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Staff Report 

Origin 

The City of Richmond has received a 'Soil Use for the Placement of Pill' application for the 
property identified as PID: 005-480-663 (the "Property") which is located south of 17260 River 
Road. The Property and 17260 River Road, which are both owned by the Owner, are bisected by 
a City-owned "right-of-way" i.e. unimproved road allowance (the "Allowance"). The Applicant 
is proposing to import and deposit 12,000 cubic metres of soil to improve the agricultural 
capability of the Property to produce garlic. 

The Property is situated within the Agricultural Land Reserve (ALR) and is subject to provisions 
of the Agricultural Land Commission Act (the "ALCA") and its regulations (the "Regulations"), 
and the City's Soil Deposit and Removal Bylaw No. 10200 (the "Soil Bylaw"). 

Pursuant to applicable Provincial regulations, a 'Soil Use for the Placement of Fill' application 
requires authorization from local government in order to be refeITed to the Agricultural Land 
Commission (ALC) for their review and approval. As such, this application must be submitted to 
the City for review and a decision from Council. Should the application be referred to the ALC 
and should it subsequently be approved by the ALC, the Applicant is required to satisfy the 
City's requirements outlined in the Soil Bylaw before a soil deposit permit would be issued by 
the City. 

The Applicant has satisfied all of the City's refeITal requirements for submission to the ALC. 

Should the applicant's 'Soil Use for the Placement of Pill' application be approved by Council 
and the ALC, the Applicant would be required to obtain a licensing agreement with the City to 
utilize the Allowance. 

This report supports Council's Strategic Plan 2018-2022 Strategy #2 A Sustainable and 
Enviromnentally Conscious City: 

Environmentally conscious decision-making that demonstrates leadership in 
implementing innovative, sustainable practices and supports the City's unique 
biodiversity and island ecology. 

2.1 Continued leadership in addressing climate change and promoting circular economic 
principles. 

2. 3 Increase emphasis on local food systems, urban agriculture and organic farming. 

Analysis 

The Property is zoned AG 1 (Agriculture). The cu1Tent zoning pe1mits a wide range of fanning 
and compatible uses consistent with the provisions of the ALCA and Regulations and the City's 
Official Community Plan and Zoning Bylaw. The Applicant is proposing to deposit 12,000 cubic 
metres of soil over the majority of the 1.22 ha Property at an average depth of I .Om. The primary 
objective is to improve the agricultural capability of the Property by eliminating excess water 
issues by raising the elevation of the prope1iy to create a garlic farm. 
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Uses on Adjacent Lots 

• To the North: ALR Land is not in agricultural production 
• To the East: ALR Land is not in agricultural production 
• To the South: ALR Canadian National Railway 
• To the West: ALR Land is not in agricultural production 

Table 1: Existing Information and Proposed Changes for the Property 

Item Existing 

Owner Sahota Holdings Ltd. 

Applicant Harinder (Hany) Sahota (the "Applicant") 

Qualified Agrologists (the Daniel Lamhonwah, PhD, MES, P. Ag. (Madrone 
"Agrologists") Enviromnental Services Ltd.) 

Jessica Stewart, P.Ag., P.Geo (Madrone Environmental 
Services Ltd.) 

Lot Size 1.22 hectares (3.02 acres) 

Current Land Uses The Property is not currently being farmed 

Proposed Land Uses The Applicant intends to farm the Property following 
completion of the proposed project 

Zoning AGI 

Official Community Plan Designation Agriculture 

ALR Designation The Property is within the ALR 

Riparian Management Area (RMA) Yes; no disturbance proposed 

Environmental Sensitive Area (ESA) Yes 

Project Overview 

The Applicant, who has owned the Property since 2008, is applying to deposit 12,000 cubic metres 
of soil over the entirety of the Property minus setback requirements at an average depth of I .Om. 
The objective is to improve the agricultural capability of the Property from its current Class 4W 
(with excess water limitations) to a 2W classification to allow for the development of a garlic 
fam1. The Agrologists have stated the proposed soil type to be imported (sandy loam, loamy sand) 
will ensure the Applicant can grow garlic post-project completion. In addition, the soil to be 
imp01ied will provide flexibility for the Applicant to grow the widest range of crops should the 
Applicant wish to do so in the future. 

The Applicant has advised that the project will take two years to complete. The timeline for 
completion is heavily dependent on ensuring the appropriate soil as, recommended by the 
Agrologists, is sourced to complete the project. Soil sourcing has not commenced at this time due 
to the considerable period of time involved with respect to the soil deposit application process 
and seeking approval from the City and ALC. 
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Staff Comments 

The proposal aligns with a number of Council endorsed strategies and directions including 
concerns about the use of Richmond soil. Other objectives satisfied by the project are described 
as follows: 

• The Applicant's desire to utilize Richmond soil where possible provides for a reduction 
in carbon emissions as there will be a considerable decrease in mileage as trucks will not 
be traveling back and forth from City approved development projects to the Fraser Valley 
as is the common practice; 

• Following completion of the project and implementation of the Fann Plan under the 
guidance of a qualified agrologist, the Applicant will start farming lands not currently 
under production thus supporting initiatives as described within the City's Food Charter; 
and 

• The proposal to raise the Property to improve the agricultural viability is consistent with 
the City's current Flood Protection Management Strategy (FPMS) which identifies 
raising land levels within all areas of the City as a key overall long-term objective. 

Richmond Food Security and Agricultural Advisory Committee (FSAAC} Consultation 

The Applicant presented the proposal to the FSAAC on September 28, 2021. The FSAAC 
unanimously supported the proposal passing a motion with the following condition: 

That the Food Security and Agricultural Advisory Committee (FSAAC) support the 
Agricultural Land Reserve Soil Use for the Placement of Fill Application at PID 005-
480-663 (CD 93639) subject to the City retaining a portion ($40,000) of the security 
deposit associated with the application to ensure the farm plan is implemented within a 
year of the project completion. 

Agricultural Considerations 

The Applicant retained Jessica Stewart, P.Ag., P.Geo to review and assess the Property and prepare 
recommendations to improve the growing conditions on the Property in addition to preparing a farm 
plan that addresses the Applicant's desire to grow garlic post-project completion. The Agrologists 
have provided a Soil Placement Plan (Attachment I) and a Summary Report (Attachment 2) 
which includes a farm plan. 

The Soil Placement Plan (the "Placement Plan") has addressed the cuuent soil conditions on the 
Property. The Agrologists have concluded that the Property has a class 4W limitation. As per the 
Land Capability Classification for Agriculture in British Columbia manual, a Class 4 W property 
has "frequent or continuous occurrence of excess water during the growing period causing 
moderate crop damage and occasional crop loss. Water level is near the soil surface during most 
of the winter and/or until late spring preventing seeding in some years, or the soil is very poorly 
drained." 
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The Agrologists have stated "that the placement of soil will raise the growing medium above the 
water tables and would be a permanent solution to improve the agricultural limitations of the 
[Property]." Furthermore, it is the opinion of the Agrologists that pumping may not be an 
appropriate solution given the sunounding area and would be "costly and may not be reliable" 
for the Applicant to implement. 

As noted in the Placement Plan, the Applicant intends to strip/excavate the native topsoil/peat 
and stockpile on the Property prior to soil importation. Following completion of importation, the 
peat/topsoil will be placed on top of the imported soil. The primary motivator in conserving the 
native topsoil/peat is to ensure conservation of the "good-quality topsoil." 

The Summary Report provided by the Agrologists both encapsulates the overall soil deposit 
proposal and provides a framework of the Applicant's intensions to grow garlic following 
completion of the project. The Summary Report is in line with the City's Farm Plan 
requirements. 

In addition to the aforesaid reports, the Agrologists have provided a memorandum (Attachment 
3) identifying areas within the Lower Mainland in which the agriculturally-suitable soil may be 
sourced. As per the memorandum, the Agrologists have identified that agriculturally-suitable 
soil required to complete the proposal may be sourced from Richmond (first priority of the 
Applicant), Delta, South Vancouver, South Burnaby, and the UBC Endowment Lands. Analysis 
to determine suitable source locations was undertaken by the Agrologists utilizing the BC Soil 
Information Tool which provides access to soil survey data, reports and maps and is hosted by 
the provincial government. 

Bmce McTavish (MSc, MBA, PAg, RPBio ), an independent qualified agrologist representing 
the City, has reviewed the proposal (Attachment 4) from an agricultural perspective on behalf of 
the City and has not provided any concerns regarding the proposal or cunent land capability 
assessment by the Agrologists. 

Mr. McTavish's review substantiates the conclusions of the Agrologists that the Property has a 
land capability of 4W. In addition, Mr. McTavish "supports [their] conclusion that the wetness 
is likely exacerbated by land raising on adjacent properties." Lastly, Mr. McTavish has 
confirmed that the proposal satisfies requirements as per ALC Policy P-10 "Criteria for 
Agricultural Capability Assessments." 

City staff have reviewed the reports provided by the Agrologists and have concluded that the 
reports satisfy the City's requirements. 

Drainage & Geotechnica/ Considerations 

The Applicant has provided the City a Drainage Plan (Attachment 5) and a Geotechnical 
Investigation report (Attachment 6). 
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The Geotechnical Rep011, provided by Geopacific Consultants Ltd., has concluded that 
implementation of the Placement Plan, which includes excavation of the native peat and 
replacement with structural fill (i.e. soil) with a grade reinstatement of I .Om will not negatively 
impact neighboming lands or City infrastructure. As noted above, soil placement will follow the 
stripping and stockpiling of the excavated native topsoil/peat which will then be placed over top of 
the imported soil. 

As noted in the Placement Plan, the Applicant owns two prope11ies that are separated by an 
Allowance. The Applicant will be required to obtain a licencing agreement with the City to 
utilize the Allowance to access the Prope11y and direct runoff to the City drainage system on 
River Road. Completion of a licencing agreement will be required prior to issuance of a soil 
deposit permit should the proposal receive approval. Additional drainage and geotechnical 
information may be required by staff to facilitate a potential licensing agreement. 

Staff have reviewed the Drainage Plan and Geotechnical Report and have no concerns relative to 
the conclusions of the Applicant's qualified professionals. 

Environmental Considerations 

The Prope11y is designated as an Environmentally Sensitive Area; however, the Property is 
within the ALR. As per City requirements, the Applicant will be required to obtain an ESA DP 
exemption. 

The Applicant is exempt from obtaining a tree removal permit for the Property. 

Should the City and ALC provide approval, the City's soil deposit pennit (the "Pennit") 
conditions will require that all work unde11aken in or around a watercourse, must be completed 
in compliance with the Water Sustainability Act, under the guidance of a Qualified 
Environmental Professional (QEP). Should it be deemed necessary, City staff will require that 
erosion and sediment control measmes be installed and inspected by a QEP. 

Financial Costs and Considerations for the Applicant 

Due to ongoing and approved development within the City of Richmond and the Lower 
Mainland, developers and contractors must find a location (the "End Site") that will accept soil 
excavated and removed off-site to facilitate development. Due to such demand, a market has 
been created in which End Site owners can generate income via tipping fees such as the fees 
collected by the City for accepting agriculturally viable soil for the Garden City Lands. Such fees 
are variable depending on the location, type and volume of soil, and season. Contractors are 
willing to pay a premium based on location of the soil (the "Source Site") to the End Site in 
order to reduce significant costs. Although End Site owners derive income due to tipping fees, 
soil deposit projects are not without significant costs to the Pennit holder. 
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It is anticipated that the project may generate tipping fees in excess of $100,000 for the 
Applicant. However, the income derived through tipping fees shall be offset by costs due to 
upfront reporting expenditures, site preparation, project management, daily personnel and 
machine expenditures, ongoing inspection and reporting by the project's agrologist-of-record, 
drainage upgrades, and final reporting expenses. It is estimated by the Applicant that site 
preparation costs will be "approximately $30,000 to $40,000." 

In addition, should Consolidated Fees Bylaw No. 8636, Amendment 10283 be adopted by 
Council, the City will require payment from the Applicant of a non-refundable volume fee in the 
range of $12,000 to $24,000. 

Please refer to Attachment 2 for an outline of potential costs to the Applicant to complete the 
project, conduct farming operations and projected income through the sale of garlic. 

Road and Traffic Considerations 

Transportation staff have reviewed the proposal and will require a Transportation Management 
Plan should the application receive approval. 

Soil Deposit Permit Requirements and City Inspection and Proiect Oversight Protocols 

Should the proposal receive ALC and City approval, City staff will prepare a comprehensive 
Pe1mit that sets out a number of conditions, including but not limited to: 

• Project oversight and reporting requirements by an qualified agrologist; 
• Source site inspection requirements; 
• On-site monitoring requirements; 
• Requirements for protection of the Riparian Management Area near the proposed truck 

entrance point on River Road; 
• Pe1mitted hours/days of operation; 
• Traffic Management Plan requirements; and 
• Security deposits (further explained below). 

Qualified Professional reporting requirements are intended to be similar to the requirements for 
the Sixwest Holdings soil deposit project located on Westminster Highway. This will include 
that the agrologist-of-record inspect and approve all source sites. An on-site monitor will be 
required to inspect each load of soil prior to deposition on the Property and maintain an accurate 
daily log of trucks depositing soil on the site. At the sole discretion of the City, alternate 
measures may be required (i.e. survey) to detennine the final volume of soil deposited on the 
Property. 
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In addition to the expected reporting requirements of the agrologist-of-record or other qualified 
professionals, City staff will maintain proactive inspection and enforcement on the Property that 
will include the following: 

• Multiple site inspections per week of the Property at the onset of the project to ensure 
conditions of the Permit are being maintained; 

• Weekly site assessments to continue to be undertaken when soil importation is 
underway to ensure the Permit conditions are respected; 

• Regular monthly on-site meetings with the site supervisor; 
• Maintain communication with the agrologist-of-record on a regular basis; 
• Review reports to ensure conditions of the Pennit are being satisfied; and 
• Advise the ALC of concerns relative to the project and request that ALC staff 

undertake inspections to ensure compliance with ALC approval conditions. 

No soil will be pennitted to be imported/deposited until such time as all City and ALC 
requirements have been satisfied and the Pennit has been issued by the City. 

Security Bonds 

Should the soil deposit project receive approval, the City will require that the Applicant provide 
as per the Soil Bylaw, a security deposit in the amount of $60,000 ($5 per cubic metre). The 
security deposit will not be returned until all conditions as stated in the Pennit and the ALC 
approval are satisfied in their entirety, to the satisfaction of the City. 

The Applicant has been advised that a portion of the security deposit in the amount of $40,000 
will be withheld until implementation of the Farm Plan has been confirmed by the agrologist-of
record as completed. 

In addition to the security bond provided to the City, the ALC has the authority to require a 
performance bond to ensure that the project is satisfactorily completed. The bond required by the 
ALC is also intended to ensure the rehabilitation of the Property in the event the project is not 
completed. ALC perfonnance bonds and the approved volumes from previous approvals for 
projects within the City are as follows: 

• $60,000 23,673m3 (Gosal - approved Oct 2020) 
• $70,000 - 17,500m3 (Athwal - approved May 2020) 
• $160,000- 48,000m3 (City of Richmond - approved June 2017) 
• $290,000 140,000m3 (Sixwest Holdings - approved Jan 2017) 
• $500,000 102,080m3 (Sunshine Cranben-y Fam1s - approved Jan 2014) 

Alternatives to Council Approval 

Should Council not authorize staff to refer the proposal to the ALC for their review and decision; 
the application will be considered to be rejected. Council may add additional recommendations 
for ALC consideration within a referral to the ALC. 
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Financial Impact 

Should the proposal receive approval and the l'eviscd Consolidated Fees Rylaw No, 8636, 
Amendment 10283 be adopted, the project will generate revenue for the City of between $12,000 
nnd $24,000. 

Conclusion 

Staff recommends that the soil deposit application for the Property identified as PID: 005-480-
663, located south of I 7260 River Road, be authorized for referral to the ALC and for the ALC to 
review and determine the merits of the proposal from an agricultural perspective as the Applicant 
has .satisfied all of the City's current repo11ing requirements. 

Mike Morin 
Soil Bylaw Otliccr, Community Bylaws 
(604-204-8625) 

MC:mm 

Mark Corrado 
Manager, Community Safety Policy and 
Programs 
(604-204-8673) 

ALL 1: Soil Placement Plan - Madronc (22 July 2020) 
2: Summary Repm1 - Madrone ( 17 July 2020) 
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3: Memorandum re. Locations or Suitable Soi Is - Madrone (0 l Nov 2021) 
4: McTavish Memo (21 Apr 2020) 
5: Drainage Plan - GeoPacilic (rev. 29 June 2021) 
6: Preliminary Geotechnical Investigation Repo11 - GeoPacific ( 12 Feb 2021) 
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1 Introduction 

MADRONE 
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S O I L &--. L A C k: IVd~ 'f N 

PID: 005-480-663 
River Road 

Richmond, BC 

Ma<lt·un e Environmental Services Ltd. (Ma<lrone) was retained by Mr. Harin<ler Sahota to 

prepare a soil placement plan for hjs property located just south of River Road in the City 

of Richmond. Mr. Sahota owns two properties - one small 0.34 ha parcel is accessed via 

River Road and has a civic address of 17260 River Road (PIO; 004--905-88). It is refe1-red 

to in this report by its 'civic address'. This property has a single residt:nce in the northwest 

corner at River Road. 

The proposed soil placement project pertains only1 to the second property that Mr. Sahota 

owus to the immediate south 17260 River Road , which has a separate p1·opcrty identifkation 

numbtir but no civic address (PID: 005 -480-663). It is referred to in this rt'port as "the 

Property" and "the Site" . The properties are bisected by -a "city road dedication"; according 
to Mr. Sahot-a, tl1is was a planned r o.id that was ultimately not IJldlt. 

This soil placement plan and soil deposit application ('Schedule B ') will be suhmitte.d to the 

City of' Richmond (COR) and the Agricultural Land Commission (ALC) for considet·ation. 

According to B.C. Assessment data2, the Property is 1.39 hectares (3.44 acrc5). lt b zoned 

1 There a re no plans to improve the gravel driveway access that crosses the City road 
dedication and provides access to the no-frontage property from 17260 River 
Road. 

2 hl\p~://www.l11·i!~~l'•S1J1Clll c.i/P1·opo1 Ly/!nlo/QTJ\wM01\1VzdDJ30== B.C. Assessment property data. 
Accessed Jnnuary 13, 2020 
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SOIL PLACEMEl\lT PLAN - PID 005-480 663, ICHMOND JULY 

Agricultural (AG-1), and lies within the Agricultural Land Reserve (ALR). Mr. Sahota's 

other property at 17260 River Road is also in the ALR. 

The primary limitation of the land for soil-based agriculture is poor drainage. There is a 

uniform class 4W limitation. The property, which was formerly part of a large bog 

containing forest and standing water, experiences excess water during the winter months 

late into spring, and after prolonged precipitation events during the growing season. The 

peat soils are shallow and limit water movement. There is a firm, slowly pervious mineral 

horizon situated below the peat. Mottling in that mineral horizon indicates fluctuating water 

tables. 

Furthermore, the property is located on the Fraser River floodplain. Due to the River Road 

dyke (which is part of the North Dyke), it is however, not subject to annual inundation by 

the Fraser River freshet. The significance of the floodplain designation is that the Property 

is low-lying with little elevation differences between surrounding drainage ditches. 

The placement of underdrains or drain tiles may result in a limited improvement. There is 

only one ditch bordering the property that is situated to the south of the site at similar 

elevation, therefore, the Site lacks freeboard. 

Subsurface drainage3 does not function when the water level in the receiving drainage ditch 

(which in this case, is to the south) is higher than the drainage tile. Pumping water out of 

the property would require assurance that the ditch to the south can accommodate the 

volume of new water without impact to the railway or surrounding property owners. It 

would also entail running discharge pumps these are costly and may not be reliable, which 

may result in losses to the farmer should they fail during a period of crop production. 

