
COMPOST AMENDED PLANTING SOIL SPECIFICATIONS
USE THIS DOCUMENT TO ADAPT CONTENT IN CANADIAN NATIONAL MASTER CONSTRUCTION SPECIFICATION (NMS) OR CONSTRUCTION SPECIFICATION INSTITUTE (CSI) MASTERFORMAT® SECTION 32 91 00 CONTENT PERTAINING TO PLANTING PREPARATION TO REFLECT RECOMMENDED MATERIAL SPECIFICATIONS AND ENVIRONMENTAL BEST PRACTICES THAT ALLEVIATE OVER COMPACTION OF SOIL, INCREASE SOIL ORGANIC MATTER THROUGH INCORPORATION OF COMPOST AND RE-USE PREVIOUSLY STRIPPED TOPSOIL.
DISCLAIMER AND RESPONSIBILITY OF THE USER

The following specification template has been prepared by the Sustainable Technologies Evaluation Program (STEP) of the Toronto and Region Conservation Authority (TRCA). Permission is granted for use of this material by an individual or organization to prepare project-specific specifications. It may not be reproduced in part or in its entirety for sale or profit; however it can be used as part of a package of services provided for specific landscape projects. By using this specification, in part or in its entirety, the user accepts all liability related to its use.

INSTRUCTIONS TO THE SPECIFICATION WRITER:

This document provides recommended material specifications and environmental best practices for installing Compost Amended Planting Soil as part of landscape construction projects.  Implementing these specifications and best practices will restore healthy soil structure, increase permeability and moisture holding capacity, and supply nutrients and soil biota needed to establish the plantings and stimulate nutrient cycling. They will produce landscapes that absorb more rainwater and snowmelt (i.e., stormwater) and retain moisture in the root zone longer. This will reduce surface runoff (stormwater volume control benefit) and irrigation needs (water conservation benefit), and enhance tolerance of the plants to drought conditions (climate change adaptation benefit).  They will also improve the capacity of the soil to retain nutrients for plant use (landscape maintenance benefit) and pollutants delivered to it by runoff from impervious surfaces (stormwater quality control benefit). They can also eliminate or reduce the need for application of chemical fertilizers to establish the plantings (cost savings benefit). Harvesting and re-use of topsoil also helps to reduce greenhouse gas emissions associated with moving soil to and from the site (climate change mitigation benefit).
Since each construction project is unique the recommended material specifications and installation best practices detailed below should be used as guidance for developing a project-specific Planting Soil preparation specification that reflects local conditions, constraints, design standards, available materials, and requirements of the chosen plant materials and planting methods.  Instructions in red italics are intended to guide the landscape designer (i.e., specifier) through the project-specific Planting Soil preparation specification writing process. 

PART 1 – GENERAL 
SCOPE

This section addresses the labour, materials, tools, services and equipment necessary for the supply and installation of Compost Amended Planting Soil, referred to herein as Planting Soil.
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DEFINITIONS

Note to specifier: Use the following definitions as needed to define words used in this specification. Delete any words that are not used.

Amendment:  Material added to a Base Topsoil to produce Planting Soil. Amendments include but are not limited to compost (organic), fertilizer, biological and pH adjustors.
Base Topsoil:  Topsoil that has been harvested from the project or other site that is known to have, or can be modified or amended to have a soil texture classification that is suitable to the type of plants to be installed, as specified by the landscape designer and determined through laboratory testing of sand-, silt- and clay-sized particle composition, and contains a minimum of 2.0% organic matter by dry weight.
Compost:  Compost is stabilized humus that is a solid, mature product produced by an aerobic composting process. 
Cone Penetration Test: An in-situ test of soil compaction that uses a cone penetrometer to measure the maximum resistance to pushing the instrument’s metal conical tip into a thoroughly wetted soil profile at a constant rate. 
Cone Penetrometer: An instrument used for in-situ testing of soil compaction that uses a load cell or strain gauge coupled with an analog dial or pressure transducer to measure the maximum resistance to pushing a metal cone of standard dimension and slope into a thoroughly wetted soil profile at a constant rate.  

Existing soil: Mineral soil that exists at the location of proposed plantings after the majority of the construction within and around the planting site is completed and just prior to the start of work to prepare for planting.

Fertilizer:  Amendment used for the purpose of adjusting soil nutrient composition and balance.
Field Capacity:  The maximum amount of water that a soil can hold by capillary action before the water is drawn away by gravity, measured as percent soil volume.
Fine Grading: The final grading of the soil to achieve exact contours and positive drainage, often accomplished by hand rakes, drag rakes or other suitable devices.

Finished Grade: The surface or elevation of Planting Soil after consolidation, fine grading and settlement.

Graded Subsoil: Soil where the A horizon has been stripped and relocated; Cuts and fills deeper than 30 centimetres.
Overly Compacted Soil: Soil where the measured cone penetration test resistance value is greater than the root limiting threshold that corresponds to its texture classification.

Owner’s Representative:  The person or entity, appointed by the Owner to represent their interest in the review and approval of the work and to serve as the contracting authority with the Contractor. The Owner’s Representative may appoint other persons to review and approve any aspects of the work.
Ped:  A clump or clod of soil held together by a combination of clay, organic matter, and fungal hyphae, naturally aggregated during the soil building process.

Planting Soil:  Mixtures of topsoil, sand, compost and potentially other soil conditioning amendments that are produced off-site and imported, or produced on-site through placement of a Base Topsoil layer and in-situ incorporation of an amendment layer, or through volumetric mixing.
Scarify:  Loosening of graded soil (i.e., subgrade) or existing subsoil to reduce compaction and improve infiltration and moisture retention prior to placement of topsoil or Planting Soil, through soil fracturing, soil ripping or soil trenching. 
Note to specifier:  Scarifying subsoil should not be undertaken within three metres of building foundations and within one metre of shallow utilities such as electrical and communication conduits and natural gas pipes, or as directed by the utility.  It should also be avoided within the tree protection zones or drip lines of existing trees or within 0.45 metre of existing structures (e.g., curbs, walks, driveways).  

Soil Fracturing: Deep loosening of overly compacted soil by using a toothed bucket excavator or back hoe to excavate and replace the loosened material to a specified depth. 
Note to specifier: The following paragraph is a general introduction to soil fracturing terminology and is intended for the benefit of the specifier only. Do not include the following information in the completed specifications. 

