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Hydraulic Response Testing in a 
Bedrock Setting – An Innovative 

Approach



• Existing Quarry in 
southwestern BC

• Extracting rock 
since the early 
2000s – blasting, 
crushing, sorting, 
hauling
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Setting
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Overburden



5/16/2023Presentation Title Page 4

Creeks
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Question

• How might further quarrying impact the creek?

• What dewatering rates might we expect from the Quarry?

• What is the contribution of groundwater to creek flow?

• What is the hydraulic conductivity of the bedrock mass and 
overburden materials?



Approach

• Packer testing • Our approach:  open hole testing

5/16/2023Hydraulic Response Testing in a Bedrock Setting – An Innovative Approach Page  6

$$$ 
$50K/hole

Limited Packer 
Supply

No special 
equipment

$
$7K/hole

Time consuming

Discreet intervals

Less time

Wholistic



Approach
• Our approach:  monitoring well testing

5/16/2023Hydraulic Response Testing in a Bedrock Setting – An Innovative Approach Page  7

Fracture 
Specific



Team

• Active Earth Engineering 
(Summerland, Abbotsford, Burnaby, Victoria)

• Ground Source Drilling (Kelowna)
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Hydrogeologic Setting
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Lithology – MW1
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Lithology – MW2
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• 40ft long screen 
intercepting water-
bearing fractures

• Inflation line placed 
above screen for 
response testing

• Sealed surface 
casing for control of 
artesian flow
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Monitoring Well Design

Top of 1” PVC Screen 149.5ft-bg

Bottom of hole 252.7ft-bg

inflation line @ 146 ft-bg

Inflation line

3.75” hole

MW-1 Oct 31-Nov 3

Top of sand pack 136 ft-bg

Bottom of 3.75” casing
Cement seal

Top of 3.75” casing  

Water-bearing fracture at: 185ft

Bottom of 1” PVC Screen 189.5 ft-bg

Cement grout

2m
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Monitoring Well Design
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Hydrostratigraphy
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Open Hole Hydraulic Response Tests
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Hose reel protects 
logger from open 
hole movement

Idea #1



Recovery Curves - Hvorslev
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MW-6

MW-4, MW-5

Open Hole tests

10-8 to 10-7 m/s

10-11 to 10-10 m/s



Monitoring Well Hydraulic Response Tests
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Idea #2



Hydraulic Response Test Results – MW-4
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Monitoring Well

Open Hole
10-11 m/s

10-10 m/s



Hydraulic Response Test Results – MW-6
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Open Hole

Monitoring Well

10-8 to 10-7 m/s

10-11 m/s



Estimated Baseflows
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• Rising head tests in open bedrock holes can give rough estimate of 
hydraulic conductivity over different depth intervals

• Evacuating water column using compressed gas creates a large and 
immediate head change

• Easy to do 

• Relatively inexpensive
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Take Away Points



• Geochemistry
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Other hydrogeological Tools



• Water balance
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Other hydrogeological tools



• Special thanks to:

• Justin and Kieren of Ground Source Drilling

• David Kneale of Active Earth

• Our valued clients ☺
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