I have proposed that the placement of soil will raise the growing medium above the water 

tables and would be a permanent solution to improve the agricultural limitations of the 

site. 

Mr. Sahota has not farmed the property but intends to cultivate vegetables in an open field 

folluwing soil placement (he originally planned greenhouses but these are not allowed by 

CoR engineering on a 'back.land' property lacking frontage and dedicated road access). The 

land will be leased to a farmer to undertake this agricultural operation. Essentially, Mr. 

3 A formerly used term for this is 'drainage tile'. The ALC uses the term drainage tile 
frequently. These are perforated pipes or 'PVC' placed under the surface the exact 
spacing is subject to the soil texture and local drainage. 
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Sahota wisbes for his land to be used for some form of agricultural production 

rather than lying vacant .1nd unused. 

He wishes to overcome the existing agricultural limitatio ns and raise the 1mrface level by an 

average• of 1.0 m by placing wdl-draining, sandy soil (screened by a P.Ag. for textural 

suitability and agricultural suitabiliti prior to importation) <m the property. The total 

volumc- for this proposed project is 12,000 mi, rnvt"ring approximately 1, 39 ha (the entirety 

of the prnperty). Again, this pertains only to the PID: 005-480-663 property and not the 

17260 property or right-of-way. 

2 Physical Setting and Proposed Development 

2.1 Location, Municipal Zoning & Development 

Tlw Property suhject to this proposed development io situated approximately 8. 1 km 

northeast of down town Richmond (Figure 1 ). The property is bound lo the east and \Vest 

by residential lots (agricultural) and to the south b)' the Canadian National railway line. 

It is bound to the north by a right-of-way that I undc1·stand was to be a built rna<l. Lt is not 

identified as a utility right-of-way or as an "undeveloped street'' 011 the City of Richmond 

lnternctive Map pro&,ram6
• This right-of-way separates the Property from I 7260 River Road 

(not physically but as a legal boundar)')- There arc no netd marki11gs (i. c. fence, stakes) that 

indicate this right-of-way exists. The driveway built from River Road nms through this 
feature to a<.:cess the Property that is intended to be developed under this proposal. 

1 The average elevation of the property is approximately 0.9 m, however site elevations range from 0.77 m 
to 1.29 m. The elevations are from a topographic survey recently completed for the Site, 

s Contains no Jlrohiblted materials 01· excess coarse fragments , and is not ove1·ly sandy or clay rich. 

6 ht1ps://rnm1~.rjrhmond.ca/rjm/ Richmond Interactive Map. Ac:cessed January 13, 
2020 
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Air photo analysis allows us to observe changes in the landscape over time, as well as find 

features that may not be clearly visible during field assessments. However, short-term 

events such as floocling are not always captured in air photos; we can only see them when 

the damage is extensive and long-lasting. 

TABLE 2: HISTORICAL AIRPHDTO REVIEW 

Year : Photo Number··.·· .. ·. Obse.-vati1>ns & lnt~rpretati~ns 9f Prope'rtya11g $prroundlng Area 

1938 A5872-90 

1949 BC786-75, -76 

1951 S70-Rl-24, -25 

DOSSIER: 19 (14(39 

Single, old, black and white airphoto. Very grainy image, difficult to see subject 
property detail but CP railway has been constructed. River Road established. To 
the south of the railway, the wet peat bog is nearly completely undeveloped. 
There are standing pools of water throughout the bog. 

There is no house on the property. Property and adjoining lots appear to be 
cultivated fields at River Road but are undeveloped on the north side of the CP 
railway (bog) - this at present day, is the approximate southern half of these 
lots. Mayland Farms Ltd. at No. 7 exists by this time - appears to be planted 
rows and a long barn (possibly dairy cows). 

Extensive post-war development of bog. There are visible field rows throughout 
the area, particularly along No. 7 and No. 8 roads. The bog hasn't been 
developed between the farms that front these roads (south of the CP railway). 

There appears to be a house on the 17260 Road property near the present-day 
location. Nearly the entire property area subject to soil placement is wet, with 
visible standing water, particularly in the southwest corner (topographic low 
based on the information in the supplied topographic survey). 

There is what appears to be either a road or a drainage canal between the CP 
Railway and a farm at No. 7 Road. Difficult to tell but appears to be drainage
related. 
There is a house in the present-day location of 17260 River Road, as well as 
two structures at the southwest corner of the 17260 property. The land 
appears to be joined with what is now a separate property to the east. There is 
field grain or forage crop on the property where it meets River Road. 

The Property (subject to soil placement proposal} is visibly wet, with standing 
water along the southern half. A body of water appears to connect to the 
adjacent property to the west (see also, Photo 1, below). There are scattered 
trees in the wet area. It is not used for farming. 

The bog is undeveloped south of the railway and between farms along No. 7 
and No. 8 roads. There is standing water throughout. 

M/\DFWI\IE ENVIRONIVll:NTAL SERVICES LTD. 
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Veal' 

1955 

1963 

1969 

1973 

1982 

1986 

1991 

1997 

Photo Numb~r · ... · ·· 

BC1870-15 

BC5063-16, -
17 

BC5321-073, -
74 

BC5525-131, -
132 

BCC324-208, -
209 

30BC86039-
021, -22 

FF9131-106 

FFCVCR9700L 
-5-145, -146 

DOSSIER: J9 Oil69 

()bservatiol'ls ~Jnterpretatio11s of Propei1.y.and$11rrouhding Area . . ·_. . .... 
Single, black and white photo. Farming development has moved into the bog 
from both No. 7 and No. 8 roads. Trees have been cleared in the southern limit 
of the property (there are still some remaining) - the adjacent property to the 
west is wet but the property itself appears quite dry. This photo may have been 
taken during the summer months. Discrete standing water throughout the bog 
to the south of the railway visible. 17260 used for field crop (perhaps hay). 
Trees completely removed from the property. There is standing water in the 
southern portion of the property visible. The 17260 property and the subject 
property form one field appears to be cultivated for hay. 

Substantial development of the bog to the south of the railway. Development of 
cranberry farms. Field rows present. 
Photo taken March 12, 1969. No change from 1963 photo. Property is 
completely cleared. There is standing water throughout the proposed soil 
placement area. This water connects to the water to the west the southern 
half of these properties towards the railway are completely undeveloped. 
Photo taken April 30, 1973. Approximately 2/3rds of the property is visibly wet 
with standing water and shrubs in the photo - the northern 1/3rd is drier. The 
17260 River Road property has a wet swale through the centre and towards 
the northwest corner where the house is. The neighboring properties to the 
west are forested towards their southern extent at the railway. 
First colour airphoto available. There are numerous cranberry and blueberry 
farms in the surrounding area. 

Approximately 2/3rds of the property is now covered in small trees and shrubs. 
The 17260 property and right of way are covered in grass (completely 
deforested) but do not appear to be cultivated. There are no farm rows. There 
may be hay/forage. This photo is taken during the fall as the cranberry wet 
harvest is clearly visible. 

No apparent wetness on the property. The ditch along River Road is full of 
water. There may be water in the vegetated area on the property but it is not 
visible. This is upland bog forest. 
Photo taken July 6, 1986. The 17260 property appears to have a plowed field. 
There is no agriculture in the right of way or on the subject Property. Similar to 
1982, the property is forested and has shrubs. It appears quite dry - this photo 
is taken during the summer. The ditch between the property and the railway 
does have visible water. 

Colour photograph taken September 18, 1991. The quality is good but the 
scale is quite small (1:24,000). There are no significant changes to the site 
since 1986. The property is still covered in upland forest and shrubs. Only the 
northern part of the property near the right of way is clear of vegetation. 

No apparent agricultural activity at 17260 Road. There may be hay grown in 
the field as it is kept continuously clear of vegetation but detail is difficult to 
see. 
Colour photograph taken September 22, 1997. 

As for 1991 increasing density of upland forest on the property. The bog to 
the south of the railway is now completely developed into farmland. 

Of significant note - the property to the west of the Site is cleared and there 
appears to be soil deposition and earthworks underway. All trees have been 
removed. 

iV1 /1 C F{ 0 N E E NV I R O i·l M E I\! T -6, L S E R \/ I C ES T D . 

' 

CNCL - 263 
 



MR. liAfl l NDER SAHOTA 

SOIL PLACEME:.Nl PLAN J> I D 005 480 663, RICI I MOND 

PAGE 8 

JU I Y 22, 2021 

Year Photo Number Observations & Interpretations of Property and Surrounding Area 
Photo taken April 2, 2004, Neighbour to the west - vegetation has grown over 
placed soil. There Is no apparent agriculture underway (field rows, trees, crops, 
greenhouses ect). There are no structures on this particular site. 

2004 SRS6929-5 The subject property is forested - only the northern 1/3rd and the right of way 
are cleared. 

It appears that the 17260 field has been under hay or other forage production. 
The field Is gold/brown as for a pasture - there are no shrubs or trees, 

Black and white photo. Relatively large scale (small area) - good detail of the 
property. 

2016 
BCD16408- The forest/shrubs have expanded northwards into the right-of-way. T11e field at 
378, -379 17260 is also overgrown, There are larger trees growing at River Road along 

the ditch. There Is no agricultural use apparent. The surrounding properties 
fronting River also do not have apparent agriculture such as fields/crops. There 
may be small hobby uses that are not visible such as chickens (eggs) ect. 

PHOTO 1: AIRPHOTO FROM 1951 OF THE SUBJECT PROPERTY (INCLUDING 17260 RIVER ROAO), 
There is a body of standing water along the southern property line of t he proposed placement area. This 
merges with water to the west. This Is a peat bog that formerly merged with the peat bog to the south. The 
peat bog to the south of the railway is undeveloped (there are farms on the perimeter of No. 7 (west) and 
No, 8 (east) Roads. The 17260 river road property and the right-of-way appears to be a pasture (forage, hay 
crop). 

DOSSIER: 19 0469 MADROl~E El~VI RONMENl/\L SERVICES LTD. 
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2.3 Current Land Use - Property and Surrounding Area 

f-'AGE 8 

JUL\' 22. 2021 

T he proper ty was cleared of the majority ofits lTces in 2019. As mentioned above, there is 

a sLngle residence on the 17260 property that was re-built following a fire . O therwise, there 

are no other land uses. Neither property is formed. 

Mr. Sahota recently (also in 2019) r eplaced the driveway crossing ( that spans the large ditch 

on the south side of River Road) that was in the nort hwest corner of 17260 River Road with 

a new crossing that is approximately 40 m cast-southeast. The old crossing was removed. 

T here is a new gravel drive way that runs from the new crossing, through 17260 river Road , 

thro ugh the right-of-way, and terminates at the southwest corner of the Property subject to 

development. There are no plans to improve this dr iveway (e .g. pave, add more gravel , 

widen). 

PHOTO 2: THE RESIDENCE ON THE WEST END OF 17260 
RIVER ROAD, ORIGINALLY CONSTRUCTED IN 1950 BUT 
RECONSTRUCTED FOLLOWING A FIRE. NOTE FLOODED 
CONDITIONS. THIS PHOTOGRAPH WAS TAKEN IN EARLY 
JANUARY. 
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PHOTO 3: NEW GRAVEL DRIVEWAY (AND CROSSING IN BACKGROUND TO THE 
CENTRE) THAT CONNECTS THE PROPERTY TO RIVER ROAD. THE DRIVEWAY HAS 
BEEN BUILT ABOVE THE NATURAL GRADE BV UPTO 0.5 M ACCORDING TO THE 
LAND SURVEY. 

i'AGF 10 

IULY :n, 2021 

The surrounJfog area has a mix of land uses, including dense residentia l, industTial (railways, 

shipyards, sawmills, timber transport and storage, trucking), and agricultural. The nearest 

agricul tural operations arc predominantly cranberry farm s. There are also poultry farmers 

(chickens, eggs), vegetable farms (and retail), dairy, and forage and grain crops. The CN 

Rai lway runs along the southern perimeter of the property. To the east and west, there are 

small residential lots that are in the ALR but do not appear to be used for agriculture. 

According to the property report available on the Richmond Interactive Map, the "City of 

Richmond has applied on behalf of the property owners for the block exclusion of 16360 to 

17360 River Road from the Agricultural Land Reserve". Th.is is indicated as approved 0 11 

the property report. The exact wording is: "Development Applications, 2000 084994 000 

00 AG (Approved)." J noted that the property report still states it is in the ALR ; however , 

th.is may have been done in advance of constructing the road through the right-of-way (the 

road was ultimately not bu ilt). 
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2.4 Climate 

P/\GF J I 

JUI \ 'n , 20? 1 

Mr. Saho ta's propert)' is sit uated approx imately 5.3 Ian northeast oF Richmond Natme 

Parks, which is the nearest Environment Canada climate station w ith a long term record. 

Richmo nd Nature Park is situated at an elevation of 3 m above mean sea level (a.s. l.). 

The thir ty-year span of records from 198 1 to 20 IO show a mean annual precipitation of 

1262 mm , a daily average tempeTature of 1 t°C9
, and 2244 effective growing(> 5°C) 

degree days. 

According to the Climatic Capability for Agriculture in British Columbia map and report by 
Coligado, 1980 , the majo1·ity of Lulu Island surrounding the proper t-y has a class 3A aridity 

limitation (specifically, class 3A(1)). Class 3 aridity limitations indicate drought or aridity 

between May I and September 30 resulting in moisture deficits, which are limiting to p lant 

growth and could require moderately intensive management. T his wi ll dictate that certain 

crops wil l require lrrigation for dry periods in mid-summe r to early fa ll. 

2.5 Landscape and Topography 

The prnper ty is situated on the Fraser River fl oodplain. I reviewed the Cit-y of Richmond 

'(folood plain designation and p rotect ion Bylaw No . 820410
" maps and founJ that the Proper ty 

is designated as floodplain by the CoR. T he Flood Constr uction Level (FCL) is defmed by 
Engineers and Geoscientist British Columbia (EGBC) in the Professional Practice 

Guidelines11 as: 

" ... tfie Des/an Flood level plus an allowance Jor Freeboard. In BC, the standard Dcsion Flood 

forj7ood proteaion purposes is the flood with a O.S% chance ef being exceeded i11 a11y 0I11en 

year (the 200-year flood). Some local jurisdictions may speci}j a different (f'Jpically more 

conservatil'e) Design Flood condition. Examples ef this include the Fraser River, where the 

Desi an Flood is the 1894 flood ef record, and other areas where geohazards ( debris )lows or 

0 )lllp://chmatc wrathcr.gc.ra/djmatc• l)nrornls/jnuex e.hllJl l Richmond Nature Park climate station. 
Accessed January 13, 2020 

9 This Is the highest dal ly average temperature in Canada. 

10 illlps://www.richmnnd.c,1/ sharr;,d/t1ssets/Byl:lw 8201 011020J Z25280.pdf City of 
Richmond "Flood plain designation and protection Bylaw No. 8204. Ac;cessed 
January 13, 2020 

11 h1 lJls: / /www e~bc.p t1i1:\medit1 /(Sc2d 7e9•26ad•4cb~•h520·21kQb3aaa9069 /Lc11isln tecl •flond• 
Assessmellts-jn-l3C.udf Legislated Flood Assessments In A Changing Climate In Be. August 2018. 
Engineers and Geosclentlsts British Columbia. Accessed January 13, 2020 
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debris floods) coexist with clear-water Flood Hazards. Th e minimum allowance for 1-'reeboard 

is typically 0. 3 m above the l!lstantaneous Desi911 Flood le11el or 0. 6 m above the daily a1'era9e 

Desi9n Flood iel'el, whiche11er resvlts in the higher FCL. However, for many BC ri vers, 

Freel1oard has been set hi9her than these minimum values to accounL fo r sediment deposition, 

debris Jams, and other factors. Where the Desi9n Flood iel'el cannot be determined or cannot 

be reasonably used to set flood protection standards, an assessed height above die natural 

boundary ef the water body or abo,,e lhe natural gl"ound elerntion may be used." 

The FCL (for structures) for both properties is 3. Im Geodetic Survey of Canada (GSC) 12
• 

River Road is a standard dyke constructed by the CoR - it is part o f the North Dyke. The 

elevation of I.he dyke in the prope1·ty area is unknown but is presumed lo be over 3 m 

acconling to the City of Richmond River and Freeboard Levels Map. 13 The Dyke elevalion 

is 3. 23 mat Bath Slough (which is approximately 3.4 km downstream to the west) and 3. 77 

mat Q uecnsborough (which is approximately 7.4 km downstream to the cast) 14 • 

A prelimi11a1·y geotechnical investigation was undertaken by Geopacific consulting engineers 

(Geopacific) in August of 2019. The report has been supplied to Madronc. The investigation 

included five test holes dug by auger. All l'ive holes were advanced to a depth of 9. I m below 

ground surface (bgs). The test ho l.e logs show that there is approximately 0.6 m of"topsoil", 

followed by peat to a depth of between 1.5 m and 2.1 rn bgs. Below the peat , there is a silt 

that extends to 7 to 7.6 m bgs. This is underlain by compact sand. The water table (in late 

August, the driest time or the year typically for Richmond) was recorded at l .Oto l .2 m. 

Mr. Sahota had a topographk survey commissioned by Target Land Surveying for the 

Property (excluding 17260 River Road) in December of 20 I 9 (Figure 2). The land survey 

shows that elevations on the Propert)' range from a low of O. 77 m Geodetic at the centre

west property line) to 1.29 m at the centre -south proper ty line . The total elevation 

difference over the Property is therefore 0,52 m. 

According to the topographic survey, the gravel dr iveway sits higher than the sur rounding 

land - elevations of Lhe driveway approach 1.52 m at the northeast property line. As 

12 htlp://maps.rjchmond.ca/rjm/ City ofRlchmond Interactive Map Program - Flood 
Construction Levels. Accessed January 13, 2020 

13 luws·Uwww rlc:hmoml ca/scwdnm;,ps/rlve1levehnnp.jp(l River Level Map. City of 
Richmond. Accessed January 13, 2020 

14 htlns;//www2 r:ov,bc ca la~~cts/r:ov/cnvironmcnt /,1lr-l,rnct -water/water/integrated
Oooct ·hazard· m r:rn t /a s-bui I t·di kc· cl rawj a gs-~ ud · rcpo rts /dike· 
inventory/richmpnd ~ pd[ Richmond Dyke Drawings. Accessed January 13, 2020 
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mentioned, the gravel driveway runs from the emi-ancc at 17260 Rive r Road through the 

right-of-way and into Lhe Property . It is less than one year old and may be subj eel to 

seLLlement due Lo the compression of the underlying peat . 

The surflcial geology of this area was mapped by Armstrong ( 1980) as post-glacial Salish 

Sedjments, specifically, low.land peat up to 8 m thick overlying Fraser River deposits 

(overbank sandy to silt loam up to 2 111 thick overlying 15 111 or more of channel !'ill or tidal 

fla t deposits) . 

According to the City of Richmond fnteractive Map program, the enti rety of the Property 

is designated as an Environmentally-Sensitive Arca (ESA), specifically, Upland Porest1 
\ The 

property has been cleared of forest in 2019; there is a small group of trees clustered at the 

centre of the south property line and along the east and western property lines (sou th and 

east property lines are fenced). The fe lled trees and branches (wood waste) have been 
stockpiled on the property but have not been removed or burned at this time. 

2.6 Hydrology 

Based on my observations and review of imagery and maps for the area, there are no 
watercourses located on the subject property. A review of Geo BC data also does nol return 

any watercourses for the subject property. 

In the 195 1 airphotos, l observed what observed to be a connected watcrbody (ponded 

water) between the Property and the neighbouring property to the west. Th.is connectivity 

no longer ex.is ts - the west property was fi lled with soil sometime after 199 1 and by 1997. 