The back hoe method of soil fracturing is more practical than soil ripping in small spaces and can be more selective in areas and depths to be loosened when constrained by utilities and structures such as sidewalks, curbs or walls. The back hoe digs into the soil lifting and then dropping the soil immediately back into the hole. The bucket then moves to the adjacent soil and repeats.  Fracturing is not practical over large areas (e.g., parks, sports fields) or when soil moisture is close to or above field capacity.
Soil Ripping:  Deep loosening of overly compacted soil by dragging a single or multiple shank plow thru the soil at a specified depth and spacing. 
Note to specifier: The following is a general introduction to soil ripping terminology and is intended for the benefit of the specifier only. Do not include the following paragraph in the completed specifications. 

Soil ripping requires heavy equipment to be able to operate in the space. Soil ripping can be performed over large areas by dragging a multiple shank plow (i.e., subsoiler) behind a tractor or wide tracked, low ground pressure rated bulldozer with the shanks oriented behind the tires or tracks of the machinery. In locations constrained by utilities or structures, soil ripping can be performed with an excavator or back hoe equipped with a single or multiple shank bucket ripper attachment. This improves drainage and over time loosens the soil between the rip lines. Ripping is not practical when soil moisture is close to or above field capacity. 
Soil Trenching: Cutting narrow trenches thru the soil at the depths and spacing specified to loosen the soil profile.

Note to specifier: The following is a general introduction to soil trenching terminology and is intended for the benefit of the specifier only. Do not include the following paragraph in the completed specifications. 

Where space is limited and both soil fracturing and soil ripping are not practical, the soil can be trenched using a standard chain trenching machine. Trenches are dug between 30 and 60 centimetres apart on centre and backfilled with loosened soil or compost. This improves drainage and over time and loosens the soil between the trenches. Soil trenching is not practical when soil moisture is close to or above field capacity.
Subgrade: Surface or elevation of subsoil remaining after completion of excavation work, or top surface of a fill or backfill, before placing Base Topsoil or Planting Soil.
Topsoil:  Naturally produced soil from the A horizon that has not been graded or intentionally compacted.
Undisturbed Soil: Soils with the original A horizon intact that have not been graded or compacted. Soils that have been farmed, subjected to fire or logged but not graded, and natural forested land are considered to be undisturbed.   
SUBMITTALS

Conform to requirements referred to in Section 01 33 00 – Submittal Procedures.
Provide copies of quality assurance documents or laboratory analysis reports or data for all samples collected to characterize the source of the Base Topsoil material (i.e. individual stockpile) and compost and recommendations for use or amendments to the Owner’s Representative.  
Provide copies of all permits and licenses as applicable to the work in this section prior to commencing work.

Product data and certificates:  For each type of material or product (e.g., Coarse Sand, Compost, Planting Soil), submit to the Owner’s Representative laboratory analysis reports, data or quality assurance certificates that are dated and signed by the product manufacturer that certify the product meets the specification requirements described in Part 2. 
Submit a 4 litre sample of each material and product to the Owner’s Representative for visual inspection and approval prior to ordering.  Label samples to indicate product, characteristics and source location (i.e., individual stockpile).

Submit samples a minimum of three weeks prior to ordering and the anticipated start date of soil work.
Note to specifier: Confirm submittal time above is appropriate for project schedule.
The Contractor shall submit to the Owner’s Representative 4L samples of Base Topsoil and Compost or Planting Soil product with laboratory testing results or quality assurance documentation certifying that the material or product meets the requirements.  

SOIL SAMPLING AND ANALYSIS
Note to Specifier:  Undisturbed site topsoil or harvested (i.e., stripped) topsoil stored in stockpiles must be assessed to determine re-use options in accordance with Ontario Regulation 153/04 Records of Site Condition (OMOECC, 2011b), or as revised based on proposed Ontario Excess Soils policies (OMOECC DRAFT 2017).  This assessment must be performed by a Professional Engineer or Geoscientist and may or may not require collecting and submitting samples for laboratory testing.  At a minimum, topsoil deemed suitable for re-use for general landscaping purposes should be sampled and laboratory tested as described below for Base Topsoil By comparing test results to project specifications for Base Topsoil and Planting Soil it may be found that the harvested topsoil may be used without amendment as Planting Soil or Base Topsoil, or it may need to be combined with coarse sand, compost and potentially other soil conditioning amendments. 
Testing of all materials to be used to produce the Planting Soil or the Planting Soil product itself shall be performed by an accredited commercial soil laboratory (OMAFRA 2016), with the experience and capability to conduct the testing.  Geotechnical engineering testing labs shall not be used.
Communicate to the soil laboratory that the intended use of the Base Topsoil material or Planting Soil product is as Planting Soil for landscaping/horticultural purposes and that the intended use of the Coarse Sand and Compost material is as a landscaping Planting Soil amendment.

Base Topsoil samples should be collected as per ASTM D6640-01 Standard Practice for Collection

and Handling of Soils Obtained in Core Barrel Samplers for Environmental Investigations.  
Samples of Base Topsoil submitted for soil laboratory testing shall be taken from composite samples that are homogenized mixtures of material collected at regular depth intervals through the full depth of the stockpile or undisturbed soil ‘A’ horizon. Samples shall be collected and combined from the top, middle and bottom portions of the stockpile at equally spaced locations along a horizontal transect through the longest dimension.  Use the table below to determine the number of samples to submit for testing based on the estimated stockpile volume and proposed procedures for Ontario’s excess soil re-use regulation (OMOECC DRAFT 2017).  Samples shall be dated, labelled, and source location (i.e., individual stockpile) documented prior to delivery to the testing laboratory.
	Stockpile Volume (m3)
	Number of Samples
	Stockpile Volume (m3)
	Number of Samples

	<130
	3
	2050 – 2200
	18

	130 – 220
	4
	2200 – 2350
	19

	220 – 320
	5
	2350 – 2500
	20

	320 – 430
	6
	2500 – 2700
	21

	430 – 550
	7
	2700 – 2900
	22

	550 – 670
	8
	2900 – 3100
	23

	670 – 800
	9
	3100 – 3300
	24

	800 – 950
	10
	3300 – 3500
	25

	950 – 1100
	11
	3500 – 3700
	26

	1100 – 1250
	12
	3700 – 3900
	27

	1250 – 1400
	13
	3900 – 4100
	28

	1400 – 1550
	14
	4100 – 4300
	29

	1550 – 1700
	15
	4300 – 4500
	30

	1700 – 1850
	16
	4500 – 4700
	31

	1850 – 2050
	17
	4700 – 5000
	32

	>5000
	32 + (volume – 5000) / 300


Compost samples submitted for laboratory testing shall be collected by the supplier from finished product material in accordance with procedures described in Ontario Compost Quality Standards, Appendix 1 – Feedstock and Compost Sampling (OMOECC 2012).
The contractor shall be responsible for ensuring all material and product samples are submitted for laboratory testing a minimum of 8 weeks in advance of ordering.  Materials and products shall not be ordered or placed on-site until approved by the Owner’s Representative.

