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part 1 - general

1.01
GENERAL


A. Perform the work in accordance with the requirements of the Contract Documents and Special Conditions.
B. Hazardous Materials – Provide materials which do not contain asbestos, PCB or other hazardous materials.
C. Provide certification in accordance with the Special Conditions from the Contractor, manufacturers, and installers that materials provided for the Work comply with the above requirements.
D. Coordinate work with that of other trades affecting or affected by work of this Section, and cooperate to assure the steady progress of work.
1.02
SECTION SUMMARY

A. Furnishing and installing all planting of new street trees in continuous soil trenches as specified herein.

B. Provide additional mulch, fertilizer, and soil amendment(s) if and as required.

C. Staking and guying, including necessary hardware and deadman if requested by Owner/Designer.

D. Maintenance under contract and guarantee.

E. Testing of soil materials including off-site borrow soil, mulch, amendment materials and manufactured soils for approved use in tree planting soil mix.  Verification testing of on-site sub-soils as required.

F. Percolation Test in tree pits.

G. Furnishing material from approved off-site source(s) as a base component for tree planting soil mix and furnishing other soil amendment materials.

H. Amending, preparing, and mixing planting soils for tree planting, throughout the life of the contract.

I. Preparing sub-grade.

1.03
RELATED SECTIONS

A. Granite Cobble Paving




Section 02518

1.04
submittals
A. Notices and Scheduling:

1. Notice of intent to perform work shall be submitted to the regulatory agencies (NYCDOT and NYCDPR) prior to installation of soil and planting.

2. Within 15 calendar days after Contract Notice to Proceed, submit to Owner/Designer invoices or certificates of deposit from nursery(ies) guaranteeing timely delivery of all specified and tagged plant materials.  If any plant materials are unavailable at the time of submittal, Contractor shall contact Owner/Designer to determine acceptable alternatives.  Indicate the following:

a. Confirm size and grade of trees to be planted.

b. Indicate source of origin and the health of trees each type.

3. Submit to Owner/Designer a schedule itemizing landscape planting work to be performed.  This schedule shall be submitted within 15 calendar days after Contract Notice to Proceed.

a. Include in this schedule anticipated dates for commencement and sequencing of tree planting work, including but not limited to selections and tagging, layouts and layout approval, placement of trees, and commencement of maintenance period. 

b. Schedule shall also include, and relate to, work being performed under separate contracts, as applicable.

c. If planting is delayed more than 24 hours after delivery, set balled and burlapped plants on the ground in a “shade house”, erected by Contractor, with rootballs well protected with soil, wet peat, or other acceptable material.  Protect balls and roots from freezing, sun, drying winds, and/or mechanical damage.  Water as necessary until planted.

B. Product Data: Submit technical descriptive data for each manufactured or packaged product of this Section.  Include manufacturer's product testing and analysis and installation instructions for manufactured or processed items and materials.

C. Locations:  Submit locations of material sources.  Submit location of mixing sites.

1. Owner/Designer shall have the right to reject any soil supplier.

2. Soil Mix supplier shall have a minimum of five years experience in supplying custom planting soil mixes.

3. Submit supplier name, address, telephone and fax numbers and contract name.

4. Submit certification that accepted supplier is able to provide sufficient quantities of materials and mixes for the entire project.

D. Certificates:

1. Submit certified analysis for each treatment, amendment, and fertilizer material specified and as used.  Include guaranteed analysis and weight for packaged material.

2. Furnish certification that each tree is true to name and in conformance with these Specifications.  In addition, furnish such certificates of inspection as may be required by Federal, State or other authorities that plant material is free of disease or hazardous insects.

3. Furnish certificates/cultivars by supplying nursery.

4. The use of chemical insect control materials is strictly prohibited.

5. Prior to job acceptance submit to Owner/Designer written certifications for the following total quantities by weight as used on Project Site for Project materials:

a. Quantity of organic amendment.

b. Quantity of additional soil amendments.

c. Quantity of antidesiccant.

E. Test Reports – Soil Analysis: The Contractor shall submit representative samples of all soil materials and organic material components which are intended to be used for planting soil mixes and final mixes, to a Soil and Plant Testing Laboratory acceptable to the Owner/Designer.   Samples of all soil materials to be brought to the site must be approved before delivery.  Deficiencies in the soils shall be corrected by the Contractor, as directed by the Owner/Designer after review of the testing agency report.  Testing reports shall include the following:

1. Date issued.

2. Project Title and names of Contractor and material supplier.

3. Testing laboratory name, address and telephone number, and name(s), as applicable, of each field and laboratory inspector.

4. Date, place, and time of sampling or test, with record of temperature and weather conditions.

5. Location of material source.

6. Type(s) of test.

7. Results of tests including identification of deviations from acceptable ranges.  

8. Particle size analysis to include sand sieve analysis shall be performed and compared to the USDA Soil Classification System per ASTM D422 (hydrometer test) or ASTM F1632 (pipette test).  The silt and clay content shall be determined on soil passing the #270 sieve and shall be reported separately.
9. Percent of organic shall be determined by an Ash Burn Test or Walkley/Black Test, ASTM F1647.

10. Saturated hydraulic conductivity per ASTM F1815.

11. Chemical analysis shall be undertaken for Nitrate, Ammonium, Nitrite, Phosphorous, Potassium, Calcium, Magnesium, Iron, Manganese, Zinc, Copper, Soluble Salts, Cation Exchange Capacity, and acidity (pH).