Essentially, the property was cut off from the larger bog to the south by the construction of 

the CN railway. 
Currently, there is only one ditch bordering the Property to the south, between the 

property line (fenced) and the CN railway. As the ditch is on what appears to be the CN 
rai lway property (right of way), I djd not bypass the fence to inspect this ditch (as this is 

private CN railway property) but recorded observations from a wstance. The ditch appears 

to be at least I to 1.5 111 wide and contained water ho\.\/ever, I could not verify the depth 

from a distance. 

15 http;//rjm.rjchmon<l.ca/rjm/docs/ES,l\definjliuns,11&1! City of Richmond ESA 
Definitions. Accessed January 13, 2020 
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2. 7 Published Soils and Land Capability Data 

P/\G F I 
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Prior to my field assessment, I reviewed soil survey infotmation fo1· this area, in addition to 

the Land CapabiJity for Agriculture (LCA) ratings for the property. The soils in thjs area 

·were mapped by Lutt111ercling16 in the 1980 's for the Ministry of Environment. The surveys 
were printed at a scale of 1 :50,000 and a1·e based on airphoto interpretation and fieltl 

surveys. I provide a site-specific assessment of the soils and agricultural capability of the 

property in Section 3, below. 

LCA ratings describe the general suitability of' the land for agr iculture as seven classes f'o r 

mineral soil and seven classes For organic soil. The capability classes are modi fied into 
subclasses when limitations to agliculture exist. There arc twelve subclasses for mineral soils 

and nine subclasses for organic soils . A detailed description of LCA rating classes and 

subclasses is provided in Appendix IIJ. 

Soil surveys show that approximately nvo-thirds of the property is mapped as the Blundell 

(60%) and Delta (4-0%) soil series. The remaining southern one-third of the property is 

mapped as the Lulu, Richmond, and Lumbum soil series. The proper·ties of the mapped soils 

arc summarized in Table 3, below. 

16 IHq>;//www.euy 1iov,bt,GJ/csd/djs1r1a1,1/t>cosy1,te1us/~olb Repo1ts/bt'15 report pdf 
Soils of the Langley-Vancouver Map Area. B.C. Ministry of Environment. 1981. 
January 13, 2020 
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ABLE 3: SUMMARY OF MAPPED IPRE·ASSESSMENTI SOIL PROPERTIES T 

Soll Serles Parent Material Texture 

10 - 40 cm organic 
Poorly decomposed organic 
surface with medium grained 

Blundell 
material over sandy silt loam under layering. 
medium-textured 
deltaic deposits 

Saline and peaty conditions 
oresent. 

Medium to Silt loam or silty clay loam grading 
moderately fine-

Delta textured deltaic 
to silty clay loam or silty clay. 

deoosits 
Saline conditions present. 

Partially 
Organics: mesic decomposed 

Lulu 
organic deposits Deltaic sediments: moderately• 
(40 cm - 1.6 m), 
overlying deltaic fine to fine silty clay to silty clay 

sediments 
loam. 

Well-decomposed Organics: humic 
organic deposits 

Richmond (40 cm - 1.6 m) Deltalc sediments: fine to 
overlying deltaic medium-textured silt loam to silly 
sediments clav loam. 

Deep, partially-
Organics: flbric to humlc 

Lumbum 
decomposed, Deltalc sediments: either clayey organic deposits at 

deltalc. silty floodplain or clayey least 160 cm thick. e.laclomarine deooslts 

Drainage 

Poor to very 
poor: high 
groundwater 
table 

Poor; high 
groundwater 
table 

Very poorly 
drained 

Very poorly 
drained 

Very poorly 
drained 

1'/\flf, I r, 

IUI \ 22 20:/ l 

Classification 

Rego G leysol 

Orthic Humlc 
Gleysol 

Terrie Meslsol 

Terrie Humlsol 

Typic Meslsol 

According to the Province of B. C . Soil lnformaLion Finder Tool (SlFT) 17 which is based on 

data collected from Provincial Soil Surveys (including the Soils of the Langley- Vancouver 

map area), the assessed capabiJjty of land for agricultmc for the Delta and Blundell soi l 

complex is Class 4 W. 

The subcategory, W, indicates excess free waler present during the growi ng season that 

potentially inhibit plant growLh or damage crops (CoUgado, 1980). Soils with a C lass 4W 

li mitation ai-e amenable to improvement through drainage or well -draining ftll . This 

however, assumes that there is sufficient freeboard to accomplish the necessary dra inage. 

There is not sufficient freeboard in th is area based on my fle!d obse rvations and little 

elevation differences over the Site. The topographic survey shows that the tota l elevation 

change over the property is on the order of 0.52 !Tl. Improvement of the Class 4 W lim itation 

on this specific Site is therefore limHed. 

17 h LLp s; //www2 .gov.be.ca /eov /con tent/ co vi rnn m c•n \ In Ir· lr1 nd-wa t e 1· I J.111 d /soi I /so!l
h 1 fo rm;i Uon-Q nsl er Soil Information Pinder Tool. Accessed January 14, 2020 
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O ther SIFT-reported limitations for the Blunde ll and Delta soils include: 

• salinity (N, due to tida l environmen t of the deeper horizons) and; 

PA GC I r, 

IU L\' 22 . 20 2 1 

• undesirable soil structure (D, due to f'i r m and clay-enriched subsoils with low 

pe rviousness) . 

In the Soil Management Handbook for Lhe Lower Fraser Valley'8, the Bl undcl I soil 
management group dominant soi l limitations are described as follows: 

• The shallowness <?f the or9anic layer, over minernl subsoil, /Jmits Lhe rootinlJ zone and water 

movement. 

Variable depth to underlying mineral soil results in some uneven crop 9ro111th and makes these 

soils difficult to drain. 

• ![ left in a bare and pulverized condition, soils arc subject to water erosion dur.ing periods ef 
hea,')' precipitation and to 1vi.11d erosion when the suiface dries. 

Furthermore, the Canadian Soil bi formatio n Service (Can SIS) 19 describes the Blundell soil 

series (the predominantly-mapped unit here) as poorly dra ined: 

"Water is remol'ed so slowly in relation to supply that the soil remains wet for a comparatively la1'8e 

part ef the time the soil is not frozen. Excess water is evident in the soil for a lar9e part ef lhe time. 

Subsuifaceflow or 9row1dwater ) low, or both, in addition to precipitation are the main water sources; 

there may also be a perched woter table, with precipitation exceedin9 e11apotranspiration. Soils ha11e a 

wide ran9e in available water .1toraoe capaciry, texture, and depth, and are 9/eyed subgroups, Gleysols, 

and Organic soils." 

18 http~:/ /www2.~oy.bc,ca /assets/ goy/[annin1:• n;11 u i-;1 l·resoul'ces-and,
iodus.trv/aerirnlture-and-sea(ood taer1c,11tural-ln nd-and-e11v1 ron meat/soil· 
nutrjents/610000-1 soil rnemt handbook (raservaUey.pdf Soil Management 
Handbook fo r the Lower Fraser Valley. Page 10. Accessed January 14-, 2020 

19http: //sis,ili:r,L?c,ca/c.:a 11s1s/soi ls/bc/BNL/ psad~ /A/d c:scrjpt ion.ht ml CanSIS. Blundell 
Soil Serles description. Accessed January 14, 2020 
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Soils and Land Capability for Agriculture Assessment 

I Uessica Stewart, P. Ag.) visited the property on January 7, 2020 to carry out an assessment 

of the site soils during a period of moderate to heavy rainfall. I was met on site by Mr. 

Sahota, who brought an excavator on site for our soil investigation. 

On the day of our assessment, there was standing water located throughout the Site, in 

particular near the residence of the 17260 property (Photo 2, above) and in the southwest 

corner of the proposed placement area. According to the land survey, the southwest side of 

the properl)' is a topographic low. The lowest site elevations are recorded here, at 0.77 m 

GSC. 

PHOTO 4: STANDING WATER IN THE SOUTHWEST CORNER PHOTO 5: FACING DUE WESTON THE PROPERTY. THIS 
OFTHE PROPERTY. STANDING WATER IS OVER 0.3 M DEEP. 

We excavated four soil pits on the property - the sites were chosen randomly in the cleared 

field , which still contains stockpiled branches and tree stumps. 

I marked the location of these pits with a GPS in the field; these are shown on Figure 3 
(Soil Mapping and Land Capability) in Appendix I. These are indicated as Pit 1, Pit 2 cct. 

During my soil assessment, l recorded soil properties such as soil texture, drainage, 

consistency, structure, colour, horizon classification and thickness, root restricting 
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horizons, and evidence of gleying or mottling were noted during my assessment. Soil Pit 

Descriptions and pit photos are in Appendix II. No soil testing (i .e. nutrients, pH, 
sa linity) was performed for this project. 

I also traversed the property and recorded my observations of slopes, vegetation, and the 

presence of ditches in the southern end of the Prope rty and at River Road (the 17260 River 

Road property). 

The property was a former upland bog forest. The airphotos show that the property was 

essentially severed from the larger form er bog to the south by the CN ra ilway consh"uction. 

There are sti ll paper birch trees clustered along the southern, west, and east property lines 

however, the majority of the trees have been removed as of mid-20 19. There arc still native 

shrubs, grasses, and invasive Himalayan blackberry. T he neighbouring property to the west 

(no civic address - it is confined between the railway and River Road lots to the north) has 

dense blackberry growth that is several me tres tall . It is in fact, spreading onto the property, 

as seen in Photo 4, above. 

PHOTO 6: LOOKING ACROSS THE SOUTHERN END OFTHE PROPERTY, FACING 
WEST. THE TREES ON THELEFT SIDE OFTHE PHOTO REMAIN ON SITE (PAPER 
BIRCH). THE TRAINS ON THE LEFT ARE ON THE CN RAILWAY. 

3.1 Soils - Determined from Assessment 

My excavated soil pits on the property yie lded a black to reddish brown , p redominantly 

humic peat that overlies a grey to blue (gleye<l) grey sil t loam horizon called the Cg (less 

common: silty clay loam). These are fluvial deposits from the Fraser River. ln two of the 
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four pits, the Cg horizon contains par tly decomposed plant material. It is also firm to very 

f1rm in consistency. 

The thickness of the peat horizon (in my soil pits) ranged from 35 cm to 80 cm however , 

the geotechnical test pits excavated by Geopacific during drier summer 201 9 condHions 

(which enabled deeper excavations into wet areas of peat that I could not. excavate during 

my assessment in January) yielded peat depths between 0.6 m and 1.8 m (maxinmm) . A 

review of Geopacific' s test pit locations in their report shows that none of om· pits over lap 

exactly therefore, peat depths are highly variable over very short distances on the property. 

PHOTO 7: SILT LOAM (LESS COMMONLY, SILTY CLAY PHOTO 8: MESIC PEAT FROM SOIL PIT 3. THIS IS THE ONLY 
LOAM) FOUND IN THE CG HORIZON. NOTE DECOMPOSED PIT WITH A MESIC PEAT BELOW A HUMIC PEAT. 
PLANT MATERIAL PRESENT IN THIS SAMPLE. 

Based on my soil pmfile descriptions, I correlated site soi.ls to soils described in the Soils of 

the Langley-Vancouver Map Area, MoE Technical Repor t 1 S (Luttmerding, 198 1 ). From 

my soil assessment, I identified one ma'in soil type on the propert·y chat I classified as a Rego 

Gleysol, which corresponds well with the Blundell soil series . 

Based on my soil survey, I found the soil lim.itations to be excess water (4W) due to poorly 

drained soils. There is excess free water from early fall to late spring; high watertables 
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persist un ti l the summer months, C lass 4W limitations result in moderate crop damage and 

occasional crop loss. ·w etness subclass information can be found in Appendix C. 

All soil pits feature glcying in the Cg horizon; glcying (and mottling) arc indicative of water 

saturation and periodic anaerobic conditions due to nuctuating water tables in the subsoil. 

Coupled wit h strongly acidic soil conditions that are character istic of peat soils, this would 

result in some reduced nut1·ient availability - with potassium and phosphorous being limited 

macronutr ients alongside limited mobilization of high valence m icronutrients (e.g. Cu, Ca, 

etc.) from the organic matter under anaerobic and acidic condit ions. Mottl ing starts as 

shallow as 30 cm in Pit 1 and as deep as 80 cm in Pit 3 - mottling would not be present in 

the o rganic horizon (peat, Op or Oh) . 

, _ 
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PHOTO 9: AIR PHOTO FROM 1997 SHOWING ACTIVE SOIL FILLING TO THE WEST 
(RED ARROW). THIS MATERIAL WAS PLACED SEVERAL METRES HIGH AND IS NOW 
OVERGROWN WITH BLACKBERRY. MR. SAHOTA'S PROPERTIES (BOTH THE SITE 
AND 17260 RIVER ROAD) ARE OUTLINED IN ORANGE. 

There is a. less ser ious limitation presented by dense subsoils that result in a root restricting 

layer and low perviousness w ithin 50 cm from the surface . T his is a Class 3D limitation and 

it is introduced by the firm Cg hor izon. 

To summarize, the native soil on the property is agriculturally lim ited by both 1) excess free 

water and 2) dense subsoils/ undesirable soil structure in the Cg horizon. 
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There is a th ird soil I imitation reported for the Blundell soils - the Canadian Soil In fo rmation 

Sen1ice (Can SIS) describes the Blundell as having h:igh to very high salt content2°. The 

conductivit-y is reported to be greater than 4 dS/ m however , it does not state if this is jn the 

upper 50 cm (which would correlate to a Class 4N limitation due to salini ty), o r below 50 
cm, which would correlate to a Class 3N salinity limitation. 

No laboratory testing was performed f'o r this assessment as we focused on the primary 

observed limjtations that are excess water due to poorly drnine<l soils and high water tables. 

The salinity limitations may be improved through irrigation to flush out the excess salt but 

it is difficult to determine the level of improvement that may be reached through this 

method . Improving the salinity through pumping also again, depends on wheth er the 11earby 

ditches can accommodate such increases in water volume. For this sit e, there is only one 

ditch bordering the south of the Property, 

Soil Placement Proposal 

Rationale for Proposal 

Site Characteristics and Local Land Changes 

My site assessment shows that the Property has poorly drained soils, specifically, Rego 

Gleysols that have humic (wi th one pit exh ibiting a mesic horizon between silt loam and 

humic peat) peat soils overlying fine-textured fluvial (floodplain) deposits from the Fraser 

River. The excess wate r I.imitation to agr iculture (4W ) results from high local groundwater 

conditions and poor regional conveyance of water within drainage infrastructure due to the 

low-lyjng nature of the fl oodplain. As demonstrated by the topographic survey, the property 

is as low as 0.77 m above sea level. The to tal elevation rufference over the property is 0.52 

m. 

The historical aerial photo review demonstrates that the southern ha lf' o f the Property and 

the sunounding ar ea to the south of the railway was a forested peat bog. Standing water was 

present throughout the bog and on the propert-y in the airphotos ranging from l 938 to 1973. 
After 197 3, vegetation on the southern portion of the property increases and it becomes 

difficult to see standing water in this area. The bog to the south of the railway was inte nsely 

developed with farms and drainage infrastructure apparent by 1982. Most farms appear to 

20 http://sls.agr.gc.ca/cansis/soils/bc/H N L/psad- /A/dcscrjntion, h Lm I Can SIS Blundell 
Soils. Accessed February 2, 2020. 
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be cranberries and blueberries, however there arc dairy farms and forage crops apparent, 

particularly along No. 7 and No. 8 Road. 

From my review of historic aerial imagery, it is apparent that the Property has been subject 
to excess water condi tions, even baving a surface water connectivil)' with the adjacent and 
now filled property to the west (refer to Photo 1, the 1951 airphoto). Photos do show thal 

the 17260 property appear s to have been cultivated as a hay/ forage crop but no such 
agriculture extended into the subject Property. 

It is my opinion that the excess wetness experienced on the property may be now artificially 

exacerbated due its confinement between purposely raised land to the north (River RoaJ 
dyke), south (CN Railway grade), and to the west (soil placement, up to several metres in 

elevation by visual inspection from Mr. Sahota's Site - th.is property has no civic address) . 

There J oes not appear to be soil placement on the lands to the east ( 17360 and 17340 River 

Road) . The River Road dyke and the CN railway were in place by the earliest airphoto data 
I reviewed ( 1938) however , fi lling of the property to the west began sometime between 

199 1 and 1997. Vegetation was re-established by 2004. 

Drainage Options 

According to the Soil Management Handbook21
, the shallowness of the organic l::,ycr over 

mineral subsoil i.11 the Blundell soils limits water movement and the depth of rooting. 

Furthermore, the variable depth to the mineral horizon (the Cg, or silt loam) can result in 

w1even crop growth and difficulty in draining these soils. When left bare (following crop 
harvest and ti lling, for example), erosion of these soils can result from botJ1 precipitation 

and wind . Erosion can be mitigated by plantlng cover crops in the fa ll . This can also improve 

water management. The management handbook states that even with drainage installed, 
soils will have excess water than can result in unsuccessful crop growth, particularly of 

nursery trees, tree frui ts, and strawberr ies. 

Improvement of the 4W limitation via installing drainage (such as drain tiles) may have 

limited effectiveness. Installation of subsurface drainage entails placing perforated pipes, 

often within a fab1·ic filter 'sock' to prevent mobilization of fine-grain silt/ clay particles at 

depth to collect and convey subsurface water to ditching along a 1 - 2% gradient. 

21 h llps: //www2 .~ov.bc ca/assets/~ov /[anuio i:-na Lu ra I-resou recs-and-
iJ 1<l us t I y /agrlq, I tu re•a 1H I •se.1 rooc[ 1ae, I cu I Lu r~ l-1 a ncl -an tl-e o vi ro n1 o eu l/sui l
n u trienLs /610000-1 soil mf,!mt handbook fraservalley.pdfSoil Management 
Handbook for the Lower Fraser Valley. Page 10. Accessed January 14·, 2020 
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Drainage tile functions entirely through subsurface conveyance of water to the perforated 

pipe, and subsequent gravity-driven drainage to ditching. The spacing of drainage tile is 

adjusted based on the soil texture, while the depth is varied depending on local water table 

elevation and intended crop type. Drainage tile does not function when the water level in 

the receiving drainage ditch is higher than the drainage pipe. 

The issue here is 'freeboard', which is the elevational difference between water in the 

ditches (in this instance, the ditch to the south) and the water table of the property. 

Underground drainage pipes must at least 30 cm (some references suggest up to 50 cm) and 

preferably 60 cm deep, meaning that the freeboard must be 50 cm at a minimum. In 

Richmond, the freeboard in the winter is often less than this. If this is too small, then 

subsurface drainage will not work without pumping. 

As described in Section 2.6, there is a ditch situated at the south property line and on the 

north side of the railway grade. Water levels were below the crest of the ditch at the edge 

of the property near the fence but the ditch was not completely full. The elevations of this 

ditch relative to the property is unknown as the land survey does not extend into private 

railway property. The ditch collects drainage from the property as well as the railway right 

of way. My initial observation is that water levels in the ditch are not significantly lower 

than that of the property, perhaps on the order of less than 0.5 m. Confirming ditch 

elevations would require taking topographic points (land surveyor), however, it is noted 

that this ditch appears to be on CN railway property, as it is situated outside the property 

fence. 

DOSSIUl: l9.0t:69 LS '✓ ICES LTD 

CNCL - 279 
 



Mn Hl\nlNDrn S/\ HOI I~ 

SOIi PLACEMF.N I PLAN PI D 005 -1180 663, HI CII MOND 

PHOTO 10: DITCH SITUATED BETWEEN THE CN RAILWAY 
AND THE PROPERTY, WHICH IS THE FENCE IN THE 
FOREGROUND. THE WATER LEVELS ARE INDICATED BY A 
BLUE ARROW. 

f'AGE 2,l 

JUL\' 22. 2021 

T here is a ditch along the northern property line of 17260 River Road . The water levels in 

this ditch were observed to be 9uite high. Connecting perforated pipes to this ditch From 

the Property would require piping the water between 40 (from northeast corner to River 

Road ditch) and 180 m (southeast cornet· to River Road ditch). 

