City of Vancouver 		 	Section 32 91 23S
Construction Specifications		Bioretention Soil
Supplementary Specifications				      2025

INSTRUCTIONS FOR CONSULTANTS: Edit this document in Microsoft Word using ‘TRACK CHANGES’. Text in bold and italics is to be edited to suit the project specific conditions. Turn off bold and italic formatting for the final approved document and delete this note.

	1.0
	General
	.1
	Refer to Division 1, General Requirements.

	
	
	.2
	This section of the specification forms an integral part of the Contract Documents and is to be read, interpreted, and coordinated with all other parts.

	
	
	.3
	Section 32 91 23S Bioretention Soil refers to those portions of the work that are unique to the supply and placement of bioretention soil for Green Infrastructure systems and subsequent finish grading. This Section must be referenced to and interpreted simultaneously with all other sections pertinent to the works described herein.

	
	
	.4
	This section is based on the "British Columbia Landscape Standard" published by the B. C. Society of Landscape Architects and the B. C. Nursery Trades Association. This standard is intended to set a level of quality that is to be equalled or bettered in the construction documents for each project. Guidance of a registered British Columbia Landscape Architect is recommended.


	
	
	
	

	
	
	
	

	1.1
	Materials Definitions
	.1
	For the purpose of this specification, the term “bioretention soil” shall mean a mixture of mineral particulates, microorganisms and organic matter which provides a suitable medium capable of supporting plant growth and which is intended for filtration and retention of stormwater runoff.  

	
	
	.2
	Two types of bioretention soil may be provided to satisfy the requirements of this specification as outline below.

	
	
	
	1.  Type I: Imported Bioretention Soil from an approved soil provider

	
	
	
	2. Type II: Native topsoil amended to satisfy the parameters per guidance in this specification and to the parameters outlined 

	
	
	
	

	
	
	
	

	1.2
	Related Work
	.1
	Bioretention
	Section 33 50 01S

	
	
	.2
	Site Grading
	Section 31 22 01S

	
	
	.3
	Engineered Soil
	Section 32 94 02S

	
	
	.4
	Seeding
	Section 32 92 20S

	
	
	.5
	Sodding
	Section 32 92 23S

	
	
	.6
	Geosynthetics
	Section 31 32 19S

	
	
	.7
	Aggregates and Granular Materials
	Section 31 05 17S

	
	
	.8
	Hydraulic Seeding
	Section 32 92 19

	
	
	.9
	Planting of Trees, Shrubs and Ground Covers
	Section 32 93 01S

	
	
	.10
	Excavation, Trenching and Backfilling
	Section 31 23 01S

	
	
	.11
	Dust Control
	Section 31 15 60S

	
	
	.12
	Clearing and Grubbing
	Section 31 11 01S

	
	
	.13
	Topsoil and Finish Grading
	Section 32 91 21S

	
	
	
	

	1.3
	Reference Standards
	.1
	CSLA Canadian Landscape Standard

	
	
	.2
	Canadian System of Soil Classification

	
	
	.3
	Canadian National Master Construction Specification,32 91 19.13 Topsoil and Grading

	
	
	.4
	CSA Design of Bioretention Systems: W200-18

	
	
	.5
	BCSLA/BCLNA British Columbia Landscape Standard

	
	
	
	

	1.4
	Source Quality Control
	.1
	Advise Contract Administrator of the sources of bioretention soil at a minimum of thirty days (30) prior to starting work to allow for sufficient time for testing.

	
	
	.2
	Contractor is responsible for soil analysis and requirements for amendments to supply bioretention soil as specified.

	
	
	
	

	1.5
	Measurement and Payment
	.1
	Payment for bioretention soil and imported topsoil will be made separately for each type of bioretention soil and imported topsoil specified, and includes supply of materials, on-site handling, excavation, disposal of surplus excavated material, placement to specified thickness, application of fertilizers and finish grading. 

	
	
	.2
	Measurement for bioretention soil will be based on loose truck box volume of the bioretention soil brought to site and incorporated into the work. Contract Administrator will determine loose truck volume.

	
	
	.3
	Scale tickets or packing slips shall accompany invoices to confirm quantity installed.