12. Soil analysis tests shall show recommendations for soil additives, including organic and inorganic soil amendments, necessary to accomplish particular planting objectives noted.

13. All tests shall be performed in accordance with the current standards of the Association of Official Agriculture Chemists.

14. Certified reports on analysis from producers of composted organic materials are required, particularly when sources are changed.  The analysis performed shall include pH, density, salinity, total organic nitrogen, Carbon-to-Nitrogen Ratio, Solvita Maturity Index (or approved equal test for measuring CO2 rate / NH3 volatility), moisture, sodium, potassium, calcium, magnesium, and phosphorous.  Yard waste composts that may contain grass clippings shall be tested for chlopyralid and picloram.

15. Biological Tests for organisms in compost and mixes:

a. Contact the testing laboratory to review testing and sampling requirements before sending samples.

b. Sampling requirements: At middle height of windrow, remove sample two feet into the pile.  Place sample in clean container.  Repeat gathering methods for five to ten times at equidistant spacing intervals on both sides of the compost pile.  Mix gathered samples with clean utensils. Remove approximately 500g of mixed composite samples. Send final sample by overnight courier to the testing laboratory.  Submit sample with completed testing laboratory submission form.

c. Maintain clear and concise records for testing and sampling procedures.

d. Compost samples shall be testing for the following:


1) Active bacterial biomass.

2) Total bacterial biomass.

3) Active fungal biomass.

4) Total fungal biomass.

5) Protozoa, to include flagellates, amoebae, and ciliates.

6) Total nematode numbers.

7) Hyphal diameter

16. Testing Agencies: The following firms – or their approved equals – are acceptable for testing the various components:
a. Compost testing: Woods End Research Laboratory, PO Box 297, Mt. Vernon, ME 04352, phone 800-451-0337, fax 207-293-2488. 
b. Soil physical and chemical analysis, all components and planting soil mixes: physical soil analysis including particle size analysis shall be determined by an A2LA Accredited Lab.  Soil chemical analysis can be performed at University of Massachusetts West Experiment Station, Amherst, MA 01003, phone 413-545-2311, fax 413-545-1931.

c. Compost/Biological Testing: Soil Foodweb New York, 555 Hallock Avenue, Rte 25A, Suite #7, Port Jefferson Station, NY 11776, tel. 631-474-8848, fax 631-474-8847.


17.
Although the report(s) may contain the laboratory’s comments or recommendations regarding amendment requirements or procedures, the report shall not be interpreted to prescribe or dictate procedures or quantities of soil materials for the work of this Contract. 

F. All approved samples shall be submitted to the Owner/Designer, including:    
1. Leaf mold, each source, 5 lb. packaged.
2. Sand, each source, 5 lb. packaged.

3. Loam, each source, 5 lb. Packaged.

4. Base component material, each source, 5 lb. packaged.
5. Yard Waste Compost, each source, 5 lb. packaged.

6. Each mix type specified 5 lb. packaged.

G. Statement(s) of Qualifications: Submit within 45 days of notice to proceed to confirm qualifications as specified in Article 1.06, herein.

H. Equipment Data: Submit descriptive information with wheel load data for each proposed item of equipment to be used for execution of earthwork of this Contract.  Equipment Data will be evaluated for conformance to site restriction of use.

I. Schedule and Protection Plan: Submit a detailed plan for scheduling and sequencing of all contract work and for protection of soil mixes and other completed work including coordination with contractors requiring access through the site.  Indicate with schedules and plans the utilization of finished work protection measures (wooden protection boards or other approved methods, erosion and sedimentation controls, and corrugated or welded-peak-faced steel plates at construction vehicle entries to minimize off-site tracking of soil by tire treads) over the work area of construction operations concurrent with all construction operations until substantial completion. 
J. Schedule for performing percolation tests.

1.05
QUALITY ASSURANCE
A. Qualifications:

1. Installation and maintenance foreman on the job shall be competent, English-speaking supervisor(s), experienced in landscape installation and maintenance.  Perform work with personnel totally familiar with planting soil preparation and planting installations under the supervision of a foreman experienced with landscape work.

2. Agricultural Chemist/Soil Scientist: Experienced person or persons employed by public or private soils testing laboratory, qualified and capable of performing tests, making soil recommendations, and issuing reports as specified.  

3. It shall be the responsibility of the Contractor to see that the specifications are being adhered to.  Failure of the Owner/Designer to immediately reject unsatisfactory workmanship or to notify the Contractor of his/her deviation from the specifications shall not relieve the Contractor of his/her responsibility to repair and/or replace unsatisfactory work.

B. References:

1. Association of Official Agricultural Chemists.

2. American Society for Testing and Materials (ASTM) using test criteria as specified or required by other references.

3. Soil Science Society of America, Methods of Soil Analysis.

4. Tree and shrub transplanting manual, latest edition, International Society of Arboriculture.

5. American Standard for Nursery Stock, latest edition, American Association of Nurserymen, Inc.

C. Pre-Installation Conferences: Person(s) responsible for soil preparation and mixes of this Section shall attend Pre-Installation Conference(s) to coordinate with work of other sections.

D. Inspections and Testing

1. Soil, leaf mold, mulch and other materials testing and soil-mix testing required in this Section, shall be furnished and paid for by Contractor.
2. The Owner reserves the right to take and analyze at any time such additional samples of materials as deemed necessary for verification of conformance to specification requirements.  Contractor shall furnish samples for this purpose upon request and shall perform testing as requested.

