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Historical bioremediation 
pilot test
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Objective
Pilot test of in-situ bioremediation 

during on-site containment of VOC 
impacted groundwater

Preference for batch injections



www.erm.com

Characterization Activities
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Fracture Representation

HGU1

HGU2

HGU3

Port 4

Port 6

Port 7

Port 1

Port 2

Port 3

-0
.25 0

Vertical 
Hydraulic 
Gradient 

(dh/dl)
30

.0
29

.5
29

.0
28

.5
28

.0
27

.5

Hydraulic Head 
(ft BGS)

225

-220

-215

-210

-205

-200

-195

-190

-185

-180

-175

-170

-165

-160

-155

-150

-145

-140

-135

-130

-125

-120

De
pt

h 
(ft

. B
GS

)

Vertical Hydraulic 
Gradient 
(dh/dl)

100 ft.
100 ft.

Interconnected 
fracture system 
with negative 

vertical hydraulic 
gradients

Characterization Activities

High Resolution Site Characterization for the Design of an In Situ Bioremediation System in Dual-Porosity Bedrock 7

Weathered 
Rock

Fracture 
Zone

Conceptual 
fracture flow



www.erm.com

100 ft.
100 ft.

Characterization Activities

High Resolution Site Characterization for the Design of an In Situ Bioremediation System in Dual-Porosity Bedrock

6,500 gal.

Freshwater Tracer Test
Weathered 

Rock

Fracture 
Zone

Freshwater only observed in 
two adjacent shallow 

monitoring wells

Revised 
Conceptual 
fracture flow



www.erm.com

Results

High Resolution Site Characterization for the Design of an In Situ Bioremediation System in Dual-Porosity Bedrock 9

100 ft.
100 ft.

Weathered 
Rock

Fracture 
Zone

Batch 
injection

No 
hydraulic 
control

Re-
circulation

Increased 
hydraulic 
control



The business of sustainability

Thank you


	High Resolution Site Characterization for the Design of an In Situ Bioremediation System in Dual-Porosity Bedrock
	Background
	Background
	Background
	Background
	Characterization Activities
	Characterization Activities
	Characterization Activities
	Results
	Thank you