T here is no topographic data for the L 7260 property (the suney di<l not extend this far), 

however , there is no discernible elevation difference between the lands to facilitate drainage 

in tnis direction. Even if the land was built up on the Property to faci litate a L -2% pipe 

gradient22 northwards, the pipe wo uld need elevation difference between the ditch at River 

Road and the Property (freeboard), as well as ditch ·water elevations below that of the 

Property. As shown in Photo 11 , water levels in the River Road ditch are fail·ly high - they 

were approximately 0. 3 m from the top of the bank on the south side, which is the level 

land surface of 17260 (this is approximately the length of a standard school ru ler). 

22 Lower gradients (i.e. 0.6%) can work for drainage systems however, below this, there 
is a tendency for the pipe to clog with sediment. 
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PHOTO 11: DITCH LOCATED AT 17260 RIVER ROAD - NOTE WATER LEVELS ARE 
QUITE HIGH. THIS PHOTO WAS TAKEN JANUARY 7, 2020 

Anticipated Challenges without Improvements 

rM,E 25 

JUL) 22. 202 I 

The property, in its current state with peat soils (which are generaUy highly acidic - the pH 

was not tested on Site), is not suitable fo r growing forage crops, legumes, or cool-season 

vegetables as they would require mor e alkaline soil conditions for optimal plant growth. 

This can only be achieved through judicious and continuous lime amendments to inc1-ease 

the pH to 6.0-7 .5. Additionally, vegetables would requ ire raised beds if no drainage 

improvements are conducted. Raised beds are a necessary condition for vegetable 

production on floodplains, but then would require substantial labour inputs (cultivation, 

weed control, pesticide application, sprinkler installation etc.) throughout the growing 

season. Forage crops, alternatively, only require machinery t wice a year - at seeding (annual 

crops such as corn) and harvesting. 

Furthermore, without drainage improvements, the current drainage class restricts the time 

during which farm machinery (used to till, plow, seed, or harvest crops if not done by hand 

farm labour ) can operate on soils . Machine access wi ll likely be limited between October 

and April and in some year s with higher than average precipitation, until June. Year to year 

variability in accessibi lity can pose planning difficulties to farmers. T here is also a very short 

time window to work the soil and plant or har vest crops. 
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It is thus a legitimate concern that the timely and costly establishment of a farm on the Site 

without prior soil placement or drainage system will lead to poor-yielding crops. In 

addition, establishing crops in waterlogged soils poses a risk of root disease. 

Suggested Improvement Method - Soil Placement 

The importation of good-quality and well-draining (loam, sandy loam, loamy sand) soil is 

thus considered a viable option to resolve the agricultural limitations of the poorly drained 

native peat soils, which are excess wetness at Class 4W. Raising the land will also improve 

the undesirable soil structure encountered in the Cg horizon, as this will now be located 

much deeper from plant roots (greater than 1 m - undesirable soil structure does not take 

into account depths below 1 m). This dense, impervious layer has a Class 30 limitation for 

agriculture. 

4.2 Methodology to Calculate Soil Depth and Volume 

In determining the ideal depth and ultimately, the volume of soil required to raise the land 

to improve wetness limitations, I considered: 

1 The natural topography of the Site (as determined from the topographic survey, 

Figure 2). 

2 The drainage (ditches, natural slopes), as well as areas of ponded water. 

3 The area to be cultivated (in ha). 

4 Any features, including city infrastructure or private infrastructure that may require 

setbacks. 

5 The proposed farm use following soil deposition, which according to Mr. Sahota is 

open field farming with an access road (unpaved) along the western perimeter of the 

property. 

The average elevation of the property, as taken from the land survey, is approximately 0. 9 

m. As described above in Section 2. 5, the elevations on the property range from 0. 77 m to 

a topographic high of 1.29 m. Raising the land by 0.5 m, for example, may be insufficient, 

as there will be settling of placed soils and decomposition of tl1e peat once it is disturbed. 

Therefore, I considered that raising the average elevation of the property (which is 

approximately 0.9 m) by 1 .0 m yields 1.9 m. Therefore, the depth of soil required to bring 

the property uniformly to 1. 9 m, which will still be below the grade of the River Road dyke, 
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the CN railway, and the property to the west (no civic address, shown in Photo 9 for 

reference), wi ll range from 0.6 1 rn (adding 0.61 111 to the I. .29 m topographic high) to 1.13 
m (adding 1.1 3 111 to the 0.77 m topographic low) deep. 

As shown on Figure 4, the m icrotopography of the property is in fact , quite undulating. 

T hese figures were prepared by generating cross-sections from the supplied topographic 

data points contained in the survey. Calculating the soil volume from cross-sections with 

highly undulating topography is difficult and subject to significant error than if the land was 

near uniformly level. 

As such, I have engaged Madrone's GIS team to use a tool called Spatial Analysist in ArcGIS 

(ArcMap I 0.3). This tool calcu lates the volume change between two surfaces. It is typically 

used for cut and fi ll operations21 , 

23 hllps: //dc~kto11.arci:1~,s:nm /en/;lrcmap/l 0,3 /tools/spalia l·am1lyst-toolhox/cut
fillh.Lm ArcGIS Cut Fill tool. Accessed Febl'Uary 5, 2020 
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Il lustration 

JO JO J0 JO JO JO ),l JO ,__ 
JO 30 JO JO 30 30 :l!i JO 

= 
JO 30 JO JO 
I-I-

JO 30 30 30 

JO lie• JO 

JO JO JP JQ 

serore_Ras Arter_Res 

OutRas • CutFill ( De fo.-e_Ras, After _Ras) 

Attribute table: (no<a; cellsae of inp<Jt,. 10) 

-~ VALUE' COUIIT VOLUME AREA 
0 1 13 0 1300 
1 2 1 -500 100 
2 3 2 400 200 

Volume field: 

0 

~o 
0 
-

0 !11111 0 

1J00 IJCO llOO 1 lOO 

1l00 1)<)0 'ij 1l00 

0 •oo .C)O 0 1:ICO ,a; XIO 1300 

0 0 0 0 1'.100 !lOO 1300 1:100 

1 1 1 

1 1 2 

1 l J 

I I I 

OutRas 

0 O<Jtroi 
VOLUME 

• Net Gain 
• unchanoad 
• Net Loss 

1 

1 

1 

I 

DRAWING 1: THIS IS AN ILLUSTRATION OFWHATTHE CUT FILL TOOL LOOKS LIKE IN AR CG IS. IN THIS METHOD, ALL AREAS 
IMPORTED AS THE SURFACE AREA GAINING SOIL TO REACH A FINAL ELEVATION. THE FINAL VOLUME CAN BE 
CALCULATED FROM THEATTRIBUTETABLE FROM: 
HTTPS://DESKTOP.ARCGIS,COM/ENLARCMAP/10,3/ TOOLS/SPATIAL•ANALVSI·IDOLBOX/CUT·FILL.HTM 

Essentia lly, the method requir es two surfaces, and then it could calcu late the volume 

between the two, The f'irst surface is the actual elevations of the land taken from the 

topographic survey, These elevations were imported into ArcGIS. The second surface is the 

f'inal elevation chosen for the Site, which is a relatively flat 1.9 m . The area of the surfacc(s) 

is the entire property boundar y, which is kno,vn from the .imported legal survey. 

Using this methodology, all areas are gaining soil but at different depths. W e have 

determined that approximately 11 ,650 m3 of soil is required to create a level surface w ith a 

fin al elevation of 1.9 m, or approximately 1.0 m above the current average grade of 0 .9 m. 

The maximum depth is 1.1 3 m in the southwest corner where the topographic low occurs. 

For simplicity, I have rOLmded this up to 12,000 m3. The final surface, at 1.9 m , is shown 

on Figure 5. Please note that there is no out-put figure produced by running this tool - it 

returns the volume only. 

Although not accounted for in the volume calculation (as the tool cannot accommodate a 

change in elevation within a single ras ter cell , or elevation point) , the final soil deposit will 
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have maximum slopes of 1 :3 (33%) on all sides. This is to reduce the effect of rill and gully 

erosion, as well as the potential for instability (slumping) if the slopes of the soil placement 

area are graded too steeply. 

4.3 Peat Stripping & Topsoil Management 

The imported soil will not be placed over the peat topsoil. Rather, the peat topsoil 

will be stripped to the surface of the mineral horizon (which is the distinctly grey silt loam 

horizon), stockpiled, and the imported mineral soil will be placed at the top of the silt loam 

(Cg). The peat vnll then be spread on top in an even layer. The volume calculation still 

stands, as we are simply 'swapping' another soil layer between the existing peat (Oh) and 

silt loam (Cg) horizons. The volume of soil does not change whether it is placed on top or 

'in the middle'. The net elevation increase is the same. 

There are several reasons why peat stripping should be done for this project. 

1 Covering the peat with a mineral soil will constitute a loss of a valuable topsoil 

resource. In the interests of preserving the good-quality topsoil, stripping should be 

done before soil deposition over the area. From my soil investigation (detailed in 

the Land Capability Assessment) the first soil horizon (Oh) is a black to reddish 

brown, humic peat layer that is between 35 cm and 80 cm thick. The geotechnical 

test pits were done at different locations on the property and recorded peat between 

0.6 m and 1.8 m thick. The geotechnical test pits were done in the summer when 

site conditions were drier and enabled augering into portions of the property where 

peat is deeper. During my assessment, I could only excavate in sparse dry areas. 

Despite this, my soil pits all filled with water however at different rates. 

2 The peat is subject to settlement if loaded by placed soils. 

According to Zanelloa et al (2011), 

"In drained peatlands the subsidence rate strongly depends on a number ef factors, including 

type ef peat, density ef the organic material, drainage depth, climate, and cultiFation 

practices, The overall settlement ef the peatland suiface is the sum ef several components 

[Wosten et al., 1997; Devere] and Leighton, 201 OJ: (i) consolidation ef the saturated porous 

medium due to the effective stress increase following the lowering ef the water table; (ii) volume 

reduction ef peat due to organic matter oxidation; (iii) swelling I shrinking ef the shallow 
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unsaturated pea, la)'er due to seasonal wettin9 I d1yin9 C)'cles; (i,,) wind erosion; and (v) 

burnin9. " 24• 

4.4 Soil Deposition - Methods 

During soil p lacement, all regulations contained in the CoR Soil Removal and Soil Deposit 

Regulation Bylaw No. 809425 must be adhered to. The CoR may require review of this 

regulalion prior to permit issuance to ensure compliance . If you have questions regarding 

tbe regula tions, these should be brought to the Soil Bylaw O ffi cer at the city prior to 

commencing activities. 

The exact method of placemenl is al the d irection of the earthworks operator and Mr . 

Sahota, so long as the methodology does no t result in a breach of city bylaws. I do however 

recommend that sLTipping is done in 'cells' such that areas of' the peat topsoil are stripped 

and stockpiled adjacent to the st ripped area, then fi lled with the sourced mineral soil in a 
sequential fashion. 

Cells that exper ience high water tables (water pondfog) may need to be left to drain and 

placement done d ur ing drier conditions . This will great ly depend how qu ickly soil can be 

procured, when the project is sta rted, and the weather conditions experienced at th e Site 

during placement activities. A part icula rly wet summer , for example , may greatly delay 

placement efforts . Soil placement can be attempted during the winter however, stoppage 

may become freq uent if high water tables impede work. Macl1jnes cannot work on over ly 

wet soils as these will not be load bear ing. This is also a poor reclamation p1·actice. 

As described in Section 4. 2, the slopes o f'the soil will have a maximttm gradient of l :3 (33%) 

along all sides along the edges of' the placed soil. This will ensure that slumping and erosion 

ar c minimized. Soil that s lopes too steeply (i.e . over 50%) will likely slump and could 

present a nuisance to the east and south neighbouring properties, which are level with the 

Property. No te that the City of Richmond Soil Removal and Fill Deposit Regulation Bylaw 

No. 8094 states that no removal or deposit shall be undertakt:n on a statutory right-of -way 

or easeme nt without obtaining the perm ission writing of the City or other authority having 

jurisdict ion over such statutory right-of-way 26 • The r ight-of-way appears to be under the 

24 lillJ1s://a1:upubs.on1inelibrary.wiley.com/doj/pdf/ Io, I 029/2011 IEQ020 to Long term peatland 
subsidence: Experimental study and modeling scenarios in the Venice coastland. JOURNAL OF 
GEOPHYSICAL RESEARCH, VOL. 116. 

Z5 h.t111J /www.richmonrt.ca/ slrn rcd /asscts/byl;1w 809418755,pu.( Accessed March 2, 2016 

26 hnps:JLwww.rjrhmond.ca/ shared/asscts/Bi,80944744'.l pd(' City of Richmond Soll 
Removal and Pill Deposit Regulation Bylaw No. 8094 Accessed February 2, 2020 
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juris<l.ic tion of the CoR. That stated, the applican t, Mr. Saho ta, does not wish to place soil 

on the easement. 

Following replacem ent of the peat topsoil , the best option would be to slope the fmal deposit 

to the soulh where the existing ditch is located . T here ar c no other ditches located around 

the Property. A drainage plan , including run -off and storm run-off calculations, m ay be 

required as par t of a comp lete soil placement plan. This must be prepared by a p rofessionaJ 

engineer with tra ining i.n civi l engineering and/or water resources engineering. 

After soil placement, Mr. Sahota wishes to grow a varie ty of crops such as gar lic and 

po tentially nursery h·ees in an open ~1elJ. 

The replaced peat topsoil is often recommended to be p lanted with a ro tational nit rogen

fixing cover -crop u.nder no-till condi tions fo1· a p eriod of I to 3 years in or der to r e-establish 

soil slTucture and function. After which, assessment of drainage conditions and soil stn1cture 

will guide any further requirement for 'vvater managemenlinfrastructurc, such as installation 

of drainage tile. 

4.5 Imported Soil Requirements 

For this project, the sourced soil should be medfom to coarse-textured , preferably sandy 

loam o r loamy sanJ , to promote subsurface drainage. Loams and fine san<ly loam are 

acceptable secondary textures (i. e . not the most commonly imported texture). This wi ll 

exclude most Richmond soils, which tend to be organics overlying silt loams to sil ty clay 

loams and in some cases, clay loams, as in areas along Blundell Road and No. 6 Road . 

An agro logist can assist witJ1 reviewing source sites to confirm that the soil is suitable for 
agricultw·al land and is of the ideal texture for this specific project. 

All imported soil must be suitable For agricultural land. The Agricultural Land Reser ve Use 

Regulation (updated in 20 I 9) states that the following must not be used as fill on 

agr icultura l 1ancl27 : 

1 construction o r demolit ion waste, including masonry rubble, concrete, ccmenl, 

rebar , drywall and wood waste; 

27 bttp;//www.bdaws rn(civix/doc;u01e11L/Jd/complete/s1atreg/30 201 <J#nart5 Agricultural Land 
Commission Act - AGRICULTURAL LAND RESERVE USE REGULATION. Accessed January 13, 2020 
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2 asphalt; 

3 glass; 

4 synthetic polymers; 

5 treated wood; and 

6 w1chippcd lumber. 

All impmted soils w ill meet the BC Contaminated Site Regulations (BCCSR) - Schedule 

3. 1, Column 4 applicable agricul.tural land standards for the site2
M. Contaminated soil, or 

soil that is suspected to be contaminated, must not be used. Soil sampling will be required 

Lo test for contaminants (a soil cannot be verified as being contaminant-free without 

laboratory testing). This would be part of a Phase 2 Environmental Site Assessment (ESA). 

Large sites such as condo construction projects, typically have avai lable ESA reports and arc 

therefore ideal sites to source soil from . Small source sites (i.e. < 10,000 m 3
) typically 

do not have this infot·mation. Soil sampling in these instances would the,·cfore 
be at the expense of the soil supplier/earthworks contracto1·. 

The soi l material should be inspecLecl to ensure that it is acceptable for agricultural use. This 

fo rms part of the screening process required by the City of Richmond as part of the 

conditions or a soil permit. The screening process must be concluded by a qualified 

environmental pro fessional (called a QEP, a recognized te rm by the CoR and the ALC) such 

as a Professional Agrolog.ist (P.Ag.) 

In addition to being free of contaminants (as confirm ed by a Phase 1 ESA, or Phase 2 ESA if 

Potential Contaminants of Concern arc suspected by the professional assessing the Source 

Site) and prohibited materials (as conflrrnecl by a P .Ag. during Source Site screening), source 

soils with the following attr ibutes should be rejected: 

1 High clay content (generally glaciomarine, g laciolacustrine in origin) , i. e. greater 

than 30% clay, including sill)' clay loams, clay loams (clay soil has never been 

observed by Madrone in the field in Richmond) ; 

2 High organic content (peat soils such as Humisols, Mcsisols, or Fibrisols, which are 

found in abundance in Richmond, are at or near I 00% organic matter); 

28hl Ip:/ /www,bclnws.ca/clvix/documcortid /complet<,/stpu ectizs 96 U711Sl'hed ule3, 
1 Envi ronmental Management Act• CONTAMINATED SITES REGUL/\TION. 
Schedule 3,1 Accessed January 13, 2020 
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3 Excessive (i.e. > 20% by total vol ume) quantities of coarse rragments (sized 2.5 cm 

or greater) - coarse gravels should comprise less than I 0% by volume if placed in 

the upper 0.5 m of the deposit29 • Cobbles (7.5 - 25 cm) and stones (> 25 cm) should 
comprise less than 1 % to meet a Class 2P limitation for stoniness. If stony soils are 

unintenlionally brought onto the site, the soils should be raked or sorted to remove 

the stones; and 

4 Excessively sandy material that is more than 80% sand is also not ideal. This pure 

sand material is sourced From sites that arc pre-loading (alternatively, this can be 

r eferred to as pre- load - it is sand sourced from the Fraser River). 

The QEP overseeing the project should be knowledgeable in the fields of contaminated si tes 

and invasive species management. Additionally, each shipment origin, truckload, volume 

and end location should be tracked and avail.able upon rec1uesl , 

According to the CoR 30: 

''.A soil permit is a Site Pref)le ui99crin9 permit . The process is shown on the contaminated sites 

Richmond Website. The applicant [Mr. Sahota} will need to provide either: 

o A Ci£), C?f llichmond Site Prefile Exemption Declaration Farm coefirming that there is 110 

history ef Schedule 2 activities on the siw that a valid BC £NV exemption applies or 

a A completed BC ENV Site Prefile1>11 

Madrone can assist with these rec1uirements if rec1uested by Mr. Sahota. This step would be 

re9ui red prior to issuance of the city permit. 

The supplier of the soil material should wa1Tant that the source soil is free from 

contaminants. I recommend that Mi·. Sahota signs a so.ii acceptance agreement (legal 

document) with the parties responsible for supplying and transporting soils. If contaminated 

29 The Land Capability Classification for Agriculture in B.C. MOE Manual defines stoniness as the sieved 
portion of coarse fragments In the upper 25 cm. We have expanded this to the upper 50 cm of the 
horizon, which is beyond the current criteria by 25 cm. 
hJ t ps: //www,a lc,goy be ca tassels /alc/assets/l ibrnrvb1Hic\ll\llra I· 
cap,ib!l)ty/Jaad capability cJassi f1 rn tion Coe s11irlcul ture in bi; J 983,pdf 

30 Pers. Comm. with the City of Richmond Soil Bylaw Officer. 

31 h tlps: / /www2 ,i:ov.br,ca /1:ov !t:on te11 t /eu yiron men t/air •land-w;i ter ts, u:-n:med I u l Ion /sice-p mfi I es 
Site Profiles. Accessed January 14, 2020 
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soil material is brought onto the site, Mr. Sahota will assume liabilil;' for remcdia ting the 

site and/or removing the contaminated material. Soil sourced in areas that have a history, 

or suspected histor y, o f industrial or commercia l use must be tested prior to transportation. 