	
	
	.4
	Payment for placement and spreading of native topsoil previously stockpiled on site will be made under Section 31 22 01S Site Grading

	
	
	.5
	Payment subject to grading approval by the Contract Administrator. 

	
	
	
	

	1.6
	Inspection and Testing
	.1
	Refer to General Conditions, Clause 4.12, Inspections

	
	
	.2
	The Contractor shall guarantee that the growing medium submitted for laboratory analysis is a representative sample taken from the bioretention soil to be delivered to the Site.

	
	
	.3
	Soil testing by approved testing facility is required for all soil mix parameters indicated in Table 1 and others required by the City Engineer. 

	
	
	.4
	Soil testing by approved testing facility is required for all soil mix amendments indicated in Table 2 and others required by the City Engineer. 

	
	
	.5
	City Engineer may appoint an independent testing facility to ascertain compliance with this specification and to recommend modifications to the bioretention soil in order to meet the requirements of this specification.

	
	
	.6
	Notify the Contract Administrator when the site is prepared for bioretention soil placement. Do not place bioretention soil until subgrades have been reviewed and approved.

	
	
	.7
	Drainage of bioretention soil can be measured only after bioretention soil in place. Mixing and handling or bioretention soil to be done in such a manner that minimum saturated hydraulic conductivity shown in Table 2 is achieved.

	
	
	.8
	Failure to test and provide appropriate documentation of test results may be considered grounds for rejection of a proposed bioretention soil and may result in removal and replacement of the rejected material at the Contractor’s expense.

	
	
	
	

	1.7
	Submittals and Samples
	.1
	Submit to Contract Administrator one composite sample of each type of proposed bioretention soil for each different application within the project. Each sample shall be a composite of at least three samples distributed throughout the proposed source and shall be at least one (1) liter in volume.

	
	
	.2
	Samples of each bioretention soil type shall be submitted to the Contract Administrator in zip lock plastic bags clearly marked with date, project name, and supplier name and phone number.   

	
	
	.3
	The Contract Administrator may request independent sample collection. 

	
	
	.4
	Provide to the Contract Administrator a copy of bioretention soil analysis from a testing facility approved by the Contract Administrator. The analysis shall be of tests done on the proposed bioretention soil from samples taken at the supply source within three weeks immediately prior to soil placement. Cost of initial analysis and subsequent tests to ensure compliance with this specification shall be borne by the Contractor. Results of these tests shall be presented to the Contract Administrator for review before any bioretention soil delivery to site. 

	
	
	.5
	Provide at least two days (48 hours) notice in advance of each required review.

	
	
	.6
	For Type II soil, tests of the native soil shall be submitted to the Contract Administrator prior to the addition of any amendments and/or mixing. 

	
	
	.7
	The Type II analysis shall outline the testing laboratory’s recommendations for amendments, fertilizer and other required modifications to make the proposed bioretention soil meet the requirements of this specification. 

	
	
	.8
	A proposal outlining the quantity and source of amendments that will be applied to the native soil to achieve the bioretention soil parameters outlined in this specification shall be provided to the Contract Administrator prior to the application of any amendments to the native soil. 




	2.1
	General
	.1
	In this Section, a range of measurable physical and chemical properties are established as acceptable for a GI bioretention soil. Compliance with this Section is to be determined by testing for those properties. When imported or on-site soil is used, it is to be tested and modified as necessary by admixture of other components to bring its properties within ranges set in 2.9 of this Section for bioretention soil.

	
	
	.2
	Bioretention soil is any soil or mixture with chemical and physical properties that fall within the ranges specified by this section for Green Infrastructure application. Refer to Table 2 for a summary of GI bioretention soil mix properties and components.

	
	
	
	

	2.2
	Bioretention Soil
	.1
	Bioretention soil shall be free from subsoil, plants or their roots, sticks, building materials, wood chips, non-composted wood, wood waste, woody plant parts, insect pests, plant pathogenic organisms, chemical pollutants or substances at levels toxic to plants, stones (in excess of 10mm in maximum dimensions), chemical pollutants, foreign objects, and other extraneous materials not contributing to generally that detract from the desirable physical and chemical properties required for landscaping purposes. All soil product supplied to the City is to be free of Neonicotinoid.