1.06
REGULATORY REQUIREMENTS
A. Comply with all rules, regulations, laws and ordinances of local, state and federal authorities having jurisdiction.  Provide labor, materials, equipment and services necessary to make Work shall comply with such requirements without additional cost to Owner.

B. Procure and pay for permits and licenses required for work of this section.  

1.07
project/site conditions
A. The Contractor shall be responsible for pedestrian and vehicular safety and control within the work site.  He/she shall provide the necessary warning devices and ground personnel needed to give safety, warning and protection to persons and vehicular traffic within the area.  

B. During site preparation, soil installation and protection, the Contractor shall be responsible for all damage to existing features above and below ground (benches, utility lines, irrigation pipes, lampposts, path surfaces, and existing vegetation) incurred as a result of work operations.  Repairs and/or replacements shall be made to the satisfaction of the Owner. 

C. Investigate the conditions of public thoroughfares and roads as to availability, clearances, loads, limits, restrictions, and other limitations affecting transportation to, ingress into and egress from this work site.  Conform to all government regulations in regard to the transportation of materials to, from, and at the job site, and secure in advance such permits as may be necessary.

D. Should the Contractor, in the course of Work, find any discrepancies between Contract Drawings and physical conditions or any omissions or errors in Drawings, or in layout as furnished by the Owner, it will be Contractor’s duty to inform the Owner/Designer immediately in writing for clarification.  Work done after such discovery(-ies), unless authorized by Owner/Designer, shall be done at the Contractor’s risk. 

E. Environmental Requirements for Soils:

1. Perform both off-site mixing and on-site soil work only during suitable weather conditions.  Do not work soil when frozen, excessively wet or in otherwise unsatisfactory condition.  

2. Soil mixes shall not be handled, hauled or placed during rain or wet weather or when near or above the point where maximum compaction will occur. 

F. Environmental Requirements for Soil: Sequencing and Scheduling: Adjust, relate together and otherwise coordinate work of this Section with work or Project and all other Sections of Project Specifications.

G. Environmental Requirements and Planting Schedule: Plant only within the following dates, weather permitting.  Do not plant when the ground is frozen, excessively wet, or the soil is otherwise in an unsatisfactory condition for planting:

1. The Spring season for trees shall be that period from March 1 through  May 15.  

2. The Fall season is divided into two parts made necessary by the handling characteristics of two plant types.

1) September 1 through October 15 shall be the fall planting season for evergreen trees.

2) October 15 through December 1 shall be the fall planting season for deciduous trees except trees considered as Fall planting hazards.

1.08
product delivery, storage and handling
A. Packaged Materials:  Deliver packaged materials to the location where soils are to be mixed, in unopened bags or containers, each clearly bearing the name, guarantee, and trademark of the producer, material composition, manufacturers' certified analysis, and the weight of the material.  

B. Soil or amendment materials stored on site temporarily in stockpiles prior to placement shall be protected from intrusion of contaminants and erosion.  All temporary storage means and methods shall be approved by the Owner.

C. Store and handle packaged materials in strict compliance with manufacturer’s instructions and recommendations.  Protect all materials from weather, damage, injury and theft.

D. In addition, the following provision is established: Material should not be handled or hauled, placed or compacted when it is wet as after a heavy rainfall or is frozen.  Soil should be handled only when the moisture content is less than the point where maximum compaction will occur. 

E. After mixing, soil materials shall be covered with a tarpaulin until time of actual use, and protected from contamination or erosion. 

F. Inspection

1. Trees shall be subject to inspection and approval by the Owner/Designer at the place of growth, and again upon delivery and prior to planting for conformity to specification requirements as to quality, size and variety.  Such approval shall not impair the right of rejection due to damage suffered in handling, transportation and/or planting.  Rejected trees shall be removed immediately from the site.  Inspection outside the State of New York shall be made at the expense of the Contractor.  A Contractor’s representative shall be present at all inspections.

Written requests for inspection of trees at their place of growth shall be submitted to the Owner/Designer at least 14 days prior to digging.  The Owner/Designer may refuse inspection if in his/her judgment a sufficient quantity of trees is not available for inspection.  

1. Tagging of trees shall be as follows: for every 20 trees planted, 22 trees will be tagged assuring appropriate replacement for (a) trees damaged prior to transplanting and (b) trees requiring replacement under terms of the two-year guarantee.

G. Plant Material, Conditions of Moving and Delivery:

1. The use of an antidesiccant shall not be allowed except by written approval and consent by Owner/Designer.

a. If approved, spray deciduous plants with an antidesiccant, immediately before moving plant material from its source, applying an adequate film over trunks, branches, twigs, and foliage.

b. Approval shall be required for any subsequent instance of use.

2. Dig and handle trees with care to prevent injury to trunks, branches and roots.

3. Do not prune prior to delivery. Do not bend or bind-tie trees in such manner as to damage bark, break branches or destroy natural shape.  Pack and ship to ensure arrival at site in good condition.  Provide protective covering during delivery.  No trees will be accepted if the rootball is cracked or broken, or trunks scarred, or branches broken.