Laboratory analyses of Base Topsoil or Planting Soil:  At a minimum, shall include all parameters tested as part of basic topsoil testing packages which are;

· Particle size distribution by sieve analysis and hydrometer method, reported as % sand-, silt- and clay-sized particles, and soil texture classification based on the Canadian Soil Classification System (Agriculture and Agri-Food Canada 1998); 
· pH by saturated paste method;
· Organic matter by loss on ignition method (OMAFRA 2006 or ASTM F1647) with results reported as % mass of organic matter by dry sample weight;

· Soluble salts (i.e., electrical conductivity) by 2:1 water to soil mixture method, reported as milliSiemens per centimetre (mS/cm);
· Extractable (i.e., plant available) nutrients (phosphorus, potassium, magnesium, calcium) reported as part per million (ppm) or milligrams per kilogram (mg/kg);

· Chloride reported as part per million (ppm) or milligrams per kilogram (mg/kg);
· Sodium reported as part per million (ppm) or milligrams per kilogram (mg/kg);

· Sodium adsorption ratio (SAR); and
· Cation exchange capacity (CEC), reported as milliequivalents (meq) per 100 grams of sample.
In addition analyses should include the bulk density of sample material compacted to between 75 and 85% maximum dry density.
The laboratory analysis report shall also include recommendations on suitability for use as a Planting Soil for general landscaping/horticultural purposes or suggestions for amendments.
Laboratory analyses of Compost:  Shall include all parameters tested to comply with mandatory standards for compost quality in Ontario (OMOECC 2012), and Canada (CFIA 1997), as well as quality parameters recommended under the Compost Council of Canada’s Compost Quality Alliance (CQA) certification program (A&L Canada Laboratories 2004) which are:
· Concentrations of 11 regulated metals (Arsenic, Cadmium, Chromium, Cobalt, Copper, Lead, Mercury, Molybdenum, Nickel, Selenium and Zinc);

· Pathogens (temperature and pathogen tests);

· Compost maturity;
· Foreign matter;

· Bulk density, compacted to between 75 and 85% maximum dry density, reported in kilograms per cubic yard (kg/yd3) or grams per cubic centimetre (g/cm3);

· Particle size distribution by sieve analysis, with results reported as percent passing the following sieve sizes:  

25 mm (1”), 
12.5 mm (1/2”)
6.25 mm (1/4”)
3.15 mm
· pH by saturated paste method (TMECC 04.11-A, CCREF & USDA 2001); 
· Organic matter by loss on ignition method (TMECC 05.07-A, CCREF & USDA 2001; or ASTM D2974 Method C, muffle furnace at 550 degrees Celsius, BNQ 2016) with results reported as % mass of organic matter by dry sample weight;

· Soluble salts (i.e., electrical conductivity) by saturated paste method, reported as milliSiemens per centimetre (mS/cm);
· Carbon to nitrogen (C:N) ratio; 
· Sodium, reported as % saturation; and 
· Moisture content, reported as % sample weight. 
Laboratory analyses shall also include recommendations on suitability for use as a Planting Soil amendment for general landscaping purposes. 
Laboratory analyses of Coarse Sand:  Shall include:
· pH;
· Particle size distribution, by sieve analysis with results reported as percent passing the following sieve sizes:


3/8 inch (9.5 mm)


No 4 (4.75 mm)


No 8 (2.36 mm)


No 16(1.18 mm)


No 30 (.60 mm)



No 50 (.30 mm)



No 100 (.15 mm)



No 200 (.075 mm)
The Owner’s Representative reserves the right to evaluate and reject all sources of materials and products selected by the Contractor.
DEPTH REQUIREMENTS
The depth of installed Planting Soil shall be evaluated to determine if it meets specification by digging test holes or using a soil core sampler or auger to determine the depth to which it extends, and measuring depth to the nearest centimetre.  When using a core sampler it is important to take into account the degree to which the soil core was compressed by the sampling method by measuring the core length and comparing it to the borehole depth.  Planting Soil and Base Topsoil should be darker in colour than the subsoil and black-coloured particles of compost should be visible within it.
a) Testing shall be arranged and paid for by the Contractor and performed by the Owner’s Representative.

b) Installed Planting Soil depth tests shall be performed prior to planting and after consolidation by light tamping or rolling, or by wetting and allowing a minimum of one week to settle.
c) At a minimum, perform at least ten (10) measurements for each planting area type (i.e., lawn; planting bed; tree pit), in randomly selected areas plus one additional measurement for every 4,000 m2 of the planting area type.
d) Determine the average installed Planting Soil depth for the landscaped area type based on the median of all measurements taken.

e) Where average depths are less than the specification depth range, additional imported Planting Soil that meets material specifications shall be installed, consolidated through tamping or rolling, and depth testing shall be repeated until it is within an acceptable range. 

Maintain a record log of all depth testing for submission and approval.  The record log shall include the date, location and measured depth reading for each test. Test locations and depth measurements shall be plotted on the [Soil Management Plan] [Planting Plan].
Note to specifier:  This specification assumes that there will be separate set of drawings in the construction documents titled “Soil Management Plan”. These plans and details will define the areas on the site where different types of soil modification or amendment best practices will occur. The plan should be a simple diagram with each type of soil modification keyed to a detail. Details of different modifications are included in this document. Using this method allows a wide range of different modifications to be required such that the modifications can easily fix deficiencies in the existing soil conditions, the expectations for plant performance, the project budget and schedule.

In the event that there is not a separate Soil Management Plan, this information can be added to the Planting Plan. On simple sites where one soil modification may be appropriate, the specification could be used without having a plan. If no Soil Management Plan is included, be sure to remove reference to it from these specifications and replace it with the appropriate reference that defines the limits of soil modification.