	
	
	.2
	Bioretention soil shall be free from nuisance, noxious and invasive weeds and seeds or parts thereof.

	
	
	.3
	Bioretention soil shall be free of pathogens harmful to humans, including but not limited to Fecal Coliforms, Salmonella and E. coli.

	
	
	.4
	Bioretention soil to require not more than 0.5 kg/m3 of dolomite lime to reach required pH level.

	
	
	.5
	Fertility (nitrogen, phosphorous and potassium) and pH: may be modified after bioretention soil is placed, by incorporation of amendments as outlined in Section 2.4, or by incorporating these amendments when mixing and screening.

	
	
	.6
	Mixing and handling of bioretention soil to be done in such a manner that the minimum saturated hydraulic conductivity shown in Table 2 is achieved. The Contractor is not responsible for conducting saturated hydraulic conductivity tests. Saturated hydraulic conductivity of bioretention soil can be measured only after bioretention soil is in place. The saturated hydraulic conductivity of the bioretention soil shall be measured in accordance with ASTM F1815. 

	
	
	.7
	At the discretion of the Contract Administrator and City Engineer, native soil may be amended with organic additives, and other modifications to make the proposed bioretention soil meet the requirements of this specification. Additional information related to bioretention soil components and possible amendments is provided in the clauses below.

	
	
	.8
	Addition of amendment components shall be at the rates indicated in the bioretention soil analysis recommendations or by the Contract Administrator.

	
	
	.9
	Organic matter shall be top-dressed and cultivated into the top 150 -200mm of the bioretention soil prior to fine grading.

	
	
	.10
	Stockpile shall be covered during rain events or if left in place for a period of one week or more.

Table 1: Required Properties for Bioretention Soil Mix
	Properties
	Bioretention Soil Parameters

	C:N (Carbon : Nitrogen)    
	30:1-10:1

	%OM (of tot. dry wt.) (Organic Matter)
	8-17%

	%Sand (of tot. dry wt.)
	50-60%

	%Silt (of tot dry wt.)
	10-30%

	%Clay (of tot dry wt.)
	0-20%

	Total Silt and Clay
	50% MAX

	Acidity (pH) 
	5.5-8.0

	Max Particle Size 
	100% passing 12.5mm sieve

	Nitrogen (N) 
	0.2-0.6% by weight

	Phosphorus (P) (ppm)
	20-250

	Potassium (K) (ppm)
	50-1000

	EC (sat extr.) @25˚C (Electrical Conductivity) (dS/m)
	<2.5 

	SAR (sat extr.) (Sodium Adsorption Ratio)
	<4

	Minimum saturated hydraulic conductivity (mm/hr)
	70

	CEC Ratio (Cation Exchange Capacity)
	30-50





	
	
	
	

	2.3
	Native Topsoil
	.1
	When utilizing native topsoil for bioretention soil, exceptions to the parameters outlined in Table 1 may be approved at the discretion of the Contract Administrator and upon consideration of all feasible and appropriate amendments.

	
	
	.2
	On-site native topsoil may be used, provided it meets standard set for imported topsoil and can be modified to meet requirements set out for specified bioretention soil.

	
	
	.3
	If testing shows on-site soil to be suitable for landscaping, a sufficient quantity of stripped topsoil to be stockpiled where shown on Contract Drawings or in areas specified for stockpiling.

	
	
	.4 
	Do not handle topsoil while in a wet or frozen condition or in any manner in which structure is adversely affected.

	
	
	.5
	At discretion of Contract Administrator and City Engineer (Green Infrastructure Branch), native soil may be amended with additives, fertilizers and other modifications to make the proposed bioretention soil meet the requirements of this specification.

	
	
	.6
	Stockpile shall be covered if in place for an extended period of time.

	
	
	
	

	2.4
	Type II Bioretention Soils: Amendments for Native Topsoil 
	.1
	The following section provides guidance on the amendments that may be used to bring native topsoil into compliance with standards for Type II bioretention soil.

	
	
	.2
	Addition of amendment components shall be at the rates indicated in the bioretention soil analysis recommendations or by the Contract Administrator.

	
	
	.3
	Apply soil conditioning amendments at a rate recommended by an Agrologist or soil professional.