4. Trees:

a. Deliver after preparations of planting areas have been completed and approved and place plants immediately.

b. If planting is delayed more than 24 hours after delivery, set balled and burlapped plants on the ground in a "shade house", erected by Contractor, with rootballs well protected with soil, wet peat, or other acceptable material.  Protect balls and roots from freezing, sun, drying winds, and/or mechanical damage.  Water as necessary until planted.  

1.09
guarantee PERIOD AND REPLACEMENTS
A. The guarantee period for trees shall begin at the date of final acceptance.
B. All trees shall be guaranteed by the Contractor for a period of two years from the date of final acceptance to be in good, healthy and flourishing condition as determined by the Owner/Designer.

C. When work is accepted in parts, the guarantee periods extend from each of the partial acceptance to the terminal date of the last guarantee period.  Thus, all guarantee periods terminate at one time.

D. The Contractor shall replace, without cost, and as soon as weather conditions permit, and within a specified planting period, all trees determined dead and/or dying by the Owner/Designer during and at the end of the guarantee period.

1. Trees shall be replaced that are not free of dead or dying branches and bearing foliage of normal density, size and color.

2. Trees having lost their central leader or exhibiting crown dieback at the end of the one- year guarantee shall be replaced.

3. Replacements shall match adjacent specimens of the same species.  Replacements shall be subject to all requirements stated in this specification.  Labor and all materials needed for installation of replacements are included in the guarantee.

E. The guarantee of all replacement trees shall extend for an additional period of one year from the date of their acceptance after replacement.

F. The Contractor shall make periodic inspections, at no extra cost, during the guarantee period to determine what changes, if any, should be made in the maintenance program (see Section 3.07 below).  Any recommended changes shall be submitted in writing to the Owner. 

part 2 - products

2.01
plant material
A. General Requirements

1. The Contractor shall furnish and plant all trees as specified and in quantities listed.

2. All trees shall be nursery grown.

3. Trees shall be true to species and cultivar specified. Certification of cultivars by supplying nursery must be supplied in writing to Owner/Designer.

4. Trees shall be in accordance with the American Nurserymen Association Standards in all ways. 

5. All trees shall be of specimen quality, symmetrical, and so-trained or favored in development and appearance as to be unquestionably and outstandingly superior in their forms and compactness.  They shall exhibit vigorous growth, be well branched and densely foliated when in leaf, free of disease, insects, eggs, larvae and shall have well developed root systems.

6. Trees with multiple leaders will not be accepted.  Trees with a damaged or crooked leader, bark or abrasions, sun-scald, disfiguring knots, or insect damage or evidence of infestation will not be accepted.

7. The depth of planting must be checked for all trees being tagged at the nursery.  If the trunk flare is not visible, the trunk flare (the intersection of the trunk and the buttress roots) must be located.  Any tree with significant adventitious root growth or evidence of girdling roots shall be subject to rejection by the Owner/Designer on a case by case basis.  Any soil above the root/trunk flare shall be removed prior to digging (see root ball preparation detail drawing).  After the removal of any excess soil above the root/trunk flare, the tree shall be hand dug and drum laced.  Machine digging shall be grounds for rejection of the tree.  The rootball size shall be determined from the elevation of the root/trunk flare in accordance with American Standard for Nursery Stock for the caliper size of the tree.

8. Size: Caliper measurement for trees shall be taken on the trunk 6” above the natural ground line.  Height and spread dimensions refer to the main body of the plant and not from branch tip to tip.  If a range of size is given, no plant shall be less than the minimum size and not less than 50% of the plants shall be as large as the maximum size specified.  Plants that meet measurements but do not possess a normal balance between height and spread shall be rejected.

Trees larger than specified may be used only if approved by the Owner/Designer.  Use of such plants shall not increase the contract price.  If larger plants are approved, the root ball shall be increased in proportion to the size of the plant, in accordance with the American Standard for Nursery Stock.

9.
Substitution shall not be permitted.

2.02
PLANT MIX SOIL MATERIALS
A. General 

1. All plant mix soil material shall fulfill the requirements for new plant mixes as specified. Specified soil is a manufactured product comprised of several natural materials.

2. Samples of individual components of plant mixes and also blended plant mixes shall be submitted by the Contractor for testing and analysis to the approved testing laboratory.  Include verification testing of on-site sub soils. Comply with specific materials requirements specified.

a.
No base component or soil components for plant mixes shall be used until certified test reports by an approved agricultural chemist have been received and approved by the Owner/Designer.

b.
As necessary, make any and all soil mix amendments and resubmit tests reports indicating amendments until approved.

3. The Owner may request additional testing by Contractor for confirmation of mix quality and/or soil mix amendments at any time until completion.

B. Base Component Material

1. Base Component Material shall be sand that meets the requirements outlined below mixed by volume with loam material that meets the requirements outlined below. Base component materials shall not be site salvaged and must be off-site borrow material.

2. Test Base Component Materials, both individual components and mixed materials, for compliance with material specifications. These test criteria and results, when approved, shall establish the standard to which all subsequent Base Component Material tests must conform.