Submit the depth testing log to the Contractor at the end of the installation period.  The log shall be kept current and available at the site for review at all times.
SOIL COMPACTION REQUIREMENTS
The degree to which graded subsoil and installed Planting Soil in landscape construction areas has been consolidated (i.e., compacted) through site construction and Planting Soil installation work shall be evaluated by performing Cone Penetration Tests using a soil moisture meter and mechanical static cone penetrometer (i.e., soil compaction tester), electronic static cone penetrometer or dynamic cone penetrometer.  

a) Testing shall be arranged by the Owner’s Representative, performed by a Certified Arborist or Soil Scientist and paid for by the Contractor.
b) Testing shall be performed on graded subsoil prior to scarification to determine if or where this modification is needed and the depth to which the overly compacted horizon extends. This information should be used to select the depth to which scarification is performed, which should be just below the overly compacted soil horizon.  Alternatively scarify compacted subsoil to between 45 and 60 cm depth as a default.  

c) Testing shall be performed on installed Planting Soil prior to planting to confirm that it has not been under- or over-compacted (i.e., cone penetration resistance measurements are within an acceptable range as described below).
d) Acceptable procedures for performing and interpreting the results of Cone Penetration Tests of soils using a mechanical or electronic static cone penetrometer are provided in the American Society of Agricultural Engineers’ Standard EP542 (ASAE 1999).

e) Acceptable procedures for performing and interpreting the results of Cone Penetration Tests of soil using a dynamic cone penetrometer are provided in ASTM D7380-15.
f) Cone Penetration Tests shall be performed when the soil is thoroughly wetted (i.e., at or near field capacity) as confirmed by in-situ measurement using a soil moisture meter and the following acceptable ranges:
	Soil Texture
	Soil Moisture

	Sand, Loamy Sand, Sandy Loam
	12 – 18%

	Loam, Sandy Clay, Sandy Clay Loam
	27 – 36%

	Clay Loam, Silt Loam
	31 – 36%

	Silty Clay, Silty Clay loam
	38 – 41%


g) Maximum penetration resistance shall be measured at the surface and to 60 cm depth to test existing subsoil, and the full depth of the Planting Soil profile to test installed Planting Soil.

h) At a minimum, perform at least ten (10) cone penetration test measurements at the surface and to 60 cm depth for every 4,000 m2 of planting area suspected to be under- or over-compacted.
i) Maximum penetration resistance readings that are below 75 PSI (5.27 kg/cm2; 517 kPa), regardless of texture, indicate that the soil has not been sufficiently consolidated and will settle excessively.
j) Maximum penetration resistance readings that exceed the following values indicate that the soil has been compacted to a degree that limits plant root growth and the need to take corrective action to loosen the soil through tilling (TRCA 2012): 
Surface resistance for all soil textures: 110 PSI (7.7 kg/cm2; 758 kPa); 
Sub-surface resistance for sandy soil textures:  260 PSI (18.3 kg/cm2; 1793 kPa);
Sub-surface resistance for silty soil textures:  260 PSI (18.3 kg/cm2; 1793 kPa);
Sub-surface resistance for clayey soil textures:  225 PSI (15.8 kg/cm2; 1551 kPa).
k) Maintain a record log of all compaction testing for submission and approval.  The record log shall include the date, location, depth, and maximum resistance reading of each test. Test locations and maximum resistance readings shall be plotted on the [Soil Management Plan] [Planting Plan].

Note to specifier:  This specification assumes that there will be separate set of drawings in the construction documents titled “Soil Management Plan”. These plans and details will define the areas on the site where different type of soil modification practices will occur. The plan should be a simple diagram with each type of soil modification keyed to a detail. Details of different modifications are included in this document. Using this method allows a wide range of different modifications to be required such that the modifications can easily fix deficiencies in the existing soil conditions, the expectations for plant performance, the project budget and schedule.

In the event that there is not a separate Soil Management Plan, this information can be added to the Planting Plan. On simple sites where one soil modification may be appropriate, the specification could be used without having a plan. If no Soil Management Plan is included, be sure to remove reference to it from these specifications and replace it with the appropriate reference that defines the limits of soil modification.

l) Submit the compaction testing log to the Contractor at the end of the installation period.  The log shall be kept current and available at the site for review at all times.
DELIVERY, STORAGE AND HANDLING
Do not deliver, mix, place or grade soils when frozen or with moisture above field capacity.
Do not store Base Topsoil or Planting Soil in stockpiles greater than 2 metres in height to limit the portion of the material that becomes overly compacted, anoxic and depleted of beneficial soil biota during storage.
Protect stockpiles from erosion by covering with breathable fabric, wood chips or planting with annual grasses suited to the climate and season.
SEQUENCING AND SCHEDULING

Prepare a detailed schedule for all soil sampling, testing, submittals and installation of Planting Soil for coordination with other trades to assure the steady progress of work, and submit to the Owner’s Representative prior to the start of the project.

Schedule all utility installations prior to beginning work in this Section.
Where specified on the [Soil Management Plan] [Planting Plan] or confirmed through in-situ cone penetration tests, schedule subgrade scarification after the area to be landscaped is no longer required for use by other trades, and prior to excavation of planting beds and tree pits and Planting Soil installation.
Note to specifier:  This specification assumes that there will be separate set of drawings in the construction documents titled “Soil Management Plan”. These plans and details will define the areas on the site where different type of soil modification practices will occur. The plan should be a simple diagram with each type of soil modification keyed to a detail. Details of different modifications are included in this document. Using this method allows a wide range of different modifications to be required such that the modifications can easily fix deficiencies in the existing soil conditions, the expectations for plant performance, the project budget and schedule.

In the event that there is not a separate Soil Management Plan, this information can be added to the Planting Plan. On simple sites where one soil modification may be appropriate, the specification could be used without having a plan. If no Soil Management Plan is included, be sure to remove reference to it from these specifications and replace it with the appropriate reference that defines the limits of soil modification.

Schedule scarification and excavation of planting beds and tree pits and placement of caliper-size plant material prior to installation of irrigation lines and Planting Soil where possible.
Following installation of Planting Soil, thoroughly wet and allow at least one week to settle or lightly tamp or roll to 75 to 85% maximum dry density or until firm to footprints prior to performing depth and compaction testing. 
Perform depth and compaction testing prior to proceeding with remaining planting tasks.
PART 2 – PRODUCTS
BASE TOPSOIL

Base Topsoil shall be soil, harvested from the A horizon of the soil profile.

