
Near-Term Impacts from Site 
Assessment and Remediation 

Followed approach used in previous study (2012) with updated 
average cost estimated at $520,000 per site (up from $130,000 in 
2012).   

Estimated Economic Impacts

Economic Impact Output GDP
Employment 

(FTEs) Federal Tax
Provincial 

Tax
Municipal 

Tax

Direct $520,000 $347,880 3.0 $38,103 $21,400 $639

Indirect $163,800 $95,160 0.8 $10,531 $7,512 $1,822

Induced $151,320 $97,240 0.7 $15,450 $17,174 $3,739

Total $835,120 $540,280 4.5 $64,084 $46,086 $6,200



 Near-Term Impacts from Site 
Redevelopment

Economic Impact Study of Remediated LMR Contaminated Sites 

Developed new approach based on detailed case studies of typical 
developments.

All case studies are based on actual developments and used real data 
where available. 

Construction costs based on Altus Group Canadian Cost Guide (2021).

Total costs based on NAIOP (the Commercial Real Estate Development 
Association) and Conference Board study (2019).

Ongoing business revenues estimated using ISED (federal government) 
data.



 Case Study 1. Large Residential 
Development

Description 
33-storey residential building, 

consisting of 127 market strata units

Residential Space 184,000 sq ft

Retail Space None

Parking 27,000 sq ft

Other Features

$31 million in developer contributions 
to local government, consisting of 
Community Amenity Contributions, 

Development Cost Levies, and other 
contributions

Total Costs, Including Building Costs, 
Soft Costs, Interior Buildout Costs, and 
Site Infrastructure Costs

$113.0 million ($72.2 million in 
construction hard costs)

Near-Term Redevelopment



 Case Study 2. Mid-Size Residential 
Development

Summary of Business Activity  
Retail Space 1,000 sq ft
Businesses One general merchandise store
Business Annual 
Revenues $274,000

Description 

6-storey wood framed residential 
building, consisting of 49 market strata 

units
Residential Space 32,000 sq ft

Retail Space

1,000 sq ft
Occupied by a general merchandise 

store
Parking 3,000 sq ft
Total Costs, Including Building Costs, 
Soft Costs, Interior Buildout Costs, and 
Site Infrastructure Costs

$15.6 million ($10.0 in construction 
hard costs)

Near-Term Redevelopment

Ongoing Business



 Case Study 3. Small Mixed-Use 
Development

Summary of Business Activity  
Retail Space 4,400 sq ft

Businesses
Assumed to be occupied by a café and two 

general merchandise stores
Business Annual 
Revenues $1,533,400

Description 

2-storey wood framed, mixed use 
development, containing 3 

commercial units and 4 residential 
units.

Residential Space 3,800 sq ft

Retail Space

4,400 sq ft
Assumed to be occupied by a café 
and two general merchandise stores 

Parking 5,500 sq ft
Total Costs, Including Building Costs, 
Soft Costs, Interior Buildout Costs, and 
Site Infrastructure Costs

$4.0 million ($2.6 million in construction 
hard costs)

Near-Term Redevelopment

Ongoing Businesses



 Case Study 4. Seniors Residence

Summary of Business Activity  
Retail Space 4,600 sq ft

Businesses

Assumed to be occupied by a two-physician 
medical practice, a coffee stand, and two general 

merchandise stores
Business Annual 
Revenues $1,639,200

Description 
9-storey residential building, consisting 

of 132 senior living units
Residential Space 89,100 sq ft

Retail Space

4,600 sq ft
Assumed to be occupied by a two-

physician medical practice, a coffee 
stand, and two general merchandise 

stores
Parking 27,000 sq ft
Total Costs, Including Building Costs, 
Soft Costs, Interior Buildout Costs, and 
Site Infrastructure Costs

$53.4 million ($34.2 million in 
construction hard costs)