4.6 Erosion and Sediment Control 

The o il Managem ent Handbook for the Lower Fraser Valley32 describes the Blundell soils 

as being "subject to water erosion during periods of heavy precipitation ,rnd to wind erosion 

w hen the surface d ries", if left in a ' bare and pulverized condition'. Furthermore, 

earthworks to strip peat w ill certr1inly result in widespread d isti1rbance to the soils and the 

rcc1uircment for erosion and sediment contro l m easures during the entirety of earthworks, 

unti l the soil has been property seeded with a cover crop. 

Furthermore , the City of Richmond Soil De posit and Fill Deposit Regulation Bylaw No. 

809433 r equires that every application for a soil permit must contain: 

"documents, plans, ond iriformation re.latinEJ to the proposed remot'al and deposit operation 

{includin9J .. , 

• The methods proposed to conlJ'ol the erosion qj' the banks ef o removal or deposit; 

• Dunno and upon completion ef e11e,y removal and deposit operation, the boundaries ef all 

adjacent parcels, hi9hways, ri9hts-ef-way and easements shall be protected from erosion or 

collapse and from run-efJ ef water or mud" 

• All stockpiles ef soil orfl ll shall be coefined to the locations prescribed in the permit and shall 

be maintained so that they do not adversely '!ifccl or dama9e adjacent parcels or cause a 

nuisance to any person" 

A detailed Erosion and Sediment Confro l (ESC) plan it outside of the scope of this r eport. 

Any ESC plan should be reviewed by thr CoR prior to permit issuance to ensure that all city 

requirements have been met. I can p rovide some basic recommendaLio ns for ESC that should 

be considered, based on the observations I made of the Site in January of 2020. 

32 h ttps: / /www2,eov.bc.ca /assets /co v tra rm in ~- trn tu ni l-reso11 rces-;1 ncl-i ndustry /a grirnlturc-ancl
sea [ood /agrlcultnrn H;ind •anrl-cnyironmcnt/~pi 1-nutrients/G Io ODD· 
I soil rngmt h;rnrlhonk frascrvallcy prlf Soil Management Handbook for the Lower F'raser Valley. 
Page 10. Accessed January 14, 2020 

33 htms://www.rjchrnoncl.ca/ shatec.l/assets/13L809447443 pd( City of Richmond Soll Deposit and Fill 
Deposit Regulation Bylaw No. 8094. Accessed January 14, 2020 

II (1$Si l"R 19.0IGCI MAUIIO NE ENVt11uNMEN I /\ L SERV ICl' S ITI) 

CNCL - 290 
 



MR. Hi\111NDrn SAlrnrn 

SOIL PLACEIVIENT PLAN - F'ID 005.1130 663, f11CHMOl✓ D 

Pi\G E 3 5 

JULY 22. 2021 

1 I recommend that silt fencing is placed around the perimeter of the soil placement 

area. This will ensure that sediment-laden water does not transported to adjacent 

properties to the west, south, or east. The easement, which is situated between the 

Property at 17260 River Road, does not contain any infrastructure of any kind but 

it is considered outside of the boundaries of both of Mr. Sahota' s access. As such, 

silt fencing should also be installed to keep sediment off of the easement. 

2 Prior to stripping peat, all ESC measures should be implemented and inspected by 

an ESC monitor or qualified individual with experience in ESC implementation. 

3 Following stripping of peat, any· stockpiles should be covered by erosional tarps or 

seeded to protect from erosion. Stockpiles should not be left to linger for long 

periods of time (i.e. more than 1 year), as there will be degradation of the topsoil 

due to organic matter degradation. 

4 Consider implementing a wheel wash if the gravel driveway that is currently 

installed is not sufficient in cleaning truck tires. The wheel wash may require regular 

cleaning by a vacuum truck. Currently, the driveway is 85 m long. Additional 

gravel, ifrequired, should be at least 75 mm. 

5 A rainfall shutdown should be implemented prior to commencing any earthworks. 

This is at the direction of the earthworks contractor. I recommend implementing a 

shutdown of 50 mm of precipitation in 24 hours. The contractor may want to lower 

the shutdown if there is significant snow on the ground (rain-on-snow event) as 

higher volumes of water can be expected due to snow melt. 

There is a ditch situated on the south side of River Road (therefore, along the northern 

property line of the 17260 River Road property). This ditch is treated as a watercourse and 

riparian management area (RMA) by the City of Richmond. There is a 15 m riparian area 

regulation (RAR) setback established by the CoR. As the 17260 River Road lot will not 

be developed, the setback will not be infringed by the proposed soil 
placement. The crossing over this ditch has been upgraded by Mr. Sahota, as seen in the 

photo below. 
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PHOTO 12: LOOKING DUE SOUTH ACROSS THE ENTRANCE OF 17260 RIVER ROAD. 
THE SOIL PLACEMENT AREA IS LOCATED IN THE TOP LEFT CORNER OF THE PHOTO. 
THIS CROSSING WAS UPGRADED IN 2019 -THE OLD CROSSING WAS SITUATED 
TO THE RIGHT OFTHIS PHOTO. 
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5 Post-Soil Improvement to Land Capability for Agriculture 

6 

AJding soil wi ll elevate di e to pography over the w ho le area and wi.lJ improve drainage in 

the subsurface. Following constructio n of the f'mal soil pro n.le , the Land Capab ility for 

Agriculture Fo r the property will improve from C lass 4W with excess water limitatio ns to 

a C lass 2W with only shor t periods of ex cess water, primarily during late fo ll to late winter 

when precipitation is heaviest . 

Placement o f a well-draining mineral horizon (the impo rtetl soil , which will be sandy loam 

or loamy sand) w ill improve growing con<lilions and enable tbe p lanting of mor e d iver se 

crops ove r the propert-y. Currently, the re are no well-suited crops for Blundell Soils3
"' -

suited crops for the prope rty in its curr ent state include blueberries, cereals, corn , perennial 

forage c rops, and shallow rooted annual vegetables. 

The existing C lass 3D limitation due to undesirab le soil structure in the Cg hor izon w ilJ be 
complete ly improved to no limitation (Class 1) by raising the growing medium (the r ep laced 

organic topsoil) above the Cg horizon by 1 m. 

Monitoring and Reporting 

The ALC r equires that soil permit holders r etain a professio nal agro logisl (the QEP) to 

conduc t inspectio ns o f the site and materia ls and to provide m onitoring reports to ensure 

that the project is comple ted as per the submitted application. The ALC may have site

specif'k conditions - these are outlined in the soil pe rmit decision, should the project be 

approved. The CoR will have similar requirem ents to conduct inspections of the Site and 

provide status updates . The CoR w ill also rec1uire :.creening o f a ll sourced soil by a 

professional agrologist. 

T he ALC requires that soil importalion projects are comple ted with 2 year s fro m the date 

of the decision. Extensions may be granted upon receipt o f a written request however , tJ,e 

reasons for extension m ust be de tailed by the agrologist arid the status of the project must 

be reported. 

H ht I ps:/ /www2.~oy.bc,ca /assets /~oy/farmjng•oatural•resourrcs-and · 
in cl, 1s try/a i::rlrnl rnre-a nu -seafooct La gricul 111 ral• Iand-a nd •c tJY• ro n men I 1~01 I 
nutrients/610000-1 soi l memt handbook fraservalley.pdf Soil Management 
Handbook fo r the Lower Fraser Valley. Page 10. Accessed January 14, 2020 

llO'>!ill:'11, J Ll tlll68 M/\Dl1011[ l:J\IVIHONMI I~ I f\1 •,E.111111:Es L rr· 

CNCL - 293 
 



IVIR. HARll~DEI< S/\HOH1 

.SOIL PLACEIVIENT PL/\1~ f'IIJ 005·480·663, l<ICHIViOND JULY 2 , 021 

The total volume of soil proposed for the project 1s 12,000 m 3• This equates to 

approximately 500 m 3 per month, if soil is brought at relatively equal rates. There may be 

periods when soil cannot be sourced (which would result in delays) or site work is delayed 

due to adverse weather conditions resulting in overly wet soils. 

The ALC may devise its own monitoring schedule (i.e. every month or every 3000 m3, 

whichever comes first) and therefore, I will defer recommending implementing an exact 

schedule at this time. However, I strongly recommend that the project QEP should conduct 

site inspections during the following important project milestones: 

1 Prior to any excavations, to ensure proper placement of the planned ESC measures, 

as required by the CoR and the retained earthworks contractor. 

2 After stripping of the peat topsoil, whether this is done completely in one phase, or 

at different phases. This is to ensure that the entirety of the peat is stripped to the 

silt loam horizon, and that the peat topsoil is being managed appropriately such that 

degradation or erosion and sediment transport is minimized. This may also be 

supervised by a geotechnical engineer. 

3 After heavy rainfall or rain-on-snow events, to ensure that ESC measure are 

effective and that adverse erosion (including rill and gully erosion) of stockpiled 

topsoil or placed mineral soils ( edge of placement area) is not occurring. 

4 Prior to topsoil placement to ensure that the placed soil has been raked and 

decompacted this is ensure that large coarse fragments ( cobbles, stones) have been 

removed and that the placed soil is not compacted, which would impede infiltration 

of rainwater and reduce soil tilth. Again, this may be done in phases, depending on 

whether you wish to place all soil at once, or place it in sequence, filling individual 

cells at different time periods and completing the cell by topsoil replacement. 

5 At the end of the project once 12,000 m 3 is reached. A closure report will be 

required once the project is complete. The final report should include an assessment 

of the final land capability for agriculture ratings and a comparison between the 

initial and final land capability for agriculture (LCA) ratings. It should contain an 

estimate of the volume of soil placed and details about the soil source site(s). 
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Mil 11/IHI NIJl II S/IHOl /1 

S\1 11 l )Ll\(;1.:M~N I l'I l\l'J 1'111 005 <1~1 11 663, RICI IMrlNU I I I \' 22, 2n:;; I 

In order to complete the closure report, I recommend that accurate and 

complete written or electronic records be k ept of a ll soil b1·ought to the site. 

Records must contain, at a minimum, the location of the soil source site (s) 15
, 

the volume and numbe r ofloads with date and time of delivery, and the name 
of the trucking company. Without this information, th closure report cannot be 

completed, and any security deposits with the ALC and the CoR will be ro rfe iLed. 

Conclusions 

The agricultural use of the land is limited by excess free water and poorly d rained soils (Rego 

Gleysols) . Drainage is limited by high water tables, and limited freeboard in ditches located 

to the south and in the adjacent land (17260 River Road) at the River Road dyke. Airphotos 

show that the Property, until 2019, has been a forested wetland (typical trees in this area 

include paper birch, red alder, and black cottonwood with understorey vegetation 

comprised of native shrubs, ferns, forbs, and mosses)36
• 

T he removal of topsoil, placement of soil wilh suitable physica l attributes for agricultural 

purposes (as described in Section 4.5 lmported Soil Requirements), and replacement of 

salvaged Lopsoil (Lhe 'growing medium ', now elevated) genera lly inc.Teases the land level 

above the regional water table. It is critical to recognize that placemen t of ciuality soil is a 

solution to excess wate r conditions resulting from a high local water table that permanently 

addresses the agricultural limitation. Further, Soil Placement - when Climate Change is 

accounted for by the Q P Agrologist making recommendations on depth of placed soil - is a 

method of Climate Adaptation that docs not require continual input beyond initial 

establishment. 

Placing an estimated 12,000 m3 of pre-screened soil on l. 39 ha of the property will allow 

Mr. Sahota to ut il ize the improved land for open field garlic fa1-ming. If my 

recommendations are followed, the capability of the land for agricultural use will be 

significantly improved, from 4 W to Class 2 W. 

35 These will have been pre-screened by the project QflP prior to Importa tion. 

36 hups://www.rn.;h111ond.ca/ shared/assets/OU' 9000 gujdelia1:s34J 78.pd[ CILy of 
Richmond OCP Section 14.7.4 Upland Forest ESA Description. Accessed February 2, 
2020 
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SOIi PLACC M EN r Pl.AN PIO 005 480 GG3, RICHMON[> 

PAC,[ 40 

IJLY :2'2. 2021 

Lastly, Mr. Sahota has expressed his intent to obtain the soil for his project from with the 

City of Richmond municipa l boundaries. 

Sincerely yours, 
MADRONE ENVIRONMENTAL SERVICES LTD. 

Prepared by: Peer-reviewed by: 

Jessica Stewart, P.Ag., P. Geo . Gordon Butt 

DOSS l t:R: 1,9.0469 MI\OROI~ r E'IVVI Rt1N MC NTAL S [ RVll~E~ LI Cl 

CNCL - 296 
 



8 

l1ln. 111\RINOrn Sl\1101,, 

JOIL PLI\GEMl:NI Pl Al~ 11 11• 005 480 6G3, R lr ll MON l l 

References 

1'1\GE 4 I 

JULY 22. 2021 

Agricultural Lan<l Commission - Agricultural Land Commission Act - Agricultural Land Reser ve 

Use Regulation h1 tp: / / www.brh w~.q/cjyjx/clon111w11 t / icl/ t·ompk•11·/s1;11 r1'g/ 30 20 19 

Armstrong, J. E. ( 1980). Surficial Geology, Vancouver, British Columbia, Geological Survey of 

Canada, Map 1486A. 

City of Richmond (2007) . Soil Removal and Soll Deposit Regulation Byk1w No.8094. 

http~://\~\\"'. rid1111nnd.ra/ ~han:d/as,wt ,/Bl 809#744 3. pelf 

Climatology Unit. ( 198 1 ). Climate Capability for Agricukure in British Columbia. APO Tecl111ical 

Paper 4. Air Studies Branch, BC Ministry of Envi ronment, Victoria , BC. 

Coligaclo, M. C. ( 1980). Climate Capability for Agriculture Map 92G/SE Langley, BC. 

Kenk, E. and l. Cotic. (1983). Land Capability Classi fication for Agriculture in British Columbia, 

MOE Manual 1, Ministry of Envi ronment and Ministry of Agricul ture, Kelowna. 

LutLmerding, 11. ( 1981 ). Soils of the Langley-Vancouver Map Area, Report No. 15, Vol. 3: 

Description of the Soils, BC Ministry of Environment, Victoria, BC. 

ht1p: / / w,\\1 .L' JW gov.bc.c~ / e,cl/distclat,1/crnsy:.11•111~/Soil~ RPpor1.~/hc) ~ n-porl. pdl' 

Mapping Systems Working Group MSWG. (198 1 ) . A Soil Mappii1g System for Canada Revised. 

Land Resource Resc;:arc.:h Institute, Contribution No. 142. Agriculture Canada, Ottawa, ON. 

Soil Classification Working Group SCWG , ( 1998), The Canadian System of Soil Classification 3rd 

ed . Research Brandi. Agriculture and Agri -Food Canada, Ottawa, ON. Pub!. 1646. 

Soil Capability for Agriculture (1998). Canada Land [nvcntory, Agriculture and Agri-Food 

Canada. Vancouver Map. h.llp: / /sis, ,1g1·.gc.L·,1 / rn1~is/pulilic,1tions/mi1p~/dj/2'iOkhgr/ 

Zanella, P., P. Tcatini, M. Putti, and G. Gambolati (2011), Long term pcatland subsidence: 

Experimental study and modeling scenarios in the Venice coastland, J. Geophys. Res., 11 6. 

ht1ps; / / agupuhs.onlinclibrar.v. wik•~·.cmn / doi/pclr/ 10, I 029/2011 I 1'0020 I 0 

DOSSI ER: 19 0<lfi!:l 

CNCL - 297 
 



9 

IVIR. HAf11NDEF, SAHOT/\ 

SOIL PLACE_I\/IENT PLA~I PID 005-480-663, F11CHIVIOND 

i0 AGE 42 

JULY '.22. 20)1 

Limitations 

The evaluations contained in this report are based on prefessional judament, calculations, and 

experience, They are inherently imprecise, Soil, aaricultural, hydroloaical, and drainaae conditions 

other than those indicated above may exist on the site, !J such conditions are observed, Madrone should 

be contacted so that this report may be reviewed and amended Accordinaly, 

The recommendations contained in this report pertain only to the site conditions observed by Madrone 

at the time ef the inspection, This report was prepared considerinB circumstances applyinB specifically 

to the client. It is intended only for internal use by the client for the purposes for which it was 

commissioned and for use by aovernment aaencies reaulatina the specific activities to which it pertains. 

It is not reasonable for other parties to rely on the observations or conclusions contained herein. 

Madrone completed the field survey and prepared the report in a manner consistent with current 

provincial standards and on par or better than the level ef care normally exercised by Prefessional 

Aaroloaist's currently practicinB in the area under similar conditions and budaetary constraints. 

Madrone dfers no other warranties, either express or implied, 
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MR, HARINnrn SAII O I A 

SOI L PLACEMFNT PLAN PID 005 -IJS0-663 RIC~IMOND 

PAG F II 2 

JULY 22 , 202 1 

PIT 1- SOIL PROFILE DESCRIPTION 

Horizon Depth (cm) Description 

Dark, reddish brown to black, 
humic (von Post class 7), 

Op 0 • 35 
plent iful fine roots. Cultivated 
(p) in the past. Wavy, uneven 
contact with Cg1 horizon (as 
seen in photo) 
Light blue-grey, s ilt loam, firm, 
moist, no roots, no coarse 

Cg1 35 - 70 fragments. Common, medium 
prominent orange mottles. 

Light blue-grey, silty clay loam, 
firm, no roots, no coarse 

Cg2 70 • 130+ 
fragments. Many, prominent, 
medium orange mottles. 
Increased mottling with depth. 

Comments: 
• Located in the centre-nor th proper ty boundary. 

• Water encountered at bottom and sides of pit (seeping in quickly) - 1 .3 m deep. 

• Soil classification: Rego Gleysol 
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MR. HARI NDI-R SAHOTA 

SOIL PLACE M ENT PLAN PI O 005-480 663. RICH MOND 

PIT 2 - SOIL PROFILE DESCRIPTION 

Horizon Depth (cm) Description 

Dark brown to black, humic 
(von Post class 7), plentiful fine 

Op 0 • 50 roots. Cultivated (p) in the past. 
Uneven boundary with Cg 1 
horizon. 

Grey to blue grey, silt loam to 
sil ty clay loam (variable), very 
firm, moist, no roots, no coarse 
fragments. Common to many, 

Cg 50 • 110+ 
medium prominent orange to 
yellow mottles. Increased 
mottling with depth. Did not 
encounter Cg.2 horizon due to 
water table/seepage. 

Comments: 

• Located in the northeast corner of the Property. 

PAGI II 3 

JULY 22. 2021 

• Pit excavated to l . l m before hitting water table . Water seeped from bottom and sides 
quickly (see photo above). Groundwater piping evident from sides of pit. Completely 

filled in less than 5 minutes . 

• Soil classification: Rego Gleysol 
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SOIL PLACEMENl PLAN PI O 005 480-663. RICliMONO 
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JULY 22. 2021 

PIT 3 - SOIL PROFILE DESCRIPTION 

Horizon Depth (cm) Description 

Black to reddish black, humic 
(von Post class 7-8), plentiful 

Ohl 0 - so fine to large roots. Very wet. 
Uncultivated area that has 
recently been cleared. 
Dark brown to reddish brown 
(lower), meslc, (van Post class 
5-6), plent iful fine to large 

IOh2 50 - 80 roots. Very wet. This is 
distinctly lighter than the upper 
organic horizon and less 
decomposed. 