Base Topsoil shall be determined by a professional engineer or geoscientist to be in compliance with Ontario Regulation 153/04 Record of Site Condition standards for soil quality (OMOECC 2011a) or as amended through Ontario excess soil management policies and standards (OMOECC DRAFT 2017).  Such a determination may be made by conducting a Phase 1 or 2 environmental site assessment (OMOECC 2011b) or preparing an Excess Soil Management Plan (OMOECC DRAFT 2017).
Base Topsoil may be material that was stripped from the project site and stored in stockpiles for re-use or material imported to the site from a supplier provided the physical and chemical characteristics are within acceptable ranges.
Prior to delivery and installation, samples from Base Topsoil stockpiles shall be collected as described in this specification and tested by an accredited soil laboratory (OMAFRA 2016) using recommended analytical methods (OMAFRA 2006), with recommendations for amendment(s) to meet project specifications provided by a certified Crop Advisor or Soil Scientist.  
Soil laboratory reports shall certify the material to be suitable for re-use on residential, parkland, institutional, industrial, commercial, or community landscapes for the germination of seeds and the support of vegetative growth, with physical and chemical parameters shown to be within the following acceptable ranges: 

Parameter
Acceptable Range
Gravel-sized particles (2 – 50 mm)
[≤ 5%]



Sand-sized particles (0.063 – 2 mm):
[≥40%] 

Silt-sized particles (0.002 – 0.063 mm):
[7 - 48%] 

Clay-sized particles (0.001 to 0.002 mm):
[7 - 23%]
Silt- to Clay-sized particles (0.001 to 0.063 mm):
[≤ 55%]
Soil pH:
[5.5 – 8.5]

Soluble Salts (Electrical Conductivity):
<2.0 mS/cm

Sodium Adsorption Ratio (SAR)
<15

Cation Exchange Capacity (CEC):
>10 meq/100g

Organic Matter:
≥2%

Note to Specifier:  Acceptable ranges in brackets are guidelines. Project-specific values to be set by the design professional based on suitability for the plants to be installed.

Base Topsoil shall not be screened through sieves or screens smaller than 50 mm (2”) to avoid eliminating peds.

Base Topsoil shall not contain materials and contaminants at levels that would be harmful to specified plants, impair drainage, installation or maintenance of the resulting Planting Soil; or adversely impact its intended use including the following:

a) Refuse, stones, wood or debris larger than 50 mm (2”) in diameter;

b) Deleterious substances, plant or soil pests, invasive species, noxious weeds or their seeds.

The Contractor shall submit to the Owner’s Representative a 4 litre sample with laboratory testing results or quality assurance document certifying that the material or product meets the project specification requirements.  
The Owner’s Representative shall determine at their discretion if the quantity of any of these materials is sufficient to cause rejection of the Base Topsoil.
COMPOST

Compost shall be stable, humus-like material produced from the aerobic decomposition of organic feedstocks, composted and cured until maturity.  Compost shall be certified to comply with mandatory Ontario Compost Quality Standards for Category ‘AA’ or ‘A’ Compost for concentrations of the 11 regulated metals, pathogens, foreign matter, maturity and labelling (OMOECC 2012) and Canadian Food and Inspection Agency (CFIA) regulations T-4-93 (CFIA 1997a) and T-4-120 (CFIA 1997b). Compost shall also be certified to meet quality parameters recommended under the Compost Council of Canada’s Compost Quality Alliance (CQA) certification program (A&L Canada Laboratories 2004) through testing by an accredited soil laboratory (OMAFRA 2016):  
Parameter

Acceptable Range
Arsenic:
≤ 13 mg/kg dry weight

Cadmium:
≤ 20 mg/kg dry weight

Chromium:
≤ 210 mg/kg dry weight
Cobalt:
≤ 34 mg/kg dry weight
Copper:
≤ 400 mg/kg dry weight
Lead:

≤ 150 mg/kg dry weight
Mercury:
≤ 0.8 mg/kg dry weight
Molybdenum:
≤ 5 mg/kg dry weight
Nickel:
≤ 62 mg/kg dry weight
Selenium:
≤ 2 mg/kg dry weight
Zinc:

≤ 700 mg/kg dry weight
Pathogens; 
meets OMOECC requirements (OMOECC 2012)

Compost Maturity; 
meets OMOECC requirements (OMOECC 2012)

Foreign Matter:
<1.0% by dry weight foreign matter >3 mm, <0.5% plastic by dry weight; no foreign matter >25 mm per 500 mL; no sharp foreign matter that could cause harm to humans or animals.
pH:

5.5 to 8.5

Soluble Salts (Electrical Conductivity):
<5.0 mS/cm (A&L Canada Laboratories 2004)
Moisture Content:
<50% (A&L Canada Laboratories 2004)
Organic Matter:
>30% by dry weight
Carbon to Nitrogen Ratio:
12 to 22 (A&L Canada Laboratories 2004)
Particle Size:
<12.7 mm (1/2”)
Sodium, Percent Saturation:
<2% (A&L Canada Laboratories 2004)
Where the custom calculated depth of compost amendment exceeds 8 centimetres (cm), or concentrations of any of the 11 regulated metals are near the maximum allowable limit, use Appendix 7 of Ontario Compost Quality Standards (OMOECC 2012) to determine the maximum application rate that will not exceed CFIA regulations for metals loading over a 45 year time period (CFIA 1997a).  
The Contractor shall submit to the Owner’s Representative a 4L sample, with laboratory testing results or quality assurance documentation certifying that the material or product meets the requirements.  
COARSE SAND
Clean, washed, sand, free of toxic materials

Coarse concrete sand, ASTM C33/C33M Fine Aggregate, with a Fines Modulus Index between 2.8 and 3.2.

Coarse Sands shall be clean, sharp, free of limestone, shale and slate particles.
pH: 
≤ 7.0
Provide Coarse Sand with the following particle size distribution:
	Sieve
	Percent passing

	9.5 mm (3/8 “)
	100

	4.75 mm (No.4)
	95-100

	2.36 mm (No.8)
	80-100

	1.18 mm (No.16)
	50-85

	0.60 mm (No.30)
	25-85

	0.30 mm (No.50)
	5-30

	0.15 mm (No.100)
	0-10

	0.75 mm (No.200)
	≤ 3


Provide a 4 litre sample with supplier’s literature or soil laboratory report certifying that the product meets the requirements.

PLANTING SOIL

Shall be composed of a mixture of a Base Topsoil, Coarse Sand (if necessary to meet texture specification) and Category ‘AA’ or ‘A’ Compost, that is suitable for the germination of seeds and the support of vegetative growth, with physical and chemical parameters shown to be within the following acceptable ranges through testing by an accredited soil laboratory (OMAFRA 2016) using recommended analytical methods (OMAFRA 2006; ASTM F1647-11):

Parameter
Acceptable Range
Gravel-sized particles (2 – 60 mm)
[≤ 5%]



Sand-sized particles (0.063 – 2 mm):
[≥40%] 

Silt-sized particles (0.002 – 0.063 mm):
[7 to 48%] 

Clay-sized particles (0.001 – 0.002 mm):
[7 to 23%]
Soil texture:
Loamy Sand, Sandy Loam, Sandy Clay Loam, Loam or Silty Loam
Silt- to Clay-sized particles (0.001 to 0.063 mm):
[≤ 55%]
Soil pH:
[6.0 to 8.0]

Sodium Adsorption Ratio (SAR)
<15

Cation Exchange Capacity (CEC):
>10 meq/100g

Organic Matter:
≥5% by dry weight [5 to 10% for lawns; 10 to 15% for trees and planting beds]

Note to Specifier:  Acceptable Range values in brackets are guidelines. Project-specific specification values to be set by the design professional based on suitability for the plants to be installed. 
Planting Soil shall not be passed through sieves or screens smaller than 50 mm (2”) to avoid eliminating peds.