Near-Term Redevelopment

Ongoing Businesses



 Case Study 5. Commercial 
Development

Summary of Business Activity  
Retail Space 46,000 sq ft assumed to be a new car dealership
Businesses New Car Dealership
Business Annual 
Revenues $15,892,895

Description 2-storey Commercial Development
Residential Space None

Retail Space
46,000 sq ft assumed to be a new car 

dealership
Parking 64,600 sq ft of surface parking
Total Costs, Including Building Costs, 
Soft Costs, Interior Buildout Costs, and 
Site Infrastructure Costs

$19.9 million ($12.7 million in 
construction hard costs)

Near-Term Redevelopment

Ongoing Businesses



 Near-Term Total Economic Impacts 
From Development



 Long-Term Total Economic 
Impacts



Using Case Studies to Estimate 
Average Impacts

Economic Impact Study of Remediated LMR Contaminated Sites 

To estimate regional average, Assume proportions of each type of case 
study in each region. 

Region

Large 
Residential 

Development

Mid-size 
Residential 

Development
Mixed-Use

Development
Seniors 

Residence
Commercial 

Development Total

Vancouver 30% 40% 10% 5% 15% 100%

Metro Vancouver 20% 40% 20% 5% 15% 100%

Vancouver Island 0% 40% 40% 5% 15% 100%

Southern Interior 0% 30% 50% 5% 15% 100%

Northern Interior 0% 20% 60% 5% 15% 100%

To estimate provincial average, assume proportions of remediated sites 
in each region: 17% in Vancouver, 48% other Metro Vancouver, 14% 
Vancouver Island, 12% Southern Interior, and 9% Northern Interior.



 BC Average Economic Impacts from 
Redevelopment

Near-Term Economic Impacts from Redevelopment

Long-Term Economic Impacts From Redevelopment

Economic Impact Output GDP
Employment 

(FTEs) Federal Tax
Provincial 

Tax
Municipal 

Tax

Direct $28,334,273 $13,936,718 116.7 $1,791,509 $1,587,648 $5,260,211

Indirect $11,621,189 $6,067,410 57.8 $766,300 $504,998 $98,033

Induced $7,509,739 $4,824,730 38.5 $809,469 $863,707 $184,190

Total $47,465,201 $24,828,858 213.1 $3,367,279 $2,956,353 $5,542,433

Economic Impact Output GDP
Employment 

(FTEs) Federal Tax
Provincial 

Tax
Municipal 

Tax

Direct $3,064,248 $1,888,686 24.0 $219,219 $127,602 $23,076

Indirect $1,105,727 $626,479 5.9 $74,146 $57,247 $18,531

Induced $1,267,116 $815,906 6.6 $132,946 $143,480 $30,124

Total $5,437,090 $3,331,072 36.6 $426,311 $328,329 $71,731



 BC Average Total Economic Impacts

Category
Average Total 

Output
Average Total 

GDP
Average Total 
Employment

Average Total 
Government 

Revenues

Assessment and Remediation $835,120 $540,280 4.5 $116,370

Redevelopment $47,465,201 $24,828,858 213.1 $11,866,066

Total Near-Term Impacts $48,300,321 $25,369,138 217.6 $11,982,436

Annual Long-Term Impacts $5,437,090 $3,331,072 36.6 $826,372

Estimated BC Average Total Economic Impacts from Assessment and 
Remediation and Site Redevelopment



 Comparisons with Other Industries

How many remediated sites would it take to create the same level of 
near-term employment as other industries? 