Light grey, silty clay loam, firm, 
no roots, no coarse fragments. 

k::g 80 - 120+ 
Many, prominent, medium 
orange mottles, contains 
decomposed plant remains. 

Comme nts: 

• Located in southeast corner of the p roperty near the fence line. Origi nally upland forest 
bog - has been recently cleared. This area does not appear in histori.cal imagery to have 
ever been cultivated for agriculture. Organic horizons are deeper than in Pits 1 and 2 

here. 

• Pit excavated to 1. 2 m before encountering wat er table . Pit filled with water in less than 

IO minutes. 

• Soil classification : Rego Gleysol 
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SOI L PLACE MENT PLAN PI O 0 05-480 063, RICHM OND 

PIT 4 - SOIL PROFILE DESCRIPTION 

Horizon Depth (cm) Description 

Dark brown to black, humlc 
(von Post class 7 to 8), plentiful 

Oh 0 • 40 
fine roots. Does not appear to 
have been cultivated - formerly 
an upland forest bog area. Very 
wet. 

Grey, s lit loam, firm, no roots, 
no coarse fragments. Many, 
prominent, medium orange 

Cg 40 - 110+ mottles. Decomposed plant 
material (woody plant, sedges 
etc). Wet. 

Comments: 

PA0i r I I <; 

JIJ LY 22. 2021 

• Located in the southwest corner of the property - this area ·was forested until 20 I 9. 

Surrounding land is wet - ponded water over 0 . 3 m deep throughout. 

• Excavated an area without ponded water but encountered water table at 1. 1 111 deep. 
Filled wjth water during assessment but djd not completely fill. 

• Soil classification: Rego Glcysol 
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JULY 2'2. 2021 

Land Capability for Agriculture (LCA) in BC is a classification system that groups 

agricultural land into classes that reflect potential and limitations to agriculture. The classes 

are differentiated based on soil properties, landscape, and climate conditions. The system 

considers the range of possible crops and the type and intensity of management practices 

required to maintain soil resources, but it does not consider suitability of land for specific 

crops, crop productivity, specific management inputs or the feasibility of implementing 

improvements. 

There are two land capability hierarchies, one for mineral soils and one for organic soils. 

Each hierarchy groups the land into seven classes that describe the range of suited crops and 

required management inputs. The range of suited crops decreases from Class 1 to Class 7 

(Class O 1 and 07 for Organic soils) and/ or the management inputs increase from Class 1 

to Class 7. For example, Class 1 lands can support the broadest range of crops with minimal 

management units. 

Lands in Classes 1 to 4 are considered capable of sustained agricultural production of 

common crops. Class 5 lands are considered good for perennial forage or specially-adapted 

crops. Class 6 lands are good for grazing livestock and Class 7 lands are not considered 

capable of supporting agricultural production. 

LCA Classes are subdivided into subclasses based on the degree and kind of limitation to 

agriculture. Subclasses indicate the type and intensity of management input required to 

maintain sustained agricultural production and specify the limitation. For example, lands 

rated Class 2W have an excess water limitation that can be improved by managing water on 

the site. 

Most lands are rated for unimproved and improved conditions. Unimproved ratings are 

calculated based on site conditions at the time of the assessments, without irrigation. Past 

improvements are assessed as part of the unimproved rating. Forested lands are assessed 

assuming they are cleared. Improved ratings are assigned assuming that existing limitations 

have been alleviated. Generally, improvement practices taken into account are drainage, 

irrigation, diking, stone removal, salinity alleviation, subsoiling, intensive fertilization and 

adding soil amendments. 

LCA Classes 

Table A describes the characteristics of each mineral and organic soil class. Mineral soil 

classes are 1-7 and organic soil classes are O 1-07. 
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MR HI\RINDER S,/\I-I011\ 

SOIL PL/\CEivlENT PL/\I\J PID 005-480-663, RICIIMOND JULY 22, 2021 

TABLE A. LCA CLASSES 

Class Description Characteristics 

1 No or very slight Level or nearly level. 
limitations that restrict Deep soils are well to imperfectly drained and hold moisture well. 

01 agricultural use Managed and cropped easily. 
Productive. 

2 Minor limitations that Require minor continuous management. 
require ongoing Have lower crop yields or support a slightly smaller range of crops 

02 management or slightly that class 1 lands. 
restrict the range of Deep soils that hold moisture well. 
crops, or both Managed and cropped easily. 

3 Limitations that require More severe limitations than Class 2 land. 
moderately intensive Management practices more difficult to apply and maintain. 

03 management practices Limitations may: 
or moderately restrict Restrict choice of suitable crops. 
the range of crops, or Affect timing and ease of tilling, planting or harvesting. 
both Affect methods of soil conservation. 

4 Limitations that require May be suitable for only a few crops or may have low yield or a high 
special management risk of crop failure. 

04 practices or severely Soil conditions are such that special development and management 
restrict the range of conditions are required. 
crops, or both Limitations may: 

Affect timing and ease of tilling, planting or harvesting. 
Affect methods of soil conservation. 

5 Limitations the restrict Can be cultivated, provided intensive management is employed or 
capability to producing crop is adapted to particular conditions of the land. 

05 perennial forage crops Cultivated crops may be grown where adverse climate is the main 
or other specially limitation, crop failure can be expected under average conditions. 
adapted crops (e.g. 
Cranberries) 

6 Not arable, but capable Provides sustained natural grazing for domestic livestock. 
of producing native Not arable in present condition. 

06 and/or uncultivated Limitations include severe climate, unsuitable terrain or poor soil. 
perennial forage crops Difficult to improve, although draining, dyking and/or irrigation can 

remove some limitations. 

7 No capability for arable All lands not in class 1 to 6. 
culture or sustained Includes rockland, non-soil areas, small water-bodies. 

07 natural grazing 
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LCA Classes, except Class 1 which has no limitations, can be divided into subclasses 

depending upon the type and degree oflimitation to agricultural use. There are twelve LCA 

subclasses to describe mineral soils (Table B). Mineral soils contain less than 17% organic 

carbon; except for an organic surface layer (SCWG, 1998). 

TABLE B. LCA SUBCLASSES FOR MINERAL SOIL 
Map 

LCA Subclass Symbol Description Improvement 

Soil moisture A Used where crops are adversely affected by Irrigation 

deficiency draughtiness, either through insufficient 
precipitation or low water holding capacity of the 
soil. 

Adverse C Used on a subregional or local basis, from climate N/A 

climate maps, to indicate thermal limitations including 
freezing, insufficient heat units and/or extreme 
winter temperatures. 

Undesirable D Used for soils that are difficult to till, requiring Amelioration of soil 

soil structure special management for seedbed preparation and texture, deep 

and/or low soils with trafficability problems. ploughing or blading to 

perviousness Includes soils with insufficient aeration, slow break up root 
perviousness or have a root restriction not caused restrictions. 
by bedrock, permafrost or a high watertable. Cemented horizons 

cannot be improved. 

Erosion E Includes soils on which past damage from erosion N/A 
limits erosion (e.g. Gullies, lost productivity). 

Fertility F Limited by lack of available nutrients, low cation Constant and careful 
exchange capacity or nutrient holding ability, high use of fertilizers 
or low Ph, high amount of carbonates, presence of and/or other soil 
toxic elements or high fixation of plant nutrients. amendments. 

Inundation I Includes soils where flooding damages crops or Diking 
restricts agricultural use. 

Salinity N Includes soils adversely affected by soluble salts Specific to site and 
that restrict crop growth or the range of crops. soil conditions. 

Stoniness p Applies to soils with sufficient coarse fragments, Remove cobbles and 
2.5 cm diameter or larger, to significantly hinder stones. 
tillage, planting and/or harvesting. 

Depth to solid R Used for soils in which bedrock near the surface N/A 
bedrock restricts rooting depth and tillage and/or the 

and/or presence of rock outcrops restricts agricultural 

rockiness use. 

Topography T Applies to soils where topography limits N/A 
agricultural use, by slope steepness and/or 
complexity. 

Excess Water w Applies to soils for which excess free water limits Ditching, tilling, 
agricultural use. draining. 

Permafrost z Applies to soils that have a cryic (permanently N/A 
frozen) layer. 
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LCA Subclasses for Organic Soil 

Organic soils are composed of organic materials such as peat and are generally saturated 

with water (SCWG, 1998). Subclasses for organic soils (Table C) are based on the type and 

degree of limitation for agricultural use an organic soil exhibits. There are three subclasses 

specific to organic soils. Climate (C), fertility (F), inundation (I), salinity (N), excess water 

(W) and permafrost (Z) limitations for organic soil are the same as defined for mineral soil. 

TABLE C. LCA SUBCLASSES FOR ORGANIC SOIL. 

LCA Subclass Map Symbol Description Improvement 
Wood in the profile B Applies to organic soils that have wood within Removal 

the profile 

Depth of organic H Includes organic soils where the presence of N/A 
soil over bedrock bedrock near the surface restricts rooting 

and/or rockiness depth or drainage and/or the presence of 
rock outcrops restricts agricultural use 

Degree of L Applies to organic soils that are susceptible N/A 
decomposition or to organic matter decomposition through 

permeability drainage 
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MADRONE 
environmental services ltd. 

July 17, 2020 

Mr. Mike Morin 

City of Richmond 

1081 Canada Ave 
Duncan, BC V9L l V2 

p, 250.746.5545 
f. 250.746.5850 

Attachment 2 
#202 - 2790 Gladwin Road 

Abbotsford, BC V2T 4S7 
p. 604.504.1972 
f. 604.504.1912 

info@madrone.ca 
www.madrone.ca 

RE: Summary of Soil Placement Plan and Garlic Farm Plan Proposal for PID: 005-480-
663, River Road, Richmond (No Civic Address} - Intended for Policy Planning and Food 
Security and Agricultural Advisory Committee (FSAAC} Review 

Introduction 

The City of Richmond (the 'CoR') Policy Planning has requested a summary of the Soil Placement Plan 

previously submitted to the City of Richmond and the Agricultural Land Commission (the 'ALC ') as part 

of a soil deposit application for the property identified as PIO: 005-480-663, located adjacent to (south 

of) 17260 River Road, Richmond. The CoR further requested that the summary include an itemized 

Proposed Agricultural Plan. 

We (the applicant and agrologist) understand that the summary will be submitted to the CoR Food 

Security and Agricultural Advisory Committee (FSAAC) for their review when considering the proposed 

project, which entails raising the low-lying peat lands by an average 1 of 1.0 m by placing well-draining, 

sandy soil (screened by a P .Ag. for textural suitability and agricultural suitability2 prior to importation) 

on the property. 

The total volume for this proposed project is 12,000 m3, covering approximately 1.39 ha (the entirety 

of the property). To clarify, this proposal pertains only to the property identified as PIO: 005-480-663; 

it does not include the 17260 River Road property or right-of-way that runs between the two properties. 

This right-of-way was a formerly proposed city road that ultimately was not constructed. 

1 A topographic survey completed for the site shows undulating microtopography and an elevation range of 0.52 mover the 
property. Elevations range from 0.77 to 1.29 m according to the topographic land survey commissioned by the applicant. 
The lm elevation increase is therefore an average. 

2 Contains no prohibited materials or excess coarse fragments, and is not overly sandy or clay rich. 
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This summary has been prepared by Jessica Stewart, P, Geo, P.Ag., who prepared the Soil Placement 

Plan LhaL accompanies the ALC and city application on behalf of Mr. Harinder (Harry) Saho ta, the 

landovvner and applicant. Mr. Sahota also owns the adjacent property 17260 River Road , From whith 

access is facilitated. 

This letter summarizes the fol lo,ving information for the Properly, as requested by the CoR: 

a. A Site Plan 

b. A Site Description 

c. Legal Descriplion 

d. Zoning and Current Land Use 

e. Soils Description and Unimproved Agricultural Capability 

f. Soil Managem ent Rationale/ Improved Agricultural Capability 

g. Recommended Agricultural Uses and Suitable Crops 

h. Proposed Agricul tural Plan including 

I . Drainage Requirements/Rationale 

2. Irrigation Requirem ents / Rationale and Water Sources 

3. Proposed Agricultural Operator 

4. Proposed Planting Plan wilh a site plan 

5. Agricultw·al Improvement Cost Estimate (including material costs, drainage costs, irrigation 

costs and in stallation costs) 

6. Projected In come Statement (5 - 10 years) 

Item a - Site Plan 

Please see Figure 1 in Appendix A. 

Item b - Site Description 

According to B.C . Assessm ent data \ the Property is 1.39 hectares (3.44 acres). The Property subject to 

this proposed de velopmenl is situated approximate ly 8. 1 km northeast of downtown Richmond. 

It is bound Lo Lhe east and west by residential lots (a61Ticultural ) and to the south by the Canadian National 

(CN) railway line. It is bound to the north by a i-ight-of-way that I understand was to be a buil t road (not 

constructed). It is not identified as a utility right-of-way or as an "undeveloped street" on the City of 

Rir.hmond Interactive Map program . This right-of-way separates the Property from I 7260 River Road 

(not physically but as a legal bow1dary). There are no field markings (i. e. fence, stakes) that indicate this 

3 https;//www.bcassessment,ca/Prmwrty/lnfo/QTl\wMOAJ VzdPHQ== B.C. Assessment property data. Accessed June 
26, 2020 

r, ,, , . 11 fl 4 () 1 11 $ l~Ar•H!1111 I 1:f,.1VI IWNMI N I /\! I. IIVll"!F:S Ll[l 

CNCL - 315 
 



MFl. H1\Rll✓ DER SAHOT/\ 

.IIJL.Y 17, 2020 

right-of-way in the field, The raised gravel driveway built from River Road runs through the right-of

way to access the Property that is intended to be developed under this proposal. 

The property is situated on the Fraser River floodplain, Mr. Sahota had a topographic survey 

(Attachment 1) commissioned by Target Land Surveying for the Property (excluding 17260 River 

Road) in December of 2019, The land survey shows that elevations on the Property range from a low of 

0.77 m Geodetic at the centre-west property line to 1.29 mat the centre-south property line, 

Item c - Legal Description 

The legal description of the property is: 

Lot 3 Block 5N Plan NWP4212 Section 24 Range 5W Land District 36 Except Plan 4720 & PT LYING 

SOUTH OF CNR 4720, SRW 71683 

The property ID is 005-480-663. There is no civic address as the property has no frontage (with River 

Road), It is unofficially but commonly referred to by the CoR as a 'backland' property within the 

Agricultural Land Reserve (ALR). 

Item d - Zoning and Current Land Use 

The property is zoned AG 1 (Agricultural) according to the Richmond Zoning Bylaw 2011 and the 

property is within the Agricultural Land Reserve (ALR). 

The property was cleared of the majority of its trees in 2019, As mentioned above, there is a single 

residence on the 17260 property that was re-built following a fire. Otherwise, there are no other land 

uses. The subject property is not farmed. 

Mr. Sahota recently (also in 2019) replaced the driveway crossing (that spans the large ditch on the south 

side of River Road) that was in the northwest corner of 17260 River Road with a new crossing that is 

approximately 40 m east-southeast, The old crossing was removed, 

The smTounding area is actively farmed for cranberries, blueberries, eggs, and forage crops. There are 

also several dairy farms in the area. River Road is a heavy industrial area with trucking and 

manufacturing businesses, shipyards, and railways. 
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From the Soil Placement Plan prepared by Madrone and dated February 27, 2020 (Attachment 2): 

My excavated soil pits on the property yielded a black to reddish brown, predominantly humic peat that 

overlies a grey to blue-grey silt loam horizon called the Cg (less common: silty clay loam). These are 

fluvial deposits from the Fraser River. In two of the four pits, the Cg horizon contains partly decomposed 

plant material. It is also firm to very firm in consistency. 

The soil type on tl1e property is classified as a Rego Gleysol, which corresponds well with the Blundell 

soil series described in the Soils of the Langley-Vancouver Map Area, MoE Technical Report 15 

(Luttmerding, 1981). 

Based on my soil survey, I found the primary unimproved agricultural limitation to be excess water 

( 4 W) due to poorly drained soils. There is excess free water from early fall to late spring; high 

watertables persist until the summer months. Class 4W limitations result in moderate crop damage and 

occasional crop loss. 

There is a less serious limitation presented by dense subsoils that result in a root restricting layer and low 

perviousness within 50 cm from the surface. This is a Class 30 limitation and it is introduced by the firm 

Cg horizon. 

To summarize, the native soil on the property is agriculturally limited by both 1) excess free water 

and 2) dense subsoils I undesirable soil structure in the Cg horizon. 

Item f - Soil Management Rationale/Improved Agricultural Capability 

Rationale for soil placement - 1) low-lying topography with poorly drained soils, airphoto history 

showing wet site conditions through time 2) exacerbated drainage conditions due to surrounding land

use and changes and 3) lack of improvement anticipated with attempting to install drains or pumps. 

1. My site assessment shows that the Property has poorly drained soils, specifically, Rego Gleysols 

tl1at have humic soils overlying fine-textured fluvial (floodplain) deposits from the Fraser River. 

The excess water limitation to agriculture ( 4 W) results from high local groundwater conditions 

and poor regional conveyance of water within drainage infrastructure due to the low-lying nature 

of the floodplain. As demonstrated by the topographic survey, the property is as low as 0. 77 m 

above sea level. The total elevation difference over the property is 0.52 m. 
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The historical aerial photo review shows that the southern half of the Property and the 

surrounding area to the south of the railway was originally a forested peat bog. Standing water 

was present throughout the bog and on the property in the airphotos ranging from 1938 to 1973. 

After 1973, vegetation on the southern portion of the property increases and it becomes difficult 

to see standing water in this area. The bog to the south of the railway was intensely developed 

with farms and drainage infrastructure (large canals and ditches) is apparent by 1982. 

From my review of historic aerial imagery, it is apparent that the Property has been subject to 

excess water conditions, even having a surface water connectivity with the adjacent and now 

filled property to the west (refer to Photo 1, the 1951 airphoto in Attachment 2). 

2. It is my opinion that the excess wetness experienced on the property may be now artificially 

exacerbated due its confinement between purposely raised land to the north (River Road dyke), 

south (CN Railway grade), and to the west (soil placement, up to several metres in elevation by 

visual inspection from Mr. Sahota' s Site this property has no civic address. The purpose of this 

soil placement is not known as the property has not been evidently used for agriculture since it 

was placed). 

3. The placement of underdrains or drain tiles may result in a limited improvement. There is only 

one ditch bordering the property that is situated to the south of the site at similar elevation, 

therefore, the Site lacks freeboard. Subsurface drainage4 does not function when the water level 

in the receiving drainage ditch (which in this case, is to the south) is higher than the drainage tile. 

Pumping water out of the property would require assurance that the ditch to the south can 

accommodate the volume of new water without impact to the railway or surrounding property 

owners. It would also entail running discharge pumps these are costly and may not be reliable, 

which may result in losses to the farmer should they fail during a period of crop production. 

I have proposed that the placement ef soil will raise the 9rowin9 medium above the water tables 

and would be a permanent solution to improve the a9ricultural limitations (excess water, dense 

subsoils) ef the site. 

4 A formerly used term for this is 'drainage tile', The ALC uses the term drainage tile frequently. These 
are perforated pipes or 'PVC' placed under the surface - the exact spacing is subject to the soil 
texture and local drainage. 
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Adding soil wi ll elevate the topography over the whole area and w ill improve drainage in the subsurface. 

Following construction of the fmal soil profue, the Land Capability for Agriculture for the 
property will improve from Class 4W with excess water .limitat ions to a Cla.ss 2W with 
only short periods of excess water, primarily during late fa lJ to late winter when 
precipitation is heaviest. 