Planting Soil shall not contain materials and contaminants at levels that would be harmful to plant growth; impair drainage, installation or maintenance of the resulting Planting Soil; or adversely impact its intended use including the following:

a) Refuse, stones, wood or debris larger than 50 mm in diameter;

b) Deleterious substances; plant or soil pests; undesirable grasses including crabgrass, noxious or weeds or weed seeds.

The Owner’s Representative shall determine at their discretion if the quantity of any of these materials is sufficient to cause rejection of the Planting Soil.
Planting Soil may be unamended topsoil that was harvested from the site or another site, or a product purchased and imported to the site from a supplier, provided the physical and chemical characteristics are within acceptable ranges.

PART 3 – EXECUTION
SITE EXAMINATION

Inspect and confirm that no adverse drainage conditions are present.

If discrepancies are observed notify the Owner’s Representative immediately to determine corrective action. 

SITE PREPARATION

Do not proceed with site preparation, until all utility work in the area has been completed, reviewed and approved by the Owner’s Representative.
Remove subsoil contaminated with construction debris or other deleterious material including that which protrudes above the subsoil surface.

Dispose of removed subsoil, debris and deleterious materials off site.  Do not bury any foreign or deleterious material beneath or in areas to be landscaped.
Complete final subsoil grading to achieve design subgrade elevations and slopes using low ground pressure (LGP) equipment rated to ≤5 PSI.
Excavate to the proposed subgrade. Maintain a supporting 1:1 side slope of compacted subgrade material along the edges of all pavements, curbs and structures adjacent to the area to be landscaped.
Confirm that the subgrade elevations are as shown on contract drawings. Subgrade elevations shall slope approximately parallel to the finished grade and/or toward subsurface drainage lines as shown on the drawings.  Subgrade elevations shall be as shown on contract drawings
Perform cone penetration tests on areas suspected to be overly compacted through grading, vehicle traffic or construction materials storage using a mechanical static cone penetrometer (i.e., soil compaction tester), electronic static cone penetrometer or dynamic cone penetrometer.

Scarify overly compacted subsoil areas suspected or shown to exceed root penetration thresholds described previously to between 45 and 60 cm depth or a depth just below the overly compacted soil horizon, as determined through in-situ Cone Penetration Tests, with the following exceptions (Detail No.1 Subsoil Scarification Areas):

a) Not within three (3) metres of building foundations;

b) Not within one metre of shallow (<1 metre depth) underground utilities or as directed by the utility;
c) Not within 45 cm (18”) of curbs, walks, driveways or other structures;

d) Not within the tree protection zone or drip line of existing trees.
Note to specifier:

Select one of the following options as appropriate to the constraints at the site, and the project budget. Soil fracturing is the most effective and may be the most cost effective in small to medium size spaces. Soil ripping is usually the cheapest option but only appropriate in large areas (e.g., 1,000 m2 or greater) with few or no shallow underground utilities and structural constraints that are accessible by large size grading machinery (e.g., dozer, tractor, excavator, back hoe).  Soil trenching is most suitable for spaces where only small-size equipment such as a walk-behind chain trencher can access the area. If different modifications are appropriate for different locations on the same project site, be clear on the drawings the extent of each location.

[Scarify subsoil through soil ripping using a subsoiler or chisel plow pulled behind a tracked dozer or rubber tire tractor with ripping shanks oriented behind the tracks or tires of the machinery and spaced between 30 and 60 cm apart on centre.]
[Scarify subsoil through soil ripping using an excavator or back hoe equipped with a single shank ripper or multiple shank ripper bucket attachment.]  
[Scarify subsoil by soil fracturing with an excavator or back hoe with a toothed bucket to dig into the soil to the specified depth. Lift and then drop the loosened soil immediately back into the hole. The bucket then moves to the adjacent soil and repeats the process until the entire area indicated has been loosened.]

[Scarify subsoil by soil trenching with a walk-behind chain trencher.  Space the trenches between 30 to 60 cm apart on centre.  Backfill the trenches with loosened soil or compost.] 
When soil fracturing or ripping using an excavator or back hoe bucket, perform the work by reversing so that the machinery used does not track over previously scarified areas.

Scarify subsoil in two directions where possible (Detail No. 2 Subsoil Scarification Pattern By Soil Fracturing Or Trenching In Two Directions).  At a minimum, scarify predominantly along elevation contours (i.e., perpendicular to subgrade slope; Detail No.3 Subsoil Scarification Pattern By Soil Ripping Or Trenching Perpendicular To Subgrade Slope; Detail No.4 Subsoil Scarification Pattern By Soil Ripping Using Excavator Or Back Hoe With Ripper Bucket Attachment Perpendicular To Subgrade Slope). 
Do not scarify when soil is saturated (i.e, above field capacity) or frozen.
Note to specifier:  For optimal soil decompaction results, spread 2.5  to 5 cm (1 to 2”) of compost on the overly compacted area prior to scarifying.  If this is done the depth applied needs to be added to the depth of Compost applied to the Base Topsoil. If concentrations of any of the 11 regulated metals in the Compost are near the maximum allowable limits in Ontario and the total Compost application depth is greater than 8 cm, use the procedure described in Ontario Compost Quality Standards Appendix 7 (OMOECC 2012) to determine what the maximum application rate is and decide if the Compost is suitable.   
Prior to installing Planting Soil, excavate planting beds and caliper tree and shrub holes to specified depths and areas using low ground pressure (LGP) equipment rated to ≤5 PSI. Roughen sides and bottom of the excavations using a toothed bucket to eliminate smearing, and create mounds of compacted subsoil where the root ball of caliper trees or shrubs will be placed (Detail No. 7 and Detail No. 8).  
Diameters of tree pit and shrub hole excavations should be a minimum of twice the diameter of the root ball.  

Place caliper trees or shrubs in completed tree pit or shrub hole excavations.  
Do not proceed with backfilling caliper tree or shrub excavations until caliper size material is staked and placement is reviewed by the Owner’s Representative.

