trained and experienced personnel.  The pruning of trees and palms shall be in accordance with ANSI A300.  Only dead or broken material shall be pruned from installed plants.  The typical growth habit of individual plant material shall be retained.  Clean cuts shall be made flush with the parent trunk.  Improper cuts, stubs, dead and broken branches shall be removed.  "Headback" cuts at right angles to the line of growth will not be permitted.  Trees shall not be poled or the leader removed, nor shall the leader be pruned or "topped off".

3.6   MAINTENANCE DURING PLANTING OPERATION

Installed plant material shall be maintained in a healthy growing condition.  Maintenance operations shall begin immediately after each plant is installed to prevent desiccation and shall continue until the plant establishment period commences.  Installed areas shall be kept free of weeds, grass, and other undesired vegetation.  The maintenance includes maintaining the mulch, watering, and adjusting settling.

3.7   APPLICATION OF PESTICIDE
**************************************************************************

NOTE:  When a pest is known to be in the soil, identify the pest and the area to be treated.

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

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.

3.7.1   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.

3.7.2   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.
3.7.2 Herbicide Weed Control

Two or more applications of a preemergent herbicide and of a post-emergent herbicide shall be performed to meet the requirements of paragraph QUALITY.
3.8   RESTORATION AND CLEAN UP

3.8.1   Restoration

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

3.8.2   Clean Up

Excess and waste material shall be removed from the installed area and shall be disposed offsite.  Adjacent paved areas shall be cleared.

3.9   PLANT ESTABLISHMENT PERIOD
3.9.2 3.9.1   Commencement
**************************************************************************

NOTE:  Recommend deleting ‘the remaining contract time period because planting is usually the last activity performed on most contracts and sufficient time for establishment prior to final acceptance is not allowed.  Designer should verify and coordinate length of establishment period with customer and project manager since this will affect the contract closure.  McChord AFB requires a minimum of 120 days for landscape establishment from last day of the planting operation.  12 months is recommended as a maximum length of time for landscape establishment.  
**************************************************************************
Upon completion of the last day of the planting operation, the plant establishment period for maintaining installed plant material in a healthy growing condition shall commence and shall be in effect for the next 12 months [120 days][see note].  Written calendar time period shall be furnished for the plant establishment period.  When there is more than one plant establishment period, the boundaries of the planted area covered for each period shall be described.  The plant establishment period shall be coordinated with Sections 02921 SEEDING; 02922 SODDING; and 02923 SPRIGGING.  The plant establishment period shall be modified for inclement weather shut down periods, or for separate completion dates for areas.

3.9.2   Maintenance During Establishment Period

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

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

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

Maintenance of plant material shall include straightening plant material, straightening stakes; tightening guying material; correcting girdling; supplementing mulch; pruning dead or broken branch tips; maintaining plant material labels; watering; eradicating weeds, insects and disease; post-fertilization; cleanup and restoration; and removing and replacing unhealthy plants.  Prior to the beginning of the establishment period, the Contractor shall submit a proposed schedule of maintenance activities with frequency and time frame to the Contracting Officer for approval.
3.9.2.1   Watering Plant Material

The plant material shall be watered as necessary to prevent desiccation and to maintain an adequate supply of moisture within the root zone.  An adequate supply of moisture is estimated to be the equivalent of 25 mm 1 inch absorbed water per week, delivered in the form of rain or augmented by watering.  Run-off, puddling and wilting shall be prevented.  Unless otherwise directed, watering trucks shall not be driven over turf areas.  Watering of other adjacent areas or existing plant material shall be prevented.  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.  When not directly responsible for operation of the irrigation system, the Contractor shall notify the Contracting Officer immediately of any concerns and corrective action required with the irrigation system.  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. 
3.9.2.23.9.2.2   Weeding Control
**************************************************************************

NOTE:  Use of herbicide in planting beds must be highly selective and is not generally recommended.  Weed removal by hand is recommended.
**************************************************************************
Grass and weeds in the installed areas shall be completely removed, including the root system, on a bi-weekly basis.  Planting areas and mulched areas shall be kept in a weed-free condition as much as possible throughout the establishment period until final acceptance.
3.9.2.3   Pesticide Treatment

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

3.9.2.4   Post-Fertilization

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

NOTE:  This procedure enhances the establishment of the plant material.  The post-fertilizer should provide a 5-3-2 or 1-2-1 nutrient ratio; for example:  10-6-4 or 5-10-5.  McChord AFB requires post-fertilization during the fourth month after installation of plant materials.
**************************************************************************

The plant material shall be topdressed at the base of dripline at least once during the period of establishment with controlled release fertilizer, reference paragraph SOIL AMENDMENTS.  Apply at the rate of 1 kilogram per 10 square meters 2 pounds per 100 square feet of plant pit or bed area.  Dry fertilizer adhering to plants shall be flushed off.  The application shall be timed prior to the advent of winter dormancy.

3.9.2.5   Plant Pit Settling

When settling occurs to the backfill soil mixture, additional backfill soil shall be added to the plant pit or plant bed until the backfill level is equal to the surrounding grade.  Serious settling that affects the setting of the plant in relation to the maximum depth at which it was grown requires replanting in accordance with paragraph INSTALLATION.  The earth berm shall be maintained.
3.9.2.6 Staking and Guying

All bracing and supports, including staking and guying, shall be removed as soon as plants can become self-supporting.  Supports that must remain should be kept in good repair and functioning at all times, and trees or shrubs fully protected.  Supports or braces shall be repositioned as often as necessary to prevent damage to the tree or shrub trunk.
3.9.2.7 Pruning

See also paragraph 3.5.4 Pruning.  Pruning shall be provided to encourage a healthy natural growth pattern for each variety of tree or shrub.  All pruning shall be towards developing the natural branching structure.  All pruning shall be accomplished in accordance with accepted practices and standards. 
3.9.2.8 Cleanup and Restoration

All clippings, trimmings, cuttings, trash and debris resulting from work under this contract shall be removed from athe site on day work is performed and area cleaned.    
3.9.2.9   Maintenance Record
A record shall be furnished describing the maintenance work performed, the quantity of plant losses, diagnosis of the plant loss, and the quantity of replacements made on each site visit.

3.9.3   Unhealthy Plant Material

A tree shall be considered unhealthy or dead when the main leader has died back, or up to a maximum 25 percent of the crown has died.  A shrub shall be considered unhealthy or dead when up to a maximum 25 percent of the plant has died.  This condition shall be determined by scraping on a branch an area 2 mm 1/16 inch square, maximum, to determine if there is a green cambium layer below the bark.  The Contractor shall determine the cause for unhealthy plant material and shall provide recommendations for replacement.  Unhealthy or dead plant material shall be removed immediately and shall be replaced as soon as seasonal conditions permit.

3.9.4   Replacement Plant Material

Unless otherwise directed, plant material shall be provided for replacement in accordance with paragraph PLANT MATERIAL.  Replacement plant material shall be installed in accordance with paragraph INSTALLATION, and recommendations in paragraph PLANT ESTABLISHMENT PERIOD.  Plant material shall be replaced in accordance with paragraph WARRANTY.  An extended plant establishment period shall not be required for replacement plant material.

3.9.5   Maintenance Instructions
Written instructions shall be furnished containing drawings and other necessary information for year-round care of the installed plant material; including, when and where maintenance should occur, and the procedures for plant material replacement,.