Placement of a well-draining mi11eral ho rizon ( the imported soil, which will be sandy loam o r loamy 

sand) will improve growing conditions and enable the planting of more diverse crops over the property. 

Curre ntly, there are no well-suited crops for Blundell Soils5
, 

The existing Class 3D limitation due to undesirable soil structure in the Cg horizon will be completely 

improved to no limitation (Class l) by raising the growing mediu m (the replaced organic topsoil) above 

the Cg horizon by I m . 

Item g- Recommended Agricultural Uses and Suitable Crops 

Accord ing to the Soil Management Handbook6, the shallowness o f the organic layer over mineral subsoiJ 

.in the Blundell soils limits water movem ent and the depth of rooting. Furthermore, the variable depth 

to the m ineral horizon (the Cg, or silt loam) can result in uneven crop growth and difficulty in draining 

these soils. 

When left bare (following crop harvest and tilling, for example) , erosion of these soils can result from 

both precipitation and wind. Erosion can be mitigated by planting cover crops in the fall. This can also 

improve water management. The management handbook states that even with drainage installed, soils 

will have excess water than can result in unsuccessful crop growth, particularly of nursery trees, tree 

frui ts, and sb·awberries (unsuitable crops). 

For the nalive soils assessed on the property, suited crops arc: annual legumes, blueberries , cereals, cole 

crops, corn, perennial forage crops, root crops (except carrots) and shallow rooted annual vegetables. 

There arc no well-suited crops for these soils. 

The defini tions in the Soil Management Handbook for the Lower Fraser Valley ar c as fo llows: 

5 lll.l 12s: /lwww2 ilPY be ca {assm/11ov /fa rminrJ•0a Lural•rcsou 1·ccs-and-induslry /a11ricuHure-aml-scaf ood /a11r1cull11ral
lr nch;md·cnyi ronmc;nt/sojl-nu tricn t~/6 l 0000-1 soil JlllllJll b~ndl1or1k lrnserviilley.pdf Soll Management 
Handbook for the Lower Fraser Valley. Page 10. Accessed June 26, 2020 

6 Ii t\ps; LL www2 ,1,1ov,bc.ca /assets /gov /fan n in 11-natu ra 1-resources-and-i udusny/a grjcullure•a nd •sc:a food /a 11rlq1 I tu ml· 
lancl -aod-enyironment/soj(-nutrjents/61DOQO- l soil UHllUI handbook (raservalley pd( Soil Management 
Handbook for the Lower Fraser Valley. Page 10. Accessed June 26, 2020 
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Well suited crops: a low to moderate le vel of management inputs are required to achieve an acceptable 

level of' production. 

Suited crops: a moderate to high level of management inputs arc requil·ed to achieve an acceptable level 

of production. 

Item h - Proposed Agricultural Plan 

Mr. Sahota has proposed farmi ng garlic on the property following soil placement. This must be done in 

an open field environment as the CoR engineering deparLment will not permit greenhouses on a backland 

propc1·ty without dedicated road access (confirmed in June 2020). 

I . Drainage Requirements/Rationale 

The placed soLI will be subtly graded ( 1-2% max) to drain into either the existing d itch to the south or 

drain into the existing north ditch (at River Road) via culvert through the City road allowance (also 

referred to as "the right of way" in this letter and the Soil Placement Plan) and through the 17260 River 

Road property (which the applicant owns). Draining south into the existing ditch at the property line is 

preferred and may require permission from CN, who shares lhe ditch. 

A drainage study is pending from Geopaciftc Engineering. 

2. Irrigation Requirements/Rationale and Water Sources 

The property area is designated as 3A ( I) in the Climatic Capability for Agriculture scheme of Coligado, 

19807
• Class 3 arid ity limitations indicate drought or aridjty between May l and September 30 resulting 

in moisture deficits , which arc limiting to plant growth and could re9uirc moderately intensive 

management. 

Summer moisture deficits will initially have to be offset. by irrigation; a new drip irrigation system can be 

employed (short inter vals every day). For a farm of this size, hand watering by a pump is not practical. 

Basic research shows that drip irrigation costs approximately $ l per mct1·c8. Thus ini tial irrigation 

installation costs will be considerable. Mr. Sahota owns a con ti-acting company and is experienced in land 

7 lmps://www.alqov.bc.ca/assets/nlc/asse1s/library/a11riculLural-
c,1pabilitv/c1imatlc c:;rnabjljty (or aericu(ture in be 1981.pdf Climatic Capability for Agriculture In BC. Coligado, 
1981. 

8 http:J/www,irrirmtjpndircct.ca/llrip·ltrlration-Kits-for•Bow-Crops•Usini:·Prip·Tap~ Canadian drip irrigation sales -
$275 for 300 m Installa tion kit 
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preparation and insta llation of such infrastructure. Therefore, the cost of installing this is considered 

either under land preparation costs or under farm employee cost5 (detailed in the Project Incom e 

Statement section, below). 

Garlic bulbs arc shallow rooted and as a result arc susceptible to moisture stress. A gar lic bulb wi ll require 

between 2.5 and 5.0 cm of water per week, •.vi th sandy soils requiring the upper limit of this estimate 

(the nalive soils on ~ite would require tJ1c lower limit)9. The bulbs will not be irr igated in the last two 

weeks before harvesting, 

Irrigation needs will need to be supplied via the municipal water supply. The pr operty does not have an 
active well according to the landow,1er. The water supply connection may be facilitated thrnugh an 

existing municipal connection at 17260 River Road . 

3. Proposed Agricu ltural Operator 

The proper ty owner and applicant, Mr. 1-larinder Sahota, will be the primary agricultura l operator. He 

will hire an individual to farm the property on a day-to-day basis . The cost of this is accoimted f'or in the 

project income statements, below. 

4. Proposed Planting Plan with a site plan 

Please see Figure 2 in Appendix A. 

Mr. Sahota proposes planting the majoril)' of the property, whicb is 1.39 ha, with garlic. Two areas 

exempt from the p lan ting pl.mare: 

I . A farm access road (dirt road, no pavement or asphall m illings) that is up to 6 m wide to 

accommodate farm vehicles and access to planted fi elds. 

2. A row break between p lanted fields that will allow access to the east side of the properL-y and 
fie lds (no farm road), 

T herefore, just over 1 ,0 ha of the 1.39 ha will be planted with garlic. 

9 httns: //www2.goy.bc.ca /~oy/rontcn t/jndush·y/a ~rjseryjrc-bc/produc\ jon-1:11 jdes/vci:etahles/1:w BC Ministry of 
Agriculture Garlic Production Gulde. Accessed Ju ly 2, 2020 
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1 . Garlic is a perennia l plant that r equires a cold period to initiate growth. For coo.I climates such 

as that in coastal British Columbia, garlic is generally planted during the fall and harvested the 

following summer . 

2 . Garlic bulbs can be purchased by r eputable garlic sellers throughout North America (i .e . Russian 

Red, Italian Pu,·p le, Spanish Roja, and Music varie ties). The bulbs are separated (or cracked) by 

hand or by machine to obtain individ ual cloves that can then be propagated. 

3 . A single clove will produce an entire gar lic bulb, but cloves must be plante<l every season in the 

inter ests o r preser ving genetic stock . T he clove should be planted with. the pointed end facing up 

at a depth of 3 to 5 cm - cloves placed i.n an incorrect orientation may develop but '<Vith. misshapen 

bulbs and shoots. 

4. Depending on weed conli-o l methods (such as ti lling), rows can be p lanted as clo.se as 20 cm, 

with garlic dove plant spacing of 7 to 12 cm within the row 1°. Garlic can be planted in single 

rows or in multi-row beds and the beds them selves may be raised or flat. 

5 . If two fields arc planted (Field l - 85 m wide east-west and approximately 75 m long north

south, Field 2 - 85 m wide and approx imately 50 m lo ng. Irregularly-sized polygons due to lot 

shape), using the above plant-spacing parameters, this equates to approximately 375 rows o f 700 

plants i11 Field l and 250 rows o f 700 plants in Field 2. T his equates to 262,000 gar lic cloves 

planted fo r Field I and 175 ,000 garlic cloves plante<l !'o r Field 2 . 

6. Mr . Sahota may elect Lo plant o ne field in the fin t season and plant the second field in the next 

season if the first c rop is successfu l (no issues w ith disease o r pes ts , for example). Alternatively , 

he can plant the entire fie ld in the l'irst season (fall planting) for an eady summer har vest in the 

second year . 

5. Agricultural Improvement Cost Estimate (including material costs, drainage costs, 
irrigation costs and installation costs) 

Mr. Sahota o wns nis own contracting company and has nearly 40 years of experience in land preparalion 

and earthworks . His company is called Sahota Contracto rs and is based in Burnaby, B. C. He has a team 

of employees who can ass.1st with land preparations. 

According to Mr. Sahota, it is approximately $10,000 per acre to prepare a site, install ditches, p lace soil 

ect. There fore , for t l1is site, approx imately $30,000 to $40,000 is anticipated for site preparation (the 

property is 3.44 acres) . 

10 l 1ll 1>s; / /www2,,gov. be.ca/gay/con tent/in dust rv/agriservj ce-bc/prod urtjon-g uides/11egc tab les/garl 1c BC Min is try of 
Agt'lculture Garlic Production Guide. Accessed July 2, 2020 
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The proposed farm ope ration is garlic farm ing, which Mr . Sahota has begun doing as a hobby at nis 

Burnaby residence. 

PHOTO 1. GARLIC PLANTED BY MR. SAHOTA AT HIS RESIDENCE HOBBY FARM IN BURNABY. 

Estimating the projected income from garl ic fanning is largely speculative . It is es timated using current 

(2020) costs of garlic seed (cloves), mach:in ery, farm wages, and fuel for example. Due to events beyond 

the applicants control, costs may significantly vary in 5 to 10 years . For instance, fuel costs may increase 

significantly due to geopolitical events. Gar lic seed costs have remained re latively stable since 2016 from 

my pre liminary research however , seed can be diffkult to source clue to increased popularity of this crop 

in Canada. 

Costs of first planting: 

Garlic is sold by the bulb (although th is is called a ,cseed" by som e suppliers). I have r esearched Canadian 

garl ic "seed" seller s and found that garlic bul.b prices vary between varieties and bulb sizes. The variation 

can be between $ 1 .85 per bulb For small bulb of common varieties such as Russian Red, to approximately 

$4.85 for jumbo bulbs11 . I will use an average price of $ 2.00 per bulb to account for a variety of garlic 

11 hlll)s; //cariicseed,ca/col!ectjons/all·Yarieties John Boy Farms on line garlic seed prices for 2018/ 2019. Manltoba, 
Canada. 
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types that may be grown on the property. The cost decreases if purchased as a large bulk order (i.e. I 0 
bulbs or more) 12• 

The number of clove 'seeds' in each bulb differs greally between garlic varieties - between 4 and 20 

seeds in cases. A good average estimate is IO cloves per bulb. 

If M r . Sahota plants one field (Field 1) in the first season (therefore, Year 1 is defined as the first 
harvest year if planting is done the previous faU - the planting year is essentially Year 0) 
with approximately 260,000 d oves, this would retruire approximately 26 ,000 bulbs. Field 2 would 
require approximately 17,500 bulbs, for a total of 43,500 bulbs for both f"ields. 

Thus the initial bulb investment may be on the order of $80,000 (it both fi elds are planted at $2 pe1· 
bulb). It is impo1·tant to note that garlic bulbils from the first harvest can be retained to 
propagate more garlic - this would negate the need to purchase new bulbs for the second 
season. 

Projected Income 

According to 20 l 9 a1111ual market data from Agricultw·e aml Agri-Food CMada 1 
\ organic garlic in 

Canada fetched $78 to $88 per 22 lb container (standard unit). Thfa corresponds to $3.5 to $3.90 per lb. 

According to a 2017 article on Canadian garlic farming in the Western Producer'-+, prices for locally 

produced garl ic in Ontario fetch $5 per pound for wholesale and up to $8 per lb sold 'on the farm' . 

An initial crop of 260,000 plants (bulbs) would yield approximately 28,000 lbs of garlic (an average bulb 

is approximately 50 grams). If only half of this crop is sold, tltis corresponds to 16,000 lbs with a 

wholesale price (using the lowest c1uoted price of $3.50 per lb in 20 19 market data) of approximately 
$56,000. If the entire crop is sold wholesale, it would yield a sales income of$l12,000. 

I[ boLl1 fields are planted, appi-ox.im-ately 48 ,000 lbs of garlic could be produced, yielding $168,000 if 
sold wholesale (using $3.50 per lb). It is unrealistic that all bulbs will be sold - some bulbs may not solcl 

due to poor growth characteristics or disease and some bulbs must be retained for re-planting and 

12 httu://www.rasacreekfan11.co111 /ea l'lic-store/c111Tent•iuventorv·leveJs Rasa Creek r-arms in Lumby, 
B.C. will be chargl11g $2 per bulb in summer 2020 for non-organic garlic. 

1~ h1 tps://in[ohorLai:r.i.:c,c;a/lHS Repons/coJlnosSubnuuer.xhtml Annual Summary of Dally Wholesale 
to Retail Market Prices - Garlic. Prices for Toronto, Ontario. 

14 https://www,11ro<111cer com 1201 Z (Q1·Lcaclir:·crowc:rs-smc:ll·(m11rc:·P1SPiJ1Jsjon I Western Producer 
news article - 2017. 
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propagation. If 75% of the crop produced by the farm (36,000 lbs) is sold at 2019 wholesale prices of 

$3.50 per lb, this may yield approximately $126,000. 

This is not the projected net annual income of the farm. There will be costs associated with 

regular farm maintenance, wages, planting (including cracking bulbs to harvest cloves for further 

propagation of seed), fertilization/ soil amendments, harvesting, and treatment of pests and disease. 

Mr. Sahota will hire an individual to conduct all farm maintenance if he pays this individual $50,000 

per year ( which is higher than current reported farm wages of approximately $12-$ 14. 00 per hour), 

and spends approximately $5000 to $10,000 per year on farm supplies including tools, implements, 

fertilizer, costs to run the farm can be expected to be up to approximately $60,000 per year. 

There is also a one-time significant cost of purchasing the initial bulbs. This may be upwards of $80,000 

for the first year (if both fields are planted, or 435,000 plants). Bulbs can be retained annually and 

propagated from the original purchased stock. 

The basic, projected five year net income is: 

Approximately $60,000 per year to run the farm (farm wages and supplies, maintenance, soil testing, 

amendments, tools, machinery upgrades ect.) = $300,000 for five years. 

$80,000 initial bulb investment (difficult to source garlic locally due to popularity and limited suppliers, 

this translates to high costs for the bulbs) 

Sales income from 75% of the crop: $126,000 per year (if garlic prices remain stable) x 5 years 

$630,000 

630,000 - $300,000 - $80,000 = $250,000 after five years (if there is continuous harvest) 

10 year net income using above parameters - $500,000. 

This does not include property taxes paid by Mr. Sahota, purchase of new bulbs in the event of pest or 

disease affecting the initial bulbs, consulting fees for pest management/ control, soil testing, or the 

purchase of a tractor. A tractor may be on the order of $50,000 plus annual maintenance and fuel costs. 

Mr. Sahtoa currently owns backhoes and a variety of earthworks equipment therefore; a tractor may not 

be necessary for the initial farm operation. 

Other potential costs include hiring additional labour (to assist a permanent farm employee) during 

harvest season to ensure quick harvest. Attracting farm labour may be difficult in the Lower Mainland 

therefore, higher wages may be necessary. 
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Yours Truly, 
MADRONE ENVIRONMENTAL SERVICES LTD. 

Jessica Stewart, P. Geo ., P.Ag. 

O n behalf of: Mr. Harinder Sahota (applicant) 

Attachments - Supp1ementary Infom1ation 

1 . Topographic Survey 

2 . Soil Placement Plan (Madrone) 
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MADRONE 
envlronmenla l services ltd. 

November I, 202 1 

Mr. Harinder Sahota 

5547 SE Marine Drive 

Burnaby BC V5J 3G7 

hsaho ta 56uug111ail I ('(Jill 

Dear Mr. Sahota, 

1081 Conoda Ave 
Dunc on, BC V9L I V2 

p. 250.746.5545 
f. 250.746.5850 

Attachment 3 

# 1 - 30435 Progressive Way 
Abbolsford , BC V2T 621 

p. 604.50 4. 1972 
r. 604.50 4. 1912 

info@madrone .co 
www.madrone.ca 

Memorandum RE: Locations of agrlculturally-sultable soll for Importation to PID 005-
480-663, River Road, Richmond, BC [CD 93639) 

Madrone Envi1·onmental Services Ltd. (' Madrone'), acting as Lhe qualifi ed professionals (QP's) retained by 

you, Mr. Harinder (Harry) Sal,ota ('the Client'), hns p repared this memorandum to identify suitable 

locations to source soil for complelion of the soil importation project proposed for PIO 005-480-663, River 

Road, Richmond, BC (' the Site'). This memorandum is intended to be submitted to the City of Richmond 

('the City') for review and consideration by the Mayor and City Councilors prior to the meeting between 

the Client, Madrone and the General Purpose Committee Meeting scheduled for November 9, 202 l . 

The approximate volume of import<::cl soil rec1uired for completion of the project has been estimated 12,000 

m \ calculated based on the proposed import area ( I . 39 ha, the entirety of the property minus property line 

setbacks) and the depth of soil needed (ranging from 0.6 1 rn to I. 13 m 1) to elevate the lands on the Site for 

the pu11)ose or improving agricultural capabil ity. It is Macli·one's professional opinion that the textural (i.e., 

physical properties) and Ol'igin (i.e .• geographical source) criteria for agricultura lly-suiLable soil required for 
project completion include the following: 

I . A loam textured mint:r.il soil (ideally a silt loam to sandy loam texture); 

2. Minimal coarse f'ragmenl co11tc11L (i.e., minimal gravel, cobble and stone content); and 

3 . Sourced from an area currently and historically zoned residentiaJ. Soils should not be sourced from 

commercial or industrial lands (current or histol'lc) due to potential contamination. Lands currently 

zoned and used for agriculture are unsuitable soil source locations because of the regulatory 

restrictions concerning removing soils rrom agricultural lands. 

1 A topographic la nd survey was used to prepare this estimate; the survey results are included in the 
soil deposit assessment/plan prepared for the Site. 
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As such, Madronc has performed a desktop assl.!Ssment to identify suitable areas within Richmond ,rnd 

Delta, and also in surrounding municipalities, where agriculturally-suitable soils may be sourced from for 

the Site. The Client and Madrone would prefer to import soil exclusively From within the municipality of 

Richmond; it is our opinion that the Client should the prioritize accepting soil originating from Richmond 

where and when possible. However, we recognize that soil sedes and their surHcial parent materials are not 

con Fined by municipal boundaries and as such, tbere ai-e soils within the Cit)' of Richmond municipal limits 

that are found in neighbouri11g municipalities and sbould therefore be considered. 

MadYone emphasizes that the topsoil on the Site will be stripped and preserved for later replacement on top 

of the placed subsoil; we do not anticipate importing topsoil. 

Based on Madrone's desktop assessment, agriculturally-suitable soil for impor1'ant to the Site can be found 

at the fol lowing locations: 

• City of Richmond northwest of the Greenacres Coif Course in the residential nieghbourhood west 

of"Jacombs Road and north of Highway 91 (Placemark 1, f igure I); 

• Cit"y RichrnonJ in the Southarm neighbourhood between No.4 Road and No. 5 Road, north and 

south of Stcvcston Highway (Placemark 2, Figure I ); 

• Municipality of Delta norLh of Ladner T1·unk Road between I lighway 17A and 64 St, (Placcmark 
3, figure 1); and 

• South Vancouver west of the Point Grey Golf' and Country Club (Placemark 4, Figure 1) and 

east of the Marine Drive Golr Cl ub (Placemark 5, Figure 1) 

All of these locations are mapped as containing Blundell , Ladner and Benson soils, an ideal agricultural soil 

because of their stone-free, silt loam texture. Mon:over, these locations do not appear to be within 

commercial area or industrial area, thus reducing the potential for chemical contamination of the sourced 

soil. 