Install subsurface drainage materials (if applicable).
Backfill excavations with loosened site subsoil or Planting Soil, and consolidate through tamping to 75 to 85% maximum dry density or until firm to footprints to match subgrade elevations of areas adjacent to the root ball. 

PLACEMENT AND INSTALLATION

Prior to installing any Planting Soil or Base Topsoil and Compost, the Owner’s Representative shall approve the condition of the subgrade (i.e., graded to meet design elevations and slopes and scarified to the specified depth) and installation of subsurface drainage materials and irrigation system (if applicable).

Place Planting Soil, Compost or Base Topsoil in dry weather when material and subsoil is neither frozen, nor saturated (above field capacity).

Utilize low ground pressure (LGP) equipment rated to ≤5 PSI for placement of Planting Soil and Base Topsoil and a blower truck to install Compost.

A soil slinger truck shall not to be used, with the exception of inaccessible locations approved by the Owner's Representative. The soil slinger shall be run on a slow speed to preserve soil peds.
Provide grade and elevation control during the installation of Planting Soil or Base Topsoil and Compost.  Utilize grade stakes, surveying equipment and other means and methods to assure that depths, grades and contours are as specified.

Phase Planting Soil or Base Topsoil and Compost installation work such that equipment does not have to pass over previously placed soil.  When any equipment passes over placed soil it shall reverse out of the area over the same path dragging the teeth of the bucket over the tracks to loosen the soil compacted by the equipment.

Protect adjacent walls, walks, curbs and utilities from damage or staining by the soil.  Use 12mm plywood or plastic sheets to cover existing concrete, metal and masonry work and other items as directed during the progress of the work.

At the end of each work day, clean up any soil or other materials spilled on any paved surface.  Any damage to the paving, site features or architectural work shall be repaired by the contractor at no extra expense to the Owner. 
Note to specifier:  If harvested topsoil that meets Planting Soil specifications is available, or if the site is small and space to store harvested topsoil or Planting Soil is not available, use Method 1. If sources of suitable Base Topsoil and Compost are available use Method 2 to help save on soil moving and off-site mixing costs.  If sources of suitable Base Topsoil and Planting Soil are available, use Method 3 to help reduce costs associated with importing Planting Soil. If the % sand,silt and clay and soil texture classification of the site sub-soil are within the acceptable ranges for Base Topsoil, use Method 4 to save on cost of importing Base Topsoil and/or Planting Soil.    
Specified Planting Soil depth should restore pre-construction topsoil depth at a minimum.  For lawns and treed areas surrounded by lawn restoring 20 to 30 cm or 25 +/- 5 cm of consolidated Planting Soil is recommended. Ideally the harvested topsoil or Planting Soil should be incorporated into the top 5 to 10 cm of underlying subsoil using a toothed excavator bucket during spreading, or tilling equipment (roto-tiller, cultivator, rotary spader) after spreading. 

[METHOD 1:  PLACE HARVESTED TOPSOIL OR IMPORTED PLANTING SOIL
Place harvested topsoil or imported Planting Soil mixture that meets Planting Soil specifications in a single lift where possible to the specified depth plus 10 to 15% to allow for soil volume loss due to consolidation or settling (Detail No. 5).  Consolidate placed Planting Soil to 75 to 85% maximum dry density by tamping or rolling or until it is firm to footprints, to achieve a final installed depth that is within +/- 5 cm of the specified depth.]
[METHOD 2:  AMEND BASE TOPSOIL BY INCORPORATING COMPOST
Mix or Place Base Topsoil and Compost at a default volumetric ratio of 3:1 Base Topsoil to Compost (i.e., 25% compost inclusion by volume) for lawns (e.g., 5 cm Compost tilled into Base Topsoil to 20 cm depth) and 1.5:1 (i.e., 40% compost inclusion by volume) for tree pits and planting beds (e.g., 8 cm compost tilled into Base Topsoil to 20 cm depth).  Alternatively calculate a custom Compost application depth based on knowledge of the dry bulk density and organic matter content of the Compost and Base Topsoil when compacted to between 75 and 85% maximum dry density, and organic matter content target for the Planting Soil using the following equation (TRCA 2012).

CAD = 
CID 
x 


TBD (TOM - POM)






(TBD (TOM - POM)) – (CBD (COM - POM))
Where:


CAD = 
Compost application depth (cm, unconsolidated) to achieve the Planting Soil organic matter content target (POM).


CID = 
Compost incorporated depth (cm, unconsolidated)

TBD = 
Base Topsoil bulk density (g/cm3 dry weight, compacted to between 75 and 85% maximum dry density)


TOM = 
Base topsoil organic matter (percent dry weight)


POM = 
Planting Soil organic matter content target (percent dry weight)


CBD = 
Compost bulk density (g/cm3 dry weight, compacted to between 75 and 85% maximum dry density)


COM = 
Compost organic matter content (percent dry weight)]
Note to specifier:  When the concentration of any of the 11 regulated metals is near the maximum allowable limit for Compost in Ontario and the total compost amendment depth is greater than 8 cm, there is potential to exceed Canadian Food and Inspection Agency (CFIA) limits for metals loading over a 45 year period (CFIA 1997).  In such cases, known concentrations of the eleven (11) regulated metals should be used to calculate maximum allowable compost application rates using the procedure described in Appendix 7 of Ontario Compost Quality Standards (OMOECC 2012).  Based on these calculations it can be determined whether or not the compost is suitable for use at the custom calculated depth.  For projects where the total compost amendment depth exceeds 8 cm, or volumetric mixing ratio is lower than 3:1 Base Topsoil to Compost it may be prudent to use Compost Category ‘AA’ only.
Place Base Topsoil in a single lift where possible and include additional 10 to 15% of the specified Planting Soil depth to allow for volumetric loss from consolidation and settling.