3. Prior to mixing Base Component Material with organic matter (leaf mold or yard waste compost), have one (1) composite sample tested from each 50 CY of material intended for use in soil mixes of planting work. 
4. Sand for Base Component Material shall meet the following requirements: 

a.
Texture:
	Sand Fraction
	Size (mm)
	Sieve Size
	% Passing

	Gravel
	> 2.0
	#10
	95 – 100%

	Very coarse sand
	1.0 – 2.0
	#18
	90 – 100%

	Coarse sand
	0.5 – 1.0
	#35
	65 – 75%

	Medium sand
	0.25 – 0.5
	#60
	15 – 20%

	Fine sand
	0.1 – 0.25
	#140
	0 – 4%

	Very fine sand
	0.05 – 0.1
	#270
	0 – 2%


b.
Chemical Analysis:

1) Soil reaction (pH):  5.0 – 6.5 ± 0.5

2) Soluble salt content (Conductivity): < 1.5 dSm-1
c.
Material shall have a saturated hydraulic conductivity rate of no less than 30 inches per hour, per ASTM 1815.

5. Loam for Base Component Material shall meet the following requirements:

a.
Soil Texture per ASTM D422 or ASTM F1632, as determined on material passing a 2 mm screen:

Main Fractions
Size (mm)
  Percent

Sand                
0.05-2.0              
83 - 87

Silt                   
0.002-0.05       
7 - 10

Clay                  
<0.002            
4 - 8

In addition, maximum size shall be ½”, the total gravel (> 2 mm) shall be less than 10% of the total material, and the sand passing the 2 mm screen shall have the following particle size distribution:

	Sand Fraction
	Size (mm)
	Sieve Size
	% Passing

	Very coarse 
	1.0 – 2.0
	#18
	87-90

	Coarse 
	0.5 – 1.0
	#35
	65-71

	Medium 
	0.25 – 0.5
	#60
	34-42

	Fine 
	0.10 – 0.25
	#140
	17-23

	Very fine 
	0.05 – 0.10
	#270
	14-18


b. Chemical Analysis:

1) Organic matter content (%) oven dry weight of soil shall be within the range of 4 to 10%.

2) Soil reaction (pH):   6.0 ± 0.5

3) Soluble salt content (Conductivity):  < 1.5 dSm-1
6. Before base sand-loam mix is used for mixing with organic amendments, handle and pile the mix in the following manner:

a.
Mix the base sand with base loam in a ratio of 3 parts sand to 1 part loam.  Adjustments to the ratio may have to be made to meet the specifications for the base mix.  Homogenize to make a uniform mix, free of subsoil lenses and other irregularities.

b.
Aerate the base mix to make a friable planting medium.

c.
Screen out all clay lumps, stones, roots, and other debris.

7. Material Requirements, Base Component Mix:  The final mix of sand and loam materials shall substantially conform to the following:

a. Soil Texture per ASTM D422 or ASTM F1632, as determined on material passing a 2 mm screen:

Main Fractions
Size (mm)
Percent

Sand 
0.05-2.0
95.0

Silt  
0.002-0.05
3.0


Clay
<0.002
2.0
In addition, maximum size shall be ½”, the total gravel (> 2 mm) shall be less than 5% of the total material, and the sand passing the 2 mm screen shall have the 

following particle size distribution:

	Sand Fraction
	Size (mm)
	Sieve Size
	% Passing

	Very coarse sand
	1.00
	#18
	92-95

	Coarse sand
	0.50
	#35
	67-73

	Medium sand
	0.25
	#60
	20-26

	Fine sand
	0.10
	#140
	5-9

	Very fine sand
	0.05
	#270
	5


b.
Chemical Analysis:

1) Organic matter content (%) oven dry weight of soil:  1- 4%

2) Soil reaction (pH):  6 - 7

3) Soluble salt content (Conductivity) - < 1.5 dSm-1
c.   Saturated hydraulic conductivity of no less than 15 inches per hour per ASTM 1815.

C. Organic Matter: Organic matter for amending planting media shall be a stable, material produced from the aerobic decomposition and curing of yard wastes.  The compost shall meet the following criteria

1)  Organic matter content of no less than 40% as determined by ASTM 2974-87
2)  Moisture content of 35 to 70% as determined by ASTM D2974.

3)  Carbon to nitrogen ratio of 15:1 to 30:1

4)  Soluble salts not exceeding 4 dSm-1
5)  Solvita Maturity Index 6 to 8 
6)  95 – 100% passing a 3/8” screen

7)  pH 6 to 8

8)  Non-phytotoxic, watercress germination test

9) Biological Organisms: The compost shall have the following levels of organisms (direct microscopy). Refer to Article 1.04 E.15 for testing and sampling requirements.

· 15 to 30 or more µg active bacteria /g, dry weight (d.w.) compost

· 150 µg (fungal compost) to 300 or more µg (bacterial compost) total bacteria /g dw compost

· 2 to 10 µg or more active fungi /g, d.w. compost

· 150 to 200 µg total fungal biomass /g, d.w. compost

· 10,000 or more flagellates

· 10,000 or more amoebae

· 20 - 50 ciliates. 

· 50 – 100 Total nematodes

· No root-feeding nematodes

2.03
SOIL AMENDMENT MATERIAL
E. Ground Limestone:  Ground Limestone as a soil amendment material will only be used pending results of analysis.
1. Provide a Ground Agricultural Limestone with a minimum of 88% of calcium and magnesium carbonates.