Due to the volume of agricllllurally-s1.titable soil required for project completion (12,000 mi), the sourcing 

of soil For importation to lhe Site wi ll likely need to come from several of the aforementioned locations for 

completion of the p1'oposed importation project within a 2 year timeframe. 

Nole that these recommendations are based on provincial mappingJ whid1 was developed at a small scale 

covering large areas (1 :20,000) and were likely not field vei-ified (via assessment of soiJ pits) l'or specific 

residential neighbourhoods A field assessment should be conducted by a qualified professional to confirm 

the location-specific textural characteristics of any soils prior to importation. Moreover, prior to 

2 Province of British Columbia (2018). Soil Information Finder Tool. 
bl tos; / /1~ww2.1:ov.bc.ca/1:ov(con 1cntfenyl ronnum t/al r-la nd-wat er/land /son /soJHnformaljon
fillikr. Accessed September 23, 2021. 
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importation to the Site, source soils should be sampled aiid submitted ror laboratory analyses to ensure they 

are not chemically contaminated (heavy me ta ls, polyaromatic hydrocarbons etc.). 

Please contact the unde rsigned authors should there be any c1uestions regarding the contents o f this memo. 

Sincerely, 

MADRONE ENVIRONMENTAL SERVICES LTD. 

Pntpared by: 

Daniel Lamhonwah , PhD, MES, P.Ag 

Environmental Scientist, Pro ressional Agrologist 

OOSSirfl f 21 12..!'-l 

Jessica Stewart, P.Ag, P.Geo 

Professional Agrologist, Professional Geoscientist 
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HARIN D FR SMIOTA 

LOCA TION S 01- SU l lABLE SOI LS FOR I MPORTATI ON PI D 005-480 663 

PAGF 4 

NOVCMBER ! , 2021 

FIGURE 1. RECOMMENDED LOCATIONS TO SOURCE SOIL FOR IMPORTATION TO PIO 005-480-663, RICHMOND, BC. SHADED POLYGONS 
SHOWS THE LOCATIONS OFTHE PROVINCIAL AGRICULTURAL LAND RESERVE (ALR). IMAGERY PROVIDED BY GOOGLE EAR.TH; DATED 2021. 
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Apri l 21, 2020 

Attachment 4 
#203 - 19292 60 Avenue 

Surrey, BC 
V3S 3M2 

Bruce McTavish RP Bio PAg, has reviewed t he documents presented for t he proposed fi ll project located 
on PID 005-480-663. These documents include the Madrone Environmental Services Ltd. Soil Placement 
plan, topographic profile, and the preliminary Geotechnical Investigation by Geopaciflc. 

The methodology for soil and agricultural capability assessment meets the criteria of t he ALC P-10 policy 
"Criteria for Agricultural Capability Assessments". 

The assessment concluded that the soils on the site are in the Blundell soil series and that t he 
agricult ural capability is 4W. The soils are agriculturally limited by excess free water and dense subsoils 
with undesirable soil structure in the Cg horizon. My review of the soil pit data provided in t he Madrone 
report (including pictures of each pit) support the conclusions that the agricultural capabi lity is 4W. 

The Madrone report indicates t hat t he soils are Rego Gleysols in the Blundell soil series. The 
information provided in the Madrone report supports their conclusion that t he soils found on site are in 
t he Blundell soil series. 

The Madrone report quotes the Canadian Soil Information Service (CanSIS) as stating the soils have high 
salinity, however there was no soil testing carried out to confirm this. 

The Madrone report states: 

It I:,. 1n, 1111111!1111 d1t1I llw 1 '-ll' ' ·' \\1 •l11l" t '<111 ·rt1111 ,·ii 1111 tlw 11r o 111 rh 111.1\ Ill· 1111\\ 

.wr-ilid,ilh· t>'X,,o:-rb,lt1•d <l11 11 , c o 11finf'nw 111 betffe('n p• u-pmdr r.11 ~, <l l,llld tn th 111"lr1h 

(Ri\·1:1 Ro.,J <lyk ·), ,uutl, (t'. R,1il\\ ,t) g 1,1<le) • • md to tin: we,t (":i ii pl.1c·e111e 11t. up to 
,,., l,r,d t11\ · l1'1•, ii, d . , .11i1111 Ii~ , i, 11 . tl iJl',1>l·ctin11 f'1 1J111 ~\r. '-1.,11111,1 ', :"lik - 1lii, prnp1.·r1_, Ii.,, 
11;, 1 h 1, .,ddn•,,) . ' I lwn• dcw ... 11111 ,1 p p1•t1r Ir> lw sntl pl,11 l' llll' ll11111 l h, l,1111 1, tn 1l11 •· •" ' 

( 17 3(10 ,11\J 17 HO Rh t' I' R, 1,,d I. Tltt> Ri \'t>I' Ro.id ch-kt> .rnu thl C'N r ,, iJ\\',lY \\'t•rf' Iii pl,w<> hy 
th!." e,u-lk,t ,1irpl1utu J.1r,1 I 11."Yk\\e<l ( l'H~) liu\\'c:n.•1, l1l li11g u i' tlti: prnpt"1f\ In tlte \H' !>l 

h,••J ,111 , 1111wli111<· lwh, l'l ' II Jl)l) J ,11111 I 9cn . \ (•0 1 l,1l i011 ",,, rl'•\_",!.ihlhltt cl hv 200+. 
~ ~ 

My review of the historical aerial photography provided in the Madrone report supports their 
conclusion that t he wetness is likely exacerbated by land raising on adjacent properties. 

The Madrone report recommends stripping the existing peat soil and than replacing this as farmable 
topsoil after the mineral fi ll is placed on t he site. This is the best method of dealing with peat soil as 
the peat soil especially if mixed w ith medium textured mineral soil provides a good agricultural 
growing medium. 
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The Madrone report has covered all the criti cal areas of soil and land capability assessment and meets 
t he ALC requirements in their P-10 policy "Criteria for Agricultural Capability Assessment s''. 

The Ma drone conclusion on soil depth Including peat depth are supported by the geotechnlcal report. 

Bruce McTavish, MSc MBA PAg RPBio Red Seal Landscape Horticulture 
President 
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GEOPACIFIC 
VANCOUVER KAMLOOPS CALGARY 

Sahota Holdings Ltd. 
5547 Marine Drive 
Burnaby, BC 
V5J 3G7 

Attention: Harry Sahota 

Attachment 6 
P 604.439.0922 
l' 604.439.9189 

geopacific.ca 
1779 W 75th Ave, 

Vanrnuver, ll.C. Canada V6P 61'2 

February 12, 2021 
File: 12308 

Re: Preliminary Geotechnical Investigation Report- Proposed Agricultural Development 
17260 River Road, Richmond, BC 

1.0 INTRODUCTION 

We understand that you wish to redevelop the above referenced site with an agricultural development. No 
detailed design information has been provided at this time, however, we expect the redevelopment would 
consist ofremoving peat soils at the site, stockpiling peat soils, filling the site with structural fill, and capping 
the fill with agricultural soil for farming purposes. We further expect that a gravel access road will be 
provided in the area. The remainder of the site would be utilized as a storage yard. 

This report has been prepared exclusively for Sahota Holdings Ltd., for their use and the use of others on 
their design and construction team for this project. This report presents the results of an investigation of the 
soil and groundwater conditions at the site and makes preliminary recommendations for the design and 
construction of the proposed buildings and asphalt paved parking areas. 

2.0 SITE DESCRIPTION 

The site is located east of the intersection of River Road and No. 8 Road in East Richmond, BC. The site is 
bounded by River Road to the north, private property to the east and west, and a CN Railway yard to the 
south. The site is presently improved with a single family home at the north west comer of the site, and is 
covered in low lying vegetation and some trees. The site is essentially flat. The location of the site in relation 
to adjacent lands as well as existing improvements is shown on the attached plan, Drawing No. 12308-01, 
following the text of this report. 

3.0 FIELD INVESTIGATION 

Geo Pacific Consultants Ltd. conducted a site investigation on June 27, 2019, using the subcontracted services 
of Uni wide Drilling of Prince George, BC. The site investigation was comprised of five augered test holes, 
two cone penetration test (CPT) soundings, and one seismic cone penetration test (SCPT). All five augered 
test holes were advanced to a depth of 9 .1 metres below current site grades. The soils were logged in the field 
and samples were collected for laboratory moisture content analysis. 

Prior to our investigation, a BC one call was placed and a member of our utility locate staff was on site to 
clear the test locations of buried services. All test holes were backfilled and sealed in accordance with 
provincial abandonment requirements following classification, sampling and logging. 

File: 12308 Proposed Agricultural Development, 17260 River Road, Richmond, BC Page I 

CONSULTING GEOTECHNICAL ENGINEERS CNCL - 340 
 



The CPT is an in-situ testing device which is pushed into the ground employing a hydraulic ram on the drill 
rig. The cone penetrometer records measurements of tip resistance, sleeve resistance, dynamic pore water 
pressure, temperature, and inclination in 50 mm increments. Shear wave velocities can also be collected in 
1 m intervals when required. The data obtained may be correlated to estimate engineering parameters such 
as shear strength, relative density, soil behaviour type, and consolidation coefficients. The stratigraphic 
interpretation was verified with the auger test holes as described above. 

The test hole logs are presented on Figure A.01 to A.OS in Appendix A. The CPT sounding data is presented 
in Figures B.01 to B.03 of Appendix B. Interpreted Soil Parameters are presented in Appendix C, 
Liquefaction Assessment in Appendix D and Shear Wave Velocity data in Appendix E. The approximate 
locations of the test hole and CPT soundings are shown on our Drawing 12308-01, following the text of this 
report. 

4.0 SUBSURFACE CONDITIONS 

4.1 Soil Conditions 

The soil conditions at our test hole locations were considered to consist of topsoil, underlain by peat, 
underlain by organic silt, underlain by overbank silt deposits, underlain by Fraser River channel sands, 
underlain by marine silt to the maximum depth explored. A detailed description of the soils encountered 
is as follows: 

TOPSOIL 

The ground surface at our test hole locations is covered with between 150 and 600 mm of topsoil. 
The topsoil was noted as black-brown, moist, with some organics. 

PEAT/ORGANIC SILT 

The topsoil is underlain by a layer of soft peat in TH 19-01, TH19-02 and TH19-05. The peat was 
described as soft, semi-fibrous, moist to wet and dark brown. The peat extends to depths between 
0.6 to 1.8 m below grade at the site. The moisture content of the peat was found to be between 76.9 
and 289.4 percent based on laboratory analysis. The peat and/or topsoil is underlain by a sequence 
of wet, soft, fibrous organic silt. The organic silt was found in all of our test holes, extending to 
depths of between 1.5 to 4.0 m below grade at the site. The moisture content of the organic silt was 
found to be between 53.1 and 166.4 percent based on laboratory analysis. This peat and organic silt 
shows high compressibility under the anticipated loading. 

SILT (Overbank Sediments) 

The peat and/or organic silt is underlain by a sequence of overbank sediments comprised of soft to 
firm silt to sandy silt. The overbank silt sequence extends to depths of between 7.0 to 7.6 m below 
grade at the site, The undrained shear strength of the silt is between 20 and 25 kPa based on CPT 
interpretations, shown in Appendix C. The moisture content of the silt was found to be between 38.8 
and 86.1 percent based on laboratory analysis. The overbank sediments show moderate 
compressibility under the anticipated loading. 
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Fine Sandy SILT to Silty SAND (Transitional Sequence) 

The overbank silt is underlain by 0 .3 to 1.2 metre of a transitional sequence comprised of compact 
silty sand to firm to stiff sandy silt. Laboratory testing shows the moisture content of the transitional 
sequence is around 46.7 percent. The undrained shear strength was determined to be between 60 to 
110 kPa. The sequence is non-plastic and therefore not compressible under the anticipated loading. 

SAND (Channel Fill Sediments) 

The ovcrbank sequence is underlain by a sequence of channel deposited sands. The slight variations 
in insitu density, compressibility and mineralogy and grain size are reflected in the shape of the tip 
resistance curve shown on Figures B.01 to B.03. In general, the Fraser River channel sands at this 
site are weU graded, medium grained, predominately quartz, highly stratified and compact. 

SANDY SILT TO CLAYEY SILT (Marine deposits) 

The channel deposited sands are underlain by marine deposited sandy silt to clayey silt at depths of 
between 25.5 and 30 meters below current site grades. These deposits are expected to continue to 
a significant depth at the site. 

For a more detailed description of the subsurface conditions refer tot he test hole logs in Appendix A, the 
CPT sounding logs in Appendix Band interpreted soil parameters in Appendix C, following the text of this 
report. 

4.2 Groundwater Conditions 

The water table at the site was determined by pore pressure dissipation tests carried out in the clean sand 
layers present at depth, during the CPT soundings. The CPT soundings indicate a static water level of about 
1.2 metres below present site grades. Groundwater levels are expected to vary seasonally and tidally with 
generally lower groundwater levels during drier summer and fall months and periods of!ow tides. Note that 
perched groundwater should be expected to occur above the relatively impermeable upper silt layer, and can 
especially be expected during the wetter winter and spring months. 

5.0 DISCUSSION 

5.1 General Comments 

We understand that the new development wlll consist of re-pu171osing the low lying, poorly dmincd site lo 
accommodate future farming. This. would involve removing peatsofls a! the site, stoekpiling peat soils, filling 
the site \Vith structural fill, and c:apping the fill with peat for fanning purposes. We arc in receipt ofthc soil 
placement plan, pre.pared by Madrone. Based on the soil placement plan, we expect grades at the site vv·ould 
be raised by approximately 1.0 m, We have produced a drainage plan for the site based on the soil placement 
plan prepared by others. 

We confirm that the proposed over excavation of peat, replacement with structural fill and grade 
reinstatement of 1.0 m or less is acceptable form a geotechnical standpoint, and there will be no adverse 
impacts on surrounding properties and City infrastructure during and post project completion. 
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We confirm that we have reviewed the soil placement plan, and confirm that the proposed agricultural 
development feasible from 1J. geotechnical standpoint provided that our recommendations are adhered to. 

6.0 RECOMMENDATIONS 

6.1 Site Preparation 

Prior to any filling on site, all existing foundations, pipes and/or construction debris and any peat, topsoil, 
loose or otherwise disturbed soil must be removed from the construction area to expose a subgrade of soft 
to firm silt. Excavation of peat should extend laterally beyond the footprint of fill based on a lH: 1 V offset. 
In general, stripping depths are expected to be around 0 .6 to 1.8m, depending on the depth of peat. 

We emphasize that the stripping depths are the minimum stripping depths at the test hole locations. It should 
be recognized that the thickness of unacceptable soil can vary throughout the site. 

The native silt will be sensitive to moisture and disturbance; therefore, we recommend that the site be graded 
to direct water to the perimeter of the excavation to sumps with pumps. The subgrade should also be blinded 
with 100 mm of 19 mm clear crushed gravel. 

GeoPacijic must be contacted to confirm the soil conditions during initial excavations for the proposed 
renovations and confirm the stripping depths and compaction of engineered fill during construction. 

6.2 Permanent Fill Placement 

As discussed in Section 5.1 above, the peat will be removed from the site, which will be filled with 
permanent fill followed by a layer of peat topsoil to heights ofup to 1.0 m above existing site grades. We 
expect permanent fill will consist of silty sand to sandy silt. Permanent fill should be placed in 300 mm loose 
lifts and compacted to a minimum of 90% Modified Proctor Dry Density with a moisture content that is 
within 2% of optimum for compaction. Fill placement should be completed during dry periods of the year 
to ensure compaction can be achieved. 

GeoPacijic should be contacted to review permanent fill placement and compaction. 

6.3 Stockpiles 

We understand that the stockpiling of both permanent fill material and peat may be required on site during 
the above noted site preparation work. Due to the sensitivity of underlying soils to excess loading, we 
recommend peat stockpiles are limited in height to 2.5 m, and permanent fill stockpiles are limited to a height 
of 1.5 m. Stockpiles should be maintained at a minimum distance equal to the total height of the stockpile 
from adjacent properties and city infrastructure. 

6.4 Temporary Excavations 

We expect that temporary excavations of up to 1.8 m may be required to remove the peat from the site. 
Temporary excavations should be maintained at a maximum slope of I.SH: 1 V. All slopes, where not 
immediately backfilled by structural fill, should be covered in poly sheeting for erosion protection. All cuts 
in excess of 1.2 m requiring manned entry should be reviewed by GeoPacific in accordance with WorkSafe 
BC requirements. 

File: 12308 Proposed Agricultural Development, 17260 River Road, Richmond, BC Page 4 

CONSULTING GEOTECHNICAL ENGINEERS 
CNCL - 343 

 



6.4 On Site Road Structure 

Following the recommended site preparation outlined in Section 6.1, it is our opinion that the minimum road 
structure identified in Table 1 is adequate to support conventional automobile and truck traffic. 

Table 1: Recommended Minimum On Site Road Structure 

MATERIAL THICKNESS (mm) CBR 

Crushed Gravel Base Course - 150 80 
19 mm minus 

Crushed Gravel and Sand Sub- 200 8 
Base - 75 mm minus 

All base and subbase fills should be compacted to a minimum of 95% Modified Proctor dry density with a 
moisture content within 2% of optimum for compaction. 

6.5 Utility Design and Installation 

We anticipate up to 2.0 metres of permanent fill willbe placed over the natural silt which is soft to firm. The 
silt is sensitive to disturbance and should be protected once exposed. Backfilling of any trenches excavated 
in the silt should be done with free draining granular material such as sand or clear crushed gravel. Where 
sand is used, it must be compacted immediately after placement since it will quickly saturate below the water 
table. Thus, use of clear crush gravel is often more practical below the water table. 

All excavations and trenches must conform to the latest Occupational Health and Safety Regulation supplied 
by the Worker Compensation Board of British Columbia. Any excavation in excess of 1.2 m in depth 
requiring worker entry must be reviewed by a professional geotechnical engineer. 

7.0 DESIGN REVIEWS AND CONSTRUCTION INSPECTIONS 

The preceding section make recommendations for the design and construction of the proposed development. 
We have recommended the review of certain aspects of the design and construction. It is important that these 
reviews are carried out to ensure that our intentions have been adequately communicated. It is also important 
that any contractors working on the site review this document prior to commencing their work. 

It is the responsibility of the contractors working on-site to inform GeoPacific a minimum of 48 hours in 
advance that a field review is required. In summary, reviews are required by geotechnical engineer for the 
following portions of the work. 

1. Stripping 
2. Excavation 
3. Engineered Fill 
4. Drainage 

Review of stripping depth and peat replacement. 
Review of temporary slopes in excess of 1.2 metres depth. 
Review of materials and compaction degree. 
Review of drainage installation and placement of fills. 
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8.0 CLOSURE 

This report is prepared solely for used by our client and their design team for this project as described to the 
general standards of similar work for similar projects in this area. GeoPac· Consultants Ltd. accepts no 
responsibility for any other use of this report. 

We are pleased to assist you with this project and we trust this infonnati n is h lpful and sufficient for your 
purposes at this time. However, please do not hesitate to call if you sho Id req ire any clarification, 

For: Revi 
GeoPacific Consultants Ltd. 

&
.-... us,~ 

q~~ 
M. J. KOKAN 

# 21364 

oJ"'"""\,. I 
~ No rNf.t.~•• 
-Al~?• 

Daniel Kokan, B.A.Sc., BIT 
Geotechnical Engineer in Training 

Matt Kokan, M.A.Sc., P.Eng, 
Principal 
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