Industry (2021)
Number of Remediated Sites to Create the 
Same Amount of Near-Term Employment

BC Paper Manufacturing 109

BC Air Transportation 71

BC Rail Transportation 49

BC Oil and Gas Extraction 40

Development of a New Mineral Mine 21

One Year of Production of a High-end 
Television Series 2



 References/Links

2021 Economic Impact Study 
https://csapsociety.bc.ca/wp-content/uploads/Economic-Impact-Study-
2021.pdf

Altus Group Cost Guide
https://www.altusgroup.com/reports/canadian-cost-guide/

NAIOP and Conference Board Study
https://www.naiop.org/en/Research-and-Publications/Reports/Economic-
Impacts-of-Commercial-Real-Estate-in-Canada-2018

CHBA Benchmarking Studies
https://www.chba.ca/CHBA/Housing_in_Canada/The_Government_Role/Muni
cipal_Benchmarking.aspx

https://csapsociety.bc.ca/wp-content/uploads/Economic-Impact-Study-2021.pdf
https://www.altusgroup.com/reports/canadian-cost-guide/
https://www.chba.ca/CHBA/Housing_in_Canada/The_Government_Role/Municipal_Benchmarking.aspx


Thank You!
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Problem 1 - Excess Soil

Soils from development projects 
require off-site disposal

● New building developments, parkade 
excavations, tunnels, and remediations 

● Some soils need to be replaced - don’t 
meet geotechnical or environmental 
requirements 
○ Other times there is simply too much 

soil

● Problem persists worldwide and is most 
prevalent in large metropolitan areas

Why is this a                           
problem?

● Soils are filling exceedingly limited landfill 
airspace (or dumped offshore or on 
farmland)

● Extensive greenhouse gas emissions to 
transport soils to distant landfills

● Disposal process is costly - deferring 
development

● Valuable materials end up in landfills



Excess Soil - The Facts

● Millions of tonnes of excess soil generated 
annually in the Lower Mainland of BC.

● Excess soil costs increase with trucking costs
● Ocean disposal permits are harder to get, 

effectively removing that disposal option

● Illegal dumping persists in the absence of 
affordable alternatives, causing pollution 
impacts on farmland*

● A worldwide problem: Seattle and San 
Francisco have issues, Ontario has new 
regulations, and London faced large issue 
during the Olympics

*https://www.cbc.ca/news/canada/british-columbia/alc-alr-farmland-dumping-illegal-fill-1.4654479



Problem 2 - Depleting Aggregate Supply

Growth cycle fuels demand for 
sand and aggregate

● Escalating worldwide demand to support 
concrete production and urban 
development

Why is this a                           
problem?

● Virgin aggregate and sand are finite 
resources, especially globally 

● Mining is hard on the environment & 
ecosystems

● Aggregate sources close to urban areas are 
mined out.

● Aggregates are shipped further distances to 
market at higher transportation and 
environmental cost



Depleting Aggregate - The Facts

● Annual global demand for sand exceeds 40 - 50 
billion tonnes per year.*

● Sand use has tripled over the past two 
decades.*

● Areas of the world running out of sand.*
○ Concrete sand from Northern Vancouver 

Island is used in California
○ China and India are mining lakes and the 

coastline for sand.

● 90 million tonnes of concrete were 
produced in the USA in 2020** 

● Over 165 million tonnes of rock mined in 
Canada in 2019, with 11 million + tonnes 
in BC alone**

*Pascal Peduzzi - director of UNEP’s Global Resource Information Database https://www.cnbc.com/2021/03/05/sand-shortage-the-world-is-running-out-of-a-crucial-
commodity.html
**Statista, Major countries in worldwide cement production 2010-2020; Statista, Production of stone in Canada by province 2019



Typical lifecycle of soil today...

Cradle-to-grave process of ‘mine, fill, excavate, dispose’ is inefficient & 
poor environmentally



Moving to a Circular Economy – Waste to Product

soil



Reuse Solution







Waste Soil
Non-structural, mixed 
material, would have gone 
to the landfill…

Aggregate / Gravel
Xeriscaping, concrete, pathways, backfill

Resource Regeneration
Facility produces:

Silty Clay
Dike core, concrete clinker, landfill 

liner

Rock
Xeriscaping, backfill,

Large rock for dike armourstone

Sand
Concrete, bedding sand, winter roads



GRT Regenerated Sand: 

• Sand currently meets C33 specification but could be 

adjusted to meet other specs.