2. Ground Limestone material shall have a total 100% passing the 10 mesh sieve, minimum of 90% passing the 20 mesh sieve and a minimum of 60% passing the 100 mesh sieve.
E. Lightweight Aggregate:  Provide an expanded shale in accordance with the following:

2. Aggregate size shall be 3/4" to - #4 size and, shall conform to the following sieve analysis:

	Sieve Size
	% Passing

	1”
	100

	3/4”
	96.9

	1/2”
	52.7

	3/8”
	25.8

	#4
	2.6


3. Dry loose weight:  50.8 lbs./cu.ft.

4. Dry rodded weight:  50.5 lbs./cu.ft

5. Specific Gravity:  SSD+l. 51

F. Sulfur:  Granular, biodegradable with a minimum 99 percent passing through No. 6 sieve and a maximum 10 percent passing through No. 40 sieve.
G. Agricultural Gypsum:  Finely ground, containing a minimum of 90 percent calcium sulfate.
H. Sand:  Clean, washed, natural or manufactured, free of toxic materials, of a size as specified.
2.04
PLANTING SOIL MIXES
A. Adequate quantities of mixed planting soil materials shall be provided to attain, after compaction and natural settlement, all design finish grades.  

B. Uniformly mix ingredients using a mechanical soil blender designed for such purpose as specified for each Mix Type (Base Component Material, compost, and other ingredients deemed to be necessary as a result of testing). Windrowing / tilling on an approved hard surface area may also be used as an alternative.  Organic matter shall be maintained moist, not wet during mixing.

1.
Mixing of Amendments: Add organic amendment in proportions as specified and as confirmed by testing. 

Testing of Plant Mixes:

1.
Perform initial tests to confirm compliance with base material and mix specifications. These test results, when approved, will establish the standard to which all other test results must conform.

2.
Follow-up Testing: Have one (1) composite sample delivery and upon arrival to the site from each 50 CY or as required by the Owner for use in each type plant mix to include the following:

a. Particle size analysis:  Use sieve sizes as specified for Base Component Material.

b. Organic matter content.
c. Nutrient Analysis:
1) Have nutrient levels (pH, ammonium nitrogen, nitrate nitrogen, nitrite nitrogen, phosphorus, potassium, magnesium, calcium, magnesium, zinc, iron, copper, and manganese) tested, and request testing laboratory recommendations for additional fertilizer requirements at all plant areas if   nutrient levels are below average.  Soluble salts shall also be tested.

2) Nutrient deficiencies in soils of plant areas shall be corrected during the maintenance period in the season following installation not at time of installation.
b. Biological Organisms: The mixes shall have the following levels of organisms (direct microscopy). Refer to Article 1.04 E.15 for testing and sampling requirements.  Mix shall have microbiological populations as listed below: 

	Plant Material
	Active Baterial Biomass

(µg /g)
	Total Bacterial Biomass

(µg /g)
	Active Fungal Biomass

(µg /g)
	Total Fungal Biomass

(µg /g)
	Hyphal Diameter (µg /g)


	Protozoa Numbers/g:
Flagellates  Ciliates  Amoebae   
	Total Beneficial Nematode Numbers (#/g)

	Deciduous Trees 
	1.0-5.0
	50-200
	10.0 – 50.0
	500 – 2000
	3.0
	5000+
	5000+
	25 – 50
	50 - 75


D. Soil Mix Types: Provide the following planting soil mix types at the locations indicated. Percentages of components, unless otherwise noted, will be established upon completion of individual test results for components of the various mixes. The controlling factor will be the percent (%) organic matter as specified for each mix.  Note that percent (%) by volume of components will be, in large part, determined by the compost. Specifically the bulk density of the compost will directly impact the organic matter readings which have been specified for each mix.

1.
Soil A:  

a. Organic amendment shall be mixed with the Base Component (sand-loam) mix at a rate necessary to provide an organic matter content of 5-6% by weight, as determined by ASTM F1647.

b. This material shall be used as backfill immediately adjacent to the tree root ball.

2.
Structural Planting Soil Mix:
a. Soil A: 60%

b. Lightweight Aggregate (ex. Solite or approved equal):  40%. 
c. Other amendments as required by test results and as approved.
d. This material shall be used in tree trench beyond the immediate vicinity of the root ball as shown on the details.

E. Stockpiling

a. General: Stockpiling on-site, off-site, and at source should be restricted to no more than the needs of what can be used in a 24-hr. period.  Under no circumstances shall on-site or off-site stored mataria1 exceed 50 CY. Stockpiles should be no more than 6 feet in height to prevent anaerobic conditions within the pile(s). Composts should be turned weekly to prevent anaerobic conditions within the piles. Stockpiles shall be sheltered from weather to prevent excessive water absorption and dispersal by winds.
2.05
MULCH
A.
Mulch: Provide type specified by NYC Department of Parks and Recreation.

2.06
ROOTBALL STABILIZATION SYSTEMS
A.
Stakes and Guys:

1.   General: Stakes and guys shall only be required if directed by the Owner/Designer to prevent wind overturn of proposed trees.
2.   Upright and Guy Stakes: Rough-sawn, sound, new hardwood, redwood, or non-toxic pressure-preservative-treated softwood, free of knots, holes, cross grain, and other defects, 2 by 2 inches (50 by 50 mm) by length indicated, pointed at one end, 4 per tree.
3.   Guying Material: Flat woven polypropylene material ¾” wide, 900 lb. break strength, white in color as provided by Deep Root Partners, L.P., 345 Lorton Avenue #103, Burlingame, CA (800-458-7668) or approved equivalent.