	
	
	.4
	Amendments must be approved by the Contract Administrator prior to application. 

	
	
	.5
	Amendments shall be provided according to the guidelines in Table 2: Soil Amendments

	
	
	
	

	.1
	Peat
	.1
	Peat Moss shall not be used

	.2
	Sand
	.1
	Sand fill (COV #17) as per Section 31 05 17 Aggregates and Granular Materials.

	.3
	Manure
	.1
	Type II bioretention soil, as specified in this Section, shall be used in place of manure. Manure shall not be used as an additive for Type II bioretention soil.

	.4
	Biosolids
	.1
	Biosolids or wastewater treatment plant residuals shall not be used unless approved by. 

	
	
	
	

	.5
	Wood Residuals
	.1
	Where wood residuals such as fir or hemlock sawdust are present in bioretention soil, their quantities and properties to be such that total Carbon to total Nitrogen ratio is a maximum of 40:1.

	
	
	.2
	Cedar or redwood sawdust shall not be present in bioretention soil.

	.6
	Dolomite Lime
	.1
	Approved commercial brands for horticultural purposes, coarsely ground and containing not less than 20% calcium by weight.

	.7
	Compost
	.1
	CCME PN 1340 Guidelines for Compost Quality Category A compost to be used.

	.8
	Fertilizers
	.1
	Chemical Fertilizers may not be used

	
	
	
	
	TABLE 2: Allowable materials for Soil Amendments

	Name
	Main Element
	Minimum Purity of Main Element in Additive (Proportion by Weight)

	Organic matter: compost Category A in accordance with CCME PN1340
	C:N
	15:1 – 30:1

	Gypsum
	Ca
	23%

	Rock or oyster shell lime, limestone flour
	Ca
	40%

	Dolomite lime
	Ca, M
	20%

	Agricultural Limestone
	Ca
	90%

	Bonemeal
	Phosphoric acid
	20%

	 Nitrogen
	N
	3%

	(Bonemeal, gypsum and limes to be finely ground, to 12 mesh or finer).






	3.1
	Processing bioretention soil
	.1
	Mixing/screening of bioretention soil on site is not allowed. All bioretention soil is to arrive pre-mixed with the exception of amending bioretention soil or topsoil with components that are to be applied at rates indicated in the bioretention soil analysis recommendations.

	
	
	.2
	Prior to on-site delivery, thoroughly mix using mechanical mixing/screening equipment the constituent bioretention soil components and recommended additives. Resulting mixture will have a particle size class and properties that match the requirements of this specification.

	
	
	.3
	Do not prepare or handle bioretention soil in a wet or frozen condition.

	
	
	.4
	Mix salvaged top soil according to specifications in the Contract Drawings to the satisfaction of the City Engineer

	
	
	.5
	Stockpiled engineered soil or bioretention soil must not be left exposed if stored overnight. Protect stored material from contamination, segregation and weather. Take all necessary precautions to prevent contamination of component materials from windblown soils, weed seeds and insects.  Contamination of individual components may result in rejection

	
	
	.6
	Protect bioretention soil and amendments against extreme wetting by rain or other agents, and against contamination by weeds and insects. 

	
	
	.7
	Do not move or work bioretention soil or additives when they are excessively wet, extremely dry, frozen, mixed with ice and/or snow, or in any manner which will adversely affect bioretention soil structure. Bioretention soil whose structure has been destroyed by handling under these conditions will be rejected and shall be replaced by the Contractor at no cost to the owner.

	
	
	.8
	Deliver bioretention soil and amendments in manufacturer’s original containers. Protect against damage and moisture until incorporated into the work. 

	
	
	
	

	3.2
	Placing bioretention soil
	.1
	Verify that subgrade has been approved by Contract Administrator and City Engineer prior to the placement of drainage medium.

	
	
	.2
	Place drainage medium and ensure consistent depth as per Contract Documents.

	
	
	.3
	When the subgrade and drainage medium installation is accepted by the Contract Administrator, commence placing bioretention soil

	
	
	.4
.5
	Bioretention soil shall not be installed during active rain events. 
If applicable, ensure that irrigation lines to be installed have been reviewed by the Contract Administrator prior to the placing of bioretention soil. Irrigation shall be in accordance to the Parks Board Specifications. 