Incorporate Compost amendment layer into the Base Topsoil to 15 to 20 cm depth through tilling with a roto-tiller, cultivator or rotary spade tiller (Detail No. 6).
Note to specifier:  Use of a rotary spade tiller is ideal and preferable to a conventional roto-tiller or cultivator as it helps preserve soil peds.  However these tillers are limited in availability and may be more costly. Check with local contractors before requiring a rotary spade tiller. Tilling to 15 to 20 cm depth may require multiple passes with the tiller or cultivator.
[METHOD 3:  PLACE BASE TOPSOIL AND IMPORTED PLANTING SOIL AND INCORPORATE

Place Base Topsoil and Planting Soil (mixed on site or imported) layers at 1:1 volumetric ratio in single lifts where possible to the specified Planting Soil depth plus 10 to 15% to allow for soil volume loss due to consolidation and settling (Detail No. 7).  
Note to specifier:  Ideally the Planting Soil should be incorporated into the underlying Base Topsoil layer by using a toothed excavator bucket during spreading, or tilling equipment (roto-tiller, cultivator, rotary spader) after spreading.]
[METHOD 4:  AMEND SITE SUB-SOIL BY INCORPORATING COMPOST
Place Compost by blower truck or in a single lift where possible, at a 2:1 volumetric ratio (i.e., 33% compost inclusion by volume) for lawns (e.g., 7 cm Compost tilled into site sub-soil to 20 cm depth) and 1:1 (i.e., 50% compost inclusion by volume) for planting beds and tree pits (e.g., 10 cm compost tilled into site sub-soil to 20 cm depth). 
Note to specifier:  When the concentration of any of the 11 regulated metals is near the maximum allowable limit for Compost in Ontario and the total compost amendment depth is greater than 8 cm, there is potential to exceed Canadian Food and Inspection Agency (CFIA) limits for metals loading over a 45 year period (CFIA 1997).  In such cases, known concentrations of the eleven (11) regulated metals should be used to calculate maximum allowable compost application rates using the procedure described in Appendix 7 of Ontario Compost Quality Standards (OMOECC 2012).  Based on these calculations it can be determined whether or not the compost is suitable for use at the custom calculated depth.  For projects where the total compost amendment depth exceeds 8 cm, or volumetric mixing ratio is lower than 3:1 Base Topsoil to Compost it may be prudent to use Compost Category ‘AA’ only.
Incorporate Compost amendment layer into the site sub-soil to 15 to 20 cm depth through tilling with a roto-tiller, cultivator or rotary spade tiller (Detail No. 8).
Note to specifier:  Use of a rotary spade tiller is ideal and preferable to a conventional roto-tiller or cultivator as it helps preserve soil peds.  However these tillers are limited in availability and may be more costly. Check with local contractors before requiring a rotary spade tiller. Tilling to 15 to 20 cm depth may require multiple passes with the tiller or cultivator.]
Consolidate placed Planting Soil to 75 to 85% maximum dry density by tamping or rolling or until it is firm to footprints, to achieve a final installed depth that is within +/- 5 cm of the specified depth.
Planting Soil should be wetted after installation prior to compaction testing and proceeding with remaining planting tasks.

Complete compaction testing of installed Planting Soil within two days of a heavy rain or when the full depth of material has been thoroughly wetted (i.e. at or near field capacity), to determine if parameters are within acceptable ranges.

If measured values for compaction for the landscaped area type are acceptable, contact the Owner's Representative for approval to proceed with the remainder of the planting tasks.

ACCEPTANCE

The Owner’s Representative will inspect and determine the acceptance of installed Planting Soil depth, compaction and grading, prior to planting.

Where the median measured depth is less than the minimum specified depth, additional Planting Soil that meets project specifications shall be placed and consolidated through tamping or rolling with a lawn roller, and depth testing shall be repeated until it is within an acceptable range.

Where compaction testing by Cone Penetration Test indicates maximum surface or subsurface resistance values exceed acceptable values, Planting Soil shall be loosened through tilling or removed, re-installed and re-consolidated, and compaction testing shall be repeated to confirm it no longer exceeds acceptable values.  

If depth and compaction test results for the landscaped area are determined to be acceptable by the Owner’s Representative, proceed with the installation of irrigation system (if applicable) and remainder of planting tasks.

MAINTENANCE

Over the warranty period for the plantings mow lawns when grass height is above 65 mm to maintain a length between 60 mm to 100mm height. 

Remove clippings longer than 20 mm in length. Use a mulching mower or allow clippings to decompose in-situ to help maintain Planting Soil organic matter and nutrient content.

Topdress lawn areas with 1 cm of Planting Soil mixed with grass seed during the first growing season to maintain Planting Soil depth or fill in minor surface irregularities and bare areas. Perform topdressing during spring or fall seasons (cool, moist, active growing periods) by spreading Planting Soil using a fertilizer or manure spreader or by hand and core aerating with a hollow-tined aerator equipped with a heavy drag mat or rake to incorporate.  

DETAILS
[image: image1.emf]DO NOT SCARIFY 

SUBSOIL WITHIN 3 m 

OF BUILDING 

FOUNDATION

SCARIFIED SUBSOIL

FOOTPRINT AREA

DO NOT SCARIFY 

SUBSOIL WITHIN 

TREE PROTECTION 

AREA OR DRIPLINE

EXISTING

TREE

DRIVEWAY

WALKWAY

BUILDING

SCARIFIED SUBSOIL

FOOTPRINT AREA

DO NOT SCARIFY 

SUBSOIL WITHIN 1 m 

OF SHALLOW 

UNDERGROUND 

UTILITIES OR AS 

DIRECTED BY THE

UTILITY PROVIDER

DO NOT SCARIFY 

SUBSOIL WITHIN 0.45 

m OF CURBS, WALKS, 

DRIVEWAYS AND 

OTHER STRUCTURES


Detail No.1 Subsoil Scarification Areas
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Detail No.2 Subsoil Scarification Pattern By Soil Fracturing Or Trenching In Two Directions
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Detail No.3 Subsoil Scarification Pattern By Soil Ripping Or Trenching Perpendicular To Subgrade Slope

[image: image4.emf]SUBSOIL SCARIFICATION PATTERN BY SOIL RIPPING USING EXCAVATOR OR BACK HOE 

WITH RIPPER BUCKET ATTACHMENT PERPENDICULAR TO SUBGRADE SLOPE

SUB-GRADE

SLOPE

SUB-GRADE

SLOPE

START

END

1

2

4

3

5 6


Detail No.4 Subsoil Scarification Pattern By Soil Ripping Using Excavator Or Back Hoe With Ripper Bucket Attachment Perpendicular To Subgrade Slope
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Detail No.5 Planting Soil Installation Method 1 – Place Imported Compost Amended Planting Soil
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Detail No. 6 Planting Soil Installation Method 2 – Amend Base Topsoil by Incorporating Compost
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Detail No. 7 Placement Method 3 – Place Base Topsoil and Imported Compost Amended Planting Soil Layers and Incorporate
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Detail No. 8 Planting Soil Installation Method 4 – Amend Site Sub-soil By Incorporating Compost 
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Detail No.9 Deciduous Tree In Compost Amended Planting Soil
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Detail No. 10 Deciduous Shrub in Compost Amended Planting Soil