B.
Single-Stake Systems.
C.  Subsurface Rootball Pinning Systems.
PART 3 - EXECUTION

3.01
VERIFICATION
A.
Prior to construction and soil placement operations at tree trenches, ascertain the location of all electric cables conduits under-drainage systems and utility lines.  Take proper precaution so as not to disturb or damage sub-surface elements.  Contractor failing to take these precautions shall be responsible for making requisite repairs to damaged utilities at Contractor's own expense.
B.
It is the explicit intent of this Specification to use continuous trenches infilled with Structural Planting Soil (See Section 2.04, part D, paragraph 2 above) between individual tree pits.   Interruption of continuous trenches is permitted only at driveways, fire hydrants and major utility interferences, or as otherwise determined by the Owner/Designer.
C.
Verify that required underground utilities are available, located, and ready for use.  Coordinate with other trades.

D.
Verify that all work requiring access through or adjacent to areas where plant mixes are to be placed has been completed and no further access will be required. 

3.02
PERCOLATION TEST
A.
Contractor to perform percolation test after digging the trench to the appropriate depth and prior to placing any soil mixes.

B.
A percolation test shall be conducted by performing the following steps in sequence:

1. Prepare a test hole located within the proposed tree pit.  The test hole shall have a diameter of 12 inches, as precisely as possible, with vertical sides 18 inches deep not including any allowable liners or filter layers on either the bottom or sides.

2. Establish a fixed point at the top or bottom of the test hole from which all measurements will be taken.

3. Scratch the bottom and sides of the test hole to remove any smeared soil surfaces, taking care not to significantly change the hole dimensions.  Add two inches of coarse sand to protect the bottom from scouring, or insert a board or other impervious object in the hole so that water may be poured down or on it during the filling operation.  A mesh or perforated liner designed to maintain the test hole dimensions in extremely loose soils while allowing essentially unrestricted flow of water may be used with permission of the Owner.

4. Carefully fill the hole with clear water to a minimum depth of 12 inches from the bottom of the hole.  Maintain this minimum 12-inch or greater water level by adding water as necessary in order to saturate surrounding soils for a period no less than 15 minutes after first filling the hole.

5. After saturation, if the water level drops to a depth of nine inches in fewer than 30 minutes, measure the length of time in minutes for it to drop from a depth of nine inches to a depth of six inches.  If the rate is erratic in the opinion of the Owner, the hole shall be refilled and soaked until the drop per increment of time is steady.  The time for the level to drop from a depth of nine inches to a depth of six inches, divided by three, is the percolation rate in minutes per inch.

6. If the initial three-inch drop requires more than 30 minutes (rate equal to more than ten minutes per inch) the soil shall be saturated by filling the hole to the top and maintaining it full for at least four hours.  The soil should then be permitted to swell a minimum of 12 hours so that the soil conditions will approach those which exist during the wettest season of the year.  After the 12-hour swelling period, the test shall be made again by filling the hole to a 12-inch depth and maintaining that level for 15 minutes, letting the level drop to nine inches, then timing the drop between nine inches and six inches.  The time elapsed between nine inches and six inches, divided by three, shall be the percolation rate.

7. In certain soils, particularly coarse sands, the soil may be so pervious as to make a percolation test difficult, impractical, and meaningless.  At the discretion of the Owner, the percolation test may be discontinued and a rate of two minutes per inch or less can be assumed provided that at least 24 gallons of water has been added to the percolation hole within 15 minutes and it is impossible to obtain a liquid depth of nine inches. 

3.03
PREPARATION OF TREE PIT AND TRENCH
A.
Prior to laying and spreading Structural Planting Soil, the Contractor shall verify as-constructed or existing elevations and do whatever additional grading is necessary to bring the subgrade to a true, smooth, slope as indicated on Drawings.

1.
Clean up subgrade, remove and dispose of all debris and garbage prior to inspection, and prior to spreading Structural Planting Soil.

B.
Any soils polluted by gasoline, oil, plaster, construction debris, unacceptable soils, or other substances which would render the subgrade soils unsuitable for a proper plant growth shall be removed from the premises whether or not such pollution occurs or exists prior to or during the Contract period. In the event that such material is placed, this material shall be removed and replaced with approved material. All remedial operations associated with soil mixes and controlled fill shall be reviewed and approved by the Owner.

3.04
PLANTING MIXTURES
A.
Structural Planting Soil shall be used within continuous tree trenches paved with open-jointed granite blocks.  Planting Soil Mix A shall be used within the tree pit and, after tree installation, and shall be covered with mulch as specified herein.

B.
All amendments shall be thoroughly incorporated into the mixture to assure uniform distribution.  

C.
Additional amendments shall be mixed into the soil as recommended by the testing laboratory and as approved by the Owner/Designer for each tree type and condition of installation.


3.05
PLACING STRUCTURAL PLANTING SOIL
A.
Remove all large clods lumps, brush, roots stumps, litter, and other foreign material and stones one-half inch (1/2”) in diameter or larger.  Dispose of removed material legally off-site.

B.
Do not place a muddy or wet soil mix. 

C.
Place and spread Structural Planting Soil over approved subgrade to a depth sufficiently greater than the depth required for indicated sub-base and granite blocks as indicated, so that after natural settlement, compaction and misting and/or light rolling, the completed work will conform to the lines grades, and elevations shown or otherwise indicated.

D. Place Structural Planting Soil in maximum 6-inch lifts and compact each lift to 95% maximum, 92% minimum, standard proctor density.  Do not overcompact.