• 100% upcycled, waste-to-product resource

• Volume diverted tonne-for-tonne from regional landfills

• Nominal carbon required for regeneration process, a 

fraction of what’s required for virgin extraction

• None of the carbon required for the disposal

• Net negative carbon compared to mining and disposal

• All wash water is treated and recirculated

• It meets the environmental requirements

How is regenerated sand different 
than virgin mined sand.  It is the 

same geotechnically, it has a much 
lower embedded carbon.  It is 

regulated and tracked.
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Lab Analysis
Larger Particle Sizes
• BC Lab Manual is based on analyzing smaller particle size.

• BC CSR is used for all particle sizes

• GRT initiated a study with BV to look at the concentrations of 

the larger particle sizes.

• Preliminary analysis of the results for larger particle sizes 

have not identified any unexpected concerns and finding will 

be presented after analysis is complete.

• Future presentation



Of material 
reintegrated back 
into local markets

Wash water is 
recirculated in a closed-

loop system

Rethinking the
Built Environment
We’re looking for ways to pull from what already exists to 

make what is required—from the ground up. 

Extract not, dispose less

By viewing excess or contaminated soil as a resource instead 

of waste, we can support urban development that treads 

lighter on the earth. 

We strive to find highest-value uses for all our plant outputs 

and continue to innovate new treatments and applications 

internally and with our partners.

90%+

Signed with 
Snuneymuxw FN
In 2021

Economic partnership, 
jobs, R&DIBA



Nanaimo 
Facility
Opened 2021

4 acres

Barge ramp adjacent

Hydrovac receiving bins

18,000 tonnes storage 

capacity

8000 tonnes output cells

40 employees

40 tph
Processing Speed

160-500 tph
Processing Speed (depending on 
market size)

Future 
Facilities 
Vancouver, Seattle, etc.

Nanaimo is our validation 

plant.  We have the conceptual 

design complete, and we are 

ready to build larger plants in 

larger markets.

We need land.



Thank You.
peter@grtenv.com 778.394.1442

mailto:peter@grtenv.com
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Developing a 
Compliance Strategy for 
Stage 14 – An Industry 
Perspective



Crown corporation – created in 1964 

Many historic sites from predecessor 

entities

Over 700 facilities: substations, 

hydroelectric and thermal generating 

stations, district offices plus rights of way

A little bit about BC Hydro
We have a lot of property throughout 

BC

3



• Communication with environmental personnel on projects and 

supporting maintenance

• Collecting applicable examples

• What is impact of extra testing, consultants, notifications on budget 

and timing on work

• Maximize exemption for volumes, reuse on site

Identifying Operational Impacts
How did we determine how big an issue this is for us?

4



• Soil testing

• Vapour testing

• Notifications

• Tracking of notifications and movement 

of clean soil

What is role of: consultants, BC Hydro QPs, 

other environmental support 

Identifying Resourcing Impacts
Who will do the tasks related to clean 

soil relocation?

5



• Good awareness of contaminated soil management

• BC Hydro Environment is already involved in capital projects and 

operations and maintenance activities

• Soil disturbance is a flag for archaeology issues

• Screening checklists are used in the work planning process, which ID 

environmental issues including soil contamination

Leveraging Existing Environmental 
Processes

What existing environmental risk mitigation processes can we use?

6



• Environment has a change management committee 

• Environmental representatives are assigned to identify processes

• Format of the strategy – procedure and tracking system?

• Modify existing processes to include clean soil relocation 

requirements

• An Implementation Plan is prepared to indicate audience and 

method of rollout

Determining Strategy Format and 
Rollout

How do we respond to the new requirements and communicate this?

7



• Do our existing processes capture all clean soil relocation?

• Details of the regulatory requirements 

• Receiving sites acceptance requirements

• Will we have to send some clean soil to permitted facilities 

• Access to ministry’s notification database

• Extent of soil vapour issue

Managing Uncertainty
What do we still not know?