	
	
	.6
	Place bioretention soil over prepared subgrade and allow to settle before placing additional lifts or any overlying material.

	
	
	.7
	Ensure bioretention soil is moist (25% to 75% of fieId capacity) but not wet when placed, and do not handle if frozen or so wet that its structure will be altered. The City Engineer may require the contractor to conduct a field capacity test after installation per ASTM.

	
	
	.8
	Manually spread bioretention soil around trees, shrubs and obstacles.

	
	
	.9
	Do not compact bioretention soil in green infrastructure unless otherwise directed in Contract Documents. Density shall not exceed 85% Modified Proctor Density.

	
	
	.10
	Place all bioretention soil to the required finished grades in uniform lifts of 150mm

	
	
	.11
	Bioretention soil shall be free of subsoil, pests, roots, wood, construction debris, undesirable grasses including crabgrass or couch grass, noxious or weeds and weed seeds or parts thereof foreign objects and toxic materials. Presence of these contaminates shall be grounds for rejection of bioretention soil and replacement at no cost to the Owner.

	
	
	.12
	Except where drawings or details show otherwise, place to the following minimum and/or maximum depths and levels (measured after initial settling of bioretention soil):

	
	
	
	.1
	Tree Planting Areas on grade maximum 900mm and shall conform to the following additional parameters:

	
	
	
	
	.1
	Planting hole shall be minimum 300mm wider than rootball on all sides.

	
	
	
	
	.2
	Planting hole shall be minimum depth of root ball. 

	
	
	
	.2
	Shrub and Groundcover Areas on grade 450mm minimum depth.

	
	
	
	.3
	Low or High Traffic Lawn Areas on grade 300mm minimum depth.

	
	
	
	

	3.3
	Applying Compost and Amendments
	.1
	Compost must be derived from a known approved facility and feedstock determined.

	
	
	
	

	
	
	.2
	Addition of amendment components shall be at the rates indicated in the bioretention soil analysis recommendations or by the Contract Administrator. 

	
	
	.3
	Ensure minimum 7 days separation time between the application of any lime treatment or fertilizers and plant material installation.

	
	
	.4
	Addition of amendment components shall be at the rates indicated in the bioretention soil analysis recommendations.

	
	
	
	

	
	
	
	

	3.4
	Weed Control
	.1
	Ensure all weeds and weed roots that have germinated during the course of work of this section have been eliminated from bioretention soil.

	
	
	.2
	Provide the Contract Administrator with a written methodology outlining of weed removal seven (7) days prior to starting weed removal operations.

	
	
	
	

	3.5
	Finished Grading
	.1
	Finely grade bioretention soil after placing to specified areas per Contract Documents

	
	
	.2
	Manually fine grade bioretention soil installation to contours and elevations shown on Contract Drawings or as directed by Contract Administrator. Tolerance for finish grading to be 10mm.

	
	
	.3
	Finish Grade of bioretention soil shall be 50 mm from finished elevation of adjacent curb or planter wall unless otherwise noted on drawings, in order to leave space for mulch and plant installation.

	
	
	.4
	Grade transitions of subgrade smooth and even, such that ponding cannot occur on subgrade surface. Ponding must occur only within the designated bioretention ponding area as shown in the Contract Drawings to the satisfaction of the City Engineer.

	
	
	.5
	Ensure gradients within ranges shown in Table 1, except where Contract Documents show variation from this standard.

	
	
	
	

	3.6
	Acceptance
	.1
	Contract Administrator will inspect and test bioretention soil in place and determine acceptance of material, depth of bioretention soil and finish grading. Approval of bioretention soil material subject to soil testing and analysis.

	
	
	
	

	3.7
	Restoration of Stockpile Sites
	.1
	Restore stockpile sites as specified in Contract Documents.

	
	
	
	

	3.8
	Clean-up
	.1
	Dispose of surplus materials and all construction debris off-site.

	
	
	.2
	Ensure all discolouration of adjacent surfaces caused by bioretention soil placement have been removed. Ensure all paved areas, tops of planters, and adjacent surfaces have been thoroughly cleaned to the satisfaction of the Contract Administrator.

