3.06
PLANTING OPERATION
A. Trees shall be protected at all times from sun or drying winds.  Trees that cannot be planted immediately upon delivery shall be kept in the shade and well watered by the Contractor.  Trees shall not remain unplanted for longer than one day after delivery.
The Parks Department requires all planters of street trees to follow their Tree Planting Guidelines, available online (along with the Street Tree Planting Permit Application) at:

http://www.nycgovparks.org/sub_permits_and_applications/images_and_pdfs/NYC-Parks-Dept.-Street-Tree-Planting-Permit-and-Guidelines.pdf

B. Planting Depth

Trees shall be placed on compacted subgrade.  If trees cannot be set on compacted subgrade, place tree on Planting Soil Mix A at the depth where roots spread from trunk as shown in diagram.  The trunk flare must be located and placed at the correct level before continuing planting procedures. Expose flare of trunk by removing excess fill on top of the rootball. 
(See Section 2.01, part A, paragraph 7, above). [image: image1.jpg]



(Figures 1.2 and 1.3 are from the I..S.A. Certification Study Manual). 

All ropes and strings must be cut. Non-biodegradable material must be removed and the burlap folded back from the top of the ball. Completely remove drum lacing and wire baskets.  .  When placement of the trees has been approved by the Owner/Designer, Planting Soil Mix A shall be placed within tree pit zone.  Soil must be laid in layers and compacted at 6 to 8 inch intervals and thoroughly settled with water.  Trees shall stand plumb after guying.  

D. Staking, Guying and Wrapping

1.  If directed by the Owner/Designer four 8’ straight, sound, rough sawn wooden stakes are to be used per tree.
2.   Tree wrap shall not be used on the trees.

E. Pruning

1. Each cut should be made carefully, at the correct location, leaving a smooth surface with no jagged edges or torn bark.  The correct anatomical location is just beyond the branch collar.  (See Figures 1.2 and 1.3).

2. Large or heavy limbs should be removed using three cuts.  The first cut undercuts the limb one or two feet from the parent branch or trunk.  The second cut is the top cut which is made slightly further out on the limb than the undercut.  The third cut is to remove the stub.  (See Figure 1.3.). 

3. The natural character of the plant shall be preserved.

4. All dead wood, suckers, broken or badly bruised branches shall be removed.

5. Excessive pruning at the time of transplanting must be avoided.  The extent of top pruning should be based upon the ability of the plant roots to function. 

6. Pruning shall be done with clean, sharp tools.  No leaders shall be cut.

3.07
MAINTENANCE OF TREES AFTER PLANTING

1.  Maintenance shall begin immediately after each tree is planted and shall continue through the date of final acceptance of the contract (see Section 1.09, above) or as required by the specifications: Period of Establishment (see Item 2, below). In the event of the threat of serious damage from pests or pathogens, the plants shall be treated by preventative or remedial measures approved for good horticultural or arboricultural practice. All trees shall be watered at the times and at the rates necessary for seasonal conditions for healthy growth.
Contractor or subcontractor is to inspect the trees at least once per month – or more frequently as is seasonably appropriate.

Maintain trees by pruning, cultivating, watering, weeding, fertilizing, tightening and repairing staple supports, and resetting to proper grades or vertical position as required to establish healthy, viable plantings.

Provide follow-up applications of biostimulant as follows: Apply three [3] applications of biostimulant to all trees at the interval of two [2] months after initial planting, four [4] months after planting, and finally, six [6] months after planting. Apply biostimulant as per the manufacturer’s directions, mixing one [1] pound of the biostimulant powder per 100 [one hundred] gallons of water. All tree planting pits shall be watered with this mixture so as to thoroughly saturate soil.









2.  Period of Establishment: The contractor shall be required to continue the work specified under “Maintenance of Trees After Planting” for a period of two [2] years after the final inspection, and until acceptance and completion of all planting items in the contract.
3.08
ACCEPTANCE
1.  The Owner/Designer shall inspect all work for acceptance upon written request of the Contractor.  The request shall be received at least 10 calendar days before the anticipated date of inspection.

2.  Upon completion and re-inspection of all repairs or renewals necessary, the Owner shall certify in writing as to the acceptance of the work.
3.09
FINAL INSPECTION AND FINAL ACCEPTANCE
At the end of the guarantee period, the Owner/Designer will inspect all guaranteed work at the written request of the Contractor.  The request shall be received 10 calendar days before the anticipated date for final inspection.  Upon completion and re-inspection of all repairs or renewals necessary, the Owner/Designer shall certify in writing as to the final acceptance of the project. 

3.10
DISPOSAL AND CLEAN UP

A.
Promptly remove soil and debris created by soil work from paved areas.  Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas. (See Section 1.04, part I, above)
B.
Legally dispose of off-site all refuse and debris from these operations.  Do not dump or burn materials on site.

1.
The Contractor shall remove waste materials, unsuitable and excess materials from the Owner’s property and shall recycle and provide for reuse as specified, and when deemed unsuitable for recycling and reuse, legally dispose of off-site.

C.
Maintain the site in an orderly condition during the progress of the Work.  Continuously and promptly remove excess waste materials; keep walks and streets clear.  Store materials and equipment where directed.  Promptly remove equipment, surplus materials and debris and trash resulting from operations under this Contract upon completion and prior to initial acceptance of Work.  Leave the site in a neat and orderly condition, i.e. “broom clean”.

END of SECTION 02950 




