8



Soil Vapour for 
Clean Soil 
Relocation



• Which sites will get captured (Schedule 2 uses)

• What PCOCs to analyze

• When will soil vapour sampling be required

• How to communicate the information 

Assisting with the process
SLR was retained by BC Hydro to help determine: 

10



 Section B: Electrical equipment and activities

 Many of the activities listed apply at operating sites

 Section E: Miscellaneous industries, operations or activities:

 appliance, equipment or engine maintenance, repair, reconditioning, cleaning or salvage (vehicle services)

 coal gasification (historical)

 Section H: Waste disposal and recycling operations and activities:

 electrical equipment recycling

 hazardous waste storage

 any other known CSR Schedule 2 Industrial or Commercial use – primarily historical

Typical Schedule 2 Uses
Step 1 – Develop a list of typical Schedule 2 uses for BC Hydro Sites 

11



 battery fluid handling

 burning of oil / historical fires

 storage and handling of diesel fuels and lubricants

 importing fill of unknown origin or quality

 storage and handling of insulating or hydraulic oil

 fuelling and vehicle maintenance

 presence of galvanized metal structures

 historical use of PCB-oil

 presence of pole storage yards

 improperly stored or used pesticides

 other?

Typical Activities
Step 2 – For sites with Schedule 2 uses - determine typical activities 

12



• Develop a site-specific list of PCOCs for soil and soil vapour

• Determine sampling frequency based on volumes planned 

for removal

• Based on soil results, determine need for vapour analysis

o Are soil concentrations below the low-density residential 

land use standard (RLLD)?

o Are there detectable chlorinated substances?

Next Steps

13



• Review BC Hydro database of soil and soil vapour data

• Determine the likelihood of detection of chlorinated 

substances or vapour PCOCs

• Develop flow charts and checklists for BC Hydro staff

Next Steps

14



• Lack of confirmed sampling guidance/protocol

• Unclear wording in OIC*

• Difficult to plan, soil data needed to determine if vapour 

sampling required

* i.e., is soil vapour assessment required if arsenic in soil is above the low-density

residential land use standards?

Challenges

15



• Unknown requirements / future industry standard for 

frequency of analysis of less common PCOCs

o approx. $1700 per sample for full suite of potential 

soil PCOCs

o need to use professional judgement in 

selection/frequency of PCOCs

Challenges

16





Soil Salt Contamination: 
Challenges & Considerations
Paul Savinkoff, P.Geo., Ministry of 
Transportation and Infrastructure 
Steve Boyce, B.A. (Env), Active Earth 
Engineering  



OVERVIEW

1. Soil standards recap
2. Salt leachate provisions & quick case study
3. Stage 14 changes & exemptions
4. Q&A with Paul Savinkoff, P.Geo., Senior Geoscientist 

with BC Ministry of Transportation & Infrastructure 
(MOTI)



Salt Soil Standards Recap



Salt Leachate Provisions

Schedule 3.2 DW Standard for Chloride = 250 mg/L



Salt Leachate Case Study
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Stage 14 Exemptions

However: Any contamination that results from application of 
winter maintenance sand is still fully regulated (no exemptions)



Stage 14 Changes

• Full repeal and replacement of Part 8 (incl. Section 46.1)
• New Part 8 does not allow for consideration of leachate 

quality when determining suitability for relocation. 

Will the forthcoming Soil Characterization Protocol 
include this? 
Existing Protocols 2 / 27 provide for leachate-based 

Site-Specific Standards but are more onerous. 



Q&A / Discussion
Paul Savinkoff, P.Geo.

