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• Saskatchewan prescribes a 
Liability Management Program to 
prevent growth of wells and 
facilities not secured by 
production or security deposit 

• Orphan liabilities are solely paid 
for by the oil and gas licensees 
through annual levy

• The orphan program is integrated 
into the lifecycle of  regulatory 
licensing and enforcement 
system

Saskatchewan Orphan Well and Facility Liability Management



Licensee Liability Rating & Orphan Levy Fund

For defunct licensee with inadequate security deposit

𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐹𝑢𝑛𝑑𝑒𝑑 𝑂𝑟𝑝ℎ𝑎𝑛 𝐿𝑒𝑣𝑦 = 𝐶𝑙𝑒𝑎𝑛𝑢𝑝 ×
𝐶𝑜𝑚𝑝𝑎𝑛𝑦 𝐷𝑒𝑒𝑚𝑒𝑑 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦

𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐷𝑒𝑒𝑚𝑒𝑑 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦

𝐿𝐿𝑅 =
𝐷𝑒𝑒𝑚𝑒𝑑 𝐴𝑠𝑠𝑒𝑡

𝐷𝑒𝑒𝑚𝑒𝑑 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦
= ෍

𝑂𝐸 𝑚3 x Industry Net Back x 3 year

𝐴𝑏𝑎𝑛𝑑𝑜𝑛𝑚𝑒𝑛𝑡 + 𝑅𝑒𝑐𝑙𝑎𝑚𝑎𝑡𝑖𝑜𝑛 𝑐𝑜𝑠𝑡 x 𝑃𝑉𝑆



Purpose of Site Specific Liability 
Assessment (SSLA)*:

• Track accurate liabilities under 
the LLR program to protect 
the Orphan Fund.

• Estimate the cost and 
schedule to remediate an 
“unassessed problem sites” 
and pipeline and pipeline 
operation spill locations.

• Costs associated with 
suspension, and the 
abandonment are not 
required.

Problem Site Designation 
Triggers*:

• Identified through self-
disclosure .

• Routine inspection or 
landowner complaint –
landowner consultation a 
must.  

• Problem site can be designated 
further as unassessed problem 
site where:

• Insufficient remediation  
of spills;

• Significant off-lease 
damage;

• High probability of 
groundwater impact; 

• Surface reclamation 
issues.

*Based on draft document
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SSLA Process for Unassessed Problem Sites
• Unassessed problem site must have a SSLA  conducted 

by an independent third party professional.

• SSLA consists of a stand-alone PI, PII ESA and SSLA 
report with detailed cost estimate of each of the 
applicable remediation options and remediation 
schedule.

• SSLA may be used as an enforcement tools for problem 
sites to expedite remediation at existing sites, including 
active sites regardless of LLR score.

• SSLA must include a Remediation Action Plan (detailed 
how, what, where and when) and in some cases may be 
implemented upon submission of a SSLA.

• Sites which have been grandfathered released or 
received acknowledgement of reclamation may be re-
designated if triggers are observed during inspections 
prompted by complaints or 3rd party audits.

UPS

• Inspection

• Complaints 

PI ESA

• 3rd party

• CSA

• Digital submission

PII ESA

• BKGRD

• GWM 

• Delineation

• Plume X-Sec and Mass

SSLA

• Multiple Options

• Detail Cost Estimates

• RAPs and Schedule

RAP

• Supplemental ESA

• Long term monitoring

• Ex-situ and in-situ rem

• Reporting



Liability Assessment and Risk Management Tools 

• Historical data: survey plans; air photo PI, PII 
and PIII ESA data integration in geospatially 
represented system

• Rapid environmental data conversions, cross-
platform sharing and readily accessible  

• Web based spill and environmental record 
scraping and automated geospatial referencing 

• Live linked to public, 3rd party and company 
database 

• Real-time 2D and 3D visualization of impacted 
mass

• Rapid remediation scenario outputs and cost 
to benefit assessment 

• Real-Time Detailed cost estimates

• Facilitate consultation with stakeholders by 
making complex simple Permission details

This image is a work of a U.S. Army soldier or employee, taken or made as part of that person's official duties. As a work of the U.S. federal 
government, the image is in the public domain.
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• Improved 
accessibility 
and 
organization of 
PI ESA 
information to 
construct a 
conceptual site 
model that  
assist in rapidly 
developing a 
defensible and 
representative  
PII ESA

• All information 
organized in 
this process 
can be viewed 
from GIS 
interface and 
incorporated 
into in 
proceeding 
modeling and 
analytical work



Analytical Chemistry Data Interpolated



Near instant 3D Conceptual Site Model Visualization 
output viewed under popular web browsers

Excavation 
Depth

Volume each 
Layer1 Estimated Salt Mass 

from surface 
to m bgs

(m3) in each of the Layer1

(t)

Na Cl SO4

6.5 - 7.0 925.1 1.276 1.776 2.720

6.0 - 6.5 925.1 1.278 1.785 2.714

5.5 - 6.0 923.8 1.278 1.795 2.701

5.0 - 5.5 923.8 1.281 1.807 2.692

4.5 - 5.0 925.9 1.289 1.822 2.692

4.0 - 4.5 925.9 1.293 1.839 2.679

3.5 - 4.0 932.1 1.308 1.861 2.694

3.0 - 3.5 932.1 1.313 1.883 2.677

2.5 - 3.0 932.1 1.318 1.905 2.658

2.0 - 2.5 933.4 1.325 1.929 2.644

1.5 -2.0 933.4 1.329 1.950 2.624

1.0 - 1.5 933.4 1.332 1.968 2.606

0.5 - 1.0 934.4 1.335 1.984 2.596

0.2 - 0.5 560.6 0.802 1.199 1.551

0.0 - 0.2 374.2 0.536 0.804 1.032

Total 13015.4 18.3 26.3 37.3



SSLA Contaminated Salt Mass Quantification

TOTAL SSLA VOLUME SSLA VOLUME SPIGEC 4 CRITERIA SSLA VOLUME ROOTING ZONE SPIGEC 4

Depth Volume Na (t) Cl (t) SO4 (t) Volume Na (t) Cl (t) SO4 (t) Volume Na (t) Cl (t) SO4 (t)