Senior Geoscientist
BC MOTI

paul.savinkoff@gov.bc.ca

Steve Boyce, B.A. (Env)
Principal, Senior Scientist

Active Earth Engineering Ltd.
cell: 778-888-0473

steve.boyce@activeearth.ca
www.linkedin.com/in/steveboyce-enviro/

mailto:paul.savinkoff@gov.bc.ca
mailto:steve.boyce@activeearth.ca
https://www.linkedin.com/in/steveboyce-enviro/


Review Services Committee 
Update 

David Newton, P.Geo., CSAP
SNC-Lavalin



RSC Members

• APs: John Taylor, Brant Dorman,   Mike Geraghty, 
Stephan Quaglia, David Newton, Eva Gerencher, Ajay 
Tumber

• ENV: Colleen Delaney, Heather Osachoff
• CSAP: Patricia Fu, Anna Popova



Topics to be covered



Background

• Why was the RSC formed?

• What is a Director’s Requirement?



Director’s Requirement

• Reviewing reports and statements that must be 
submitted to meet a director’s imposed requirement on 
a non-high risk site, such as those requirements found 
in Certificates of Compliance (CoCs) and Approvals in 
Principle (AiPs)

• Not P6 work



From a CofC

“A statement signed by an Approved Professional shall be 
submitted to the Director on an annual basis within 90 days of 
the anniversary of the date of issue of this Certificate. The 
report shall be by an Approved Professional and shall include 
supporting documentation and the following:

a) A summary of the results of inspection and maintenance of 
any risk management and treatment works”



Clause from a AIP

• A report signed by an AP must be submitted for 
review to the Director annually….. of the date of 
issuance of this Approval in Principle. The report 
must include the following:

(a)A summary of remedial activities undertaken 
during the reporting period; 

(b)An assessment comparing remediation 
progress to the actions and schedule set out in 
the plans referenced above. 

(c)Supporting documentation (e.g., analytical 
reports, records of inspection, maintenance of 
treatment works, etc.).



Timing and Frequency

• RSC went live Jan 31, 2022
• Actual future numbers unknown but expected about 30 

or 40 the first year
• Potentially more (or less) in subsequent years
• However, ENV policy changes can impact numbers



What RSC Reviews

Approved Professional 
Statements

Requirement usually from 
an instrument but could 
be imposed in other ways 
by Director

Non HR, non HR 
Managed, non SDS 
related
Various types: monitoring, 
progress, annual, 
quarterly, monthly, 
biennial, triennial, etc.. 
Also Closure reports

Monitoring Reports same same



Reporting requirements 
out of permits

Modifications to 
Remedial Plans/AIPs

• Extensions to due date

• AIP extensions beyond 
5 years

• Requests to Modify 
Director’s requirement

What we don’t do



Review Process
RSC assigns a reviewer

If necessary, they ask for clarifications

That has on occasion led to revised application 
documents

We prepare our review 

Everything forwarded to ENV

SDM at ENV considers our review and prepares 
their decision letter



Visit CSAP web page

• Check CSAP/RSC web page
• Questions can be sent to CSAP or ENV
• Will find RSC transmittal document and checklist for 

this type of work
• Fee schedule
• Request to Modify Director’s Requirement – be sure to 

read the RSC web page



• Documents listed on the 
Transmittal

• Reporting that considers 
the checklist

• CSSAF
• Cheque
• SRCR unless exempt

• Submitted same as you do 
with a P6 submission 
(electronically to CSAP 
with mailed cheque)

Application Process



Received 18 in first 9.5 
months

Increasing trend (maybe)

13 completed and 
forwarded to ENV

• 65% came out of CofC 
requirements

• The rest from AIPs
• 15% were older than 5 year
• 15/18 required an AP
• 60% required asking 

questions

Stats Since Initiation



Ongoing

Expecting increased numbers due to the 
increase in AIPs the past year

CSAP reminder process (90 day)

For 2022 applications. CSAP not going further 
back than above

Responsibility to remember Director’s requirement 
is always with the submitters not CSAP

Going Forward – Meet SDMs



Ongoing

Expecting increased numbers due to the increase in AIPs the past 
year

CSAP reminder process (90 day)

For 2022 applications. CSAP not going further back than above

Responsibility to remember Director’s requirement is always with the 
submitters not CSAP

Going Forward – Meet SDMs



Questions?