-7 541.1 0.6 1.2 0.9 449.4 0.5 1.1 0.7 0.0 0.0 0.0 0.0

-6.5 541.1 0.6 1.2 0.9 448.5 0.5 1.1 0.7 0.0 0.0 0.0 0.0

-6 541.1 0.6 1.2 0.9 448.5 0.5 1.1 0.7 0.0 0.0 0.0 0.0

-5.5 541.1 0.6 1.2 0.9 447.7 0.5 1.1 0.7 0.0 0.0 0.0 0.0

-5 541.1 0.6 1.2 0.9 447.7 0.5 1.1 0.7 0.0 0.0 0.0 0.0

-4.5 925.9 1.3 1.8 2.7 832.5 1.2 1.7 2.4 0.0 0.0 0.0 0.0

-4 932.1 1.3 1.9 2.7 838.7 1.2 1.8 2.5 0.0 0.0 0.0 0.0

-3.5 932.1 1.3 1.9 2.7 838.7 1.2 1.8 2.4 0.0 0.0 0.0 0.0

-3 932.1 1.3 1.9 2.7 838.7 1.2 1.8 2.4 0.0 0.0 0.0 0.0

-2.5 933.4 1.3 1.9 2.6 839.0 1.2 1.8 2.4 0.0 0.0 0.0 0.0

-2 933.4 1.3 1.9 2.6 839.0 1.2 1.8 2.4 0.0 0.0 0.0 0.0

-1.5 933.4 1.3 2.0 2.6 837.9 1.2 1.9 2.4 837.9 1.2 1.9 2.4

-1 934.4 1.3 2.0 2.6 838.1 1.2 1.9 2.4 838.1 1.2 1.9 2.4

-0.5 560.6 0.8 1.2 1.6 502.3 0.7 1.1 1.4 502.3 0.7 1.1 1.4

0 374.2 0.5 0.8 1.0 334.4 0.5 0.8 0.9 334.4 0.5 0.8 0.9

Grand Total 11,097 15.0 23.5 28.4 9,781 13.6 22.1 25.1 2,513 3.7 5.6 7.0



Real-time Cost Estimates



Input interface integrated default values or 
ability change any values

Instant Output – Detail SSLA 
Remediation Cost Details



Regulator’s Position:

Recommended remediation 
plans that do not include 
complete source removal 
must be supported by lines of 
evidence that clearly 
document the understanding 
of receptors and exposure 
pathways.*

*Based on draft documents.

Groundwater Flow and Contaminant transport 
modelling 

Year 0

Year 100

Year 300

Year 400

Numerical Models



Remediation Scenarios Model Comparison

Time 0 

90 years

Time 0 

Sodium chloride contaminated soil excavation to 2m bgs

Sodium chloride contaminated soil excavation to 1m bgs and install 30 cm capillary-cut off layer

90 years

10X less 



Remediation Scenario Modeled Crop Productivity

Simulated Transpiration (mm/year over 90 year simulations)

Grass Alfalfa Beans

Full remediation 223.2 100% 223.6 235.2 100%

No remediation 16.2 7% 32.8 15% 23.7 10%

1m excavation + cut off layer 190.2 85% 240.5 108% 219.5 93%

1.5m excavation + cut off layer 190.5 85% 259.4 116% 218.4 93%

30 cm capillary cut-off sand layer equivalent installed



Applying the process to a Complex Active Facility

Criteria based 
remediation = $9million 

Modified remediation = 
$2.5million 



Modified System – Engineered Cap



Where does this tool fit in?

PI ESA

CSM Data Layers

PII ESA

3D CSM_PLUME

SSLA

SSRA

LT MON

Clients wants:
• Make complex simple by 

visualization
• Real-time cost to benefit 

estimate to assess best RAP 
scenarios

• Reduces to project costs 
and delivers better value to 
all stakeholders 

• Data is converted to a 
format that is easily 
accessible, shared through 
many platform and useable 
in the future



Office Locations

Matrix Solutions Inc. 18

SASKATCHEWAN
Weyburn
Box 279, 1780 Railway Ave.
Weyburn, SK S4H 2K1
Phone: 306.842.3088
Fax: 306.842.3356

Swift Current
#2 505 N Service Rd. W
Swift Current, SK S9H 4X5
Phone: 306.773.3009
Fax: 306.773.3109

Regina
34A Great Plains Rd.
Emerald Park, SK S4L 1B7
Phone: 306.781.7750
Fax: 306.781.7751

Oxbow
874 Prospect Ave.
Oxbow, SK S0C 2B0
Phone: 306.483.2179
Fax: 306.483.2197

Lloydminster
102A 1625 – 50th Ave.
Lloydminster, SK S9V 1T3
Phone: 306.825.6900
Fax: 306.825.6907

Kindersley
3A, 1319 – 11th Ave. W
Kindersley, SK S0L 1S0
Phone: 306.460.9635
Fax: 306.463.2190

Saskatoon
102 – 116 Research Dr.
Saskatoon, SK S7N 3R3
Phone: 306.649.3320
Fax: 306.649.3321

24-Hour Spill Response
1.877.774.5525 or
1.877.SPILL25


