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Methane 101

• Lower explosive limit: 5% (50,000 ppm)Hazard:

• Non-toxic
• Asphyxiation risk 

(oxygen displacement)

Toxicity:

• Thermogenic: natural gas
• Biogenic: methanogenesis

Sources: THERMOGENIC BIOGENIC
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Case #1: Methane Mitigation
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• Newly constructed 
1,000,000 ft2 
warehouse

• During buildout, 
prospective tenant 
discovered very high 
methane (>90%) below 
foundation

• Mitigation system 
reduced methane, but 
not enough

• Methane source not 
identified

PROBLEM SUMMARY



Case #1: Methane Mitigation
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18 Horizontal (sub-slab) 
wells

8 vertical wells

To blower 
skid

To 
blower 

skid

6 blower skids (roof)

25 Vapor pins



Case #1: Methane Source - The Suspects

POTENTIAL SOURCES
1) On-Site Gas Well
2) Sanitary Sewer Line
3) Buried Vegetation 

(reserve pit, fill area, berm) 
4) The Clay Fill



Suspect #1: Gas Well

• Stable isotope 
analysis on 
methane 
samples

• Thermogenic vs. 
biogenic

Interrogation 
Method:

• Unconventional 
gas well

• Drilled 2004
• Plugged 2015

Who: 2005 Aerial Photo



Suspect #1: Gas Well
Schoell Plot with Soil Gas Sample Results 

VERDICT
NOT GUILTY



Suspect #2: Sewer Line

• Measure 
methane 
concentrations 
in sewer and in 
backfill

Interrogation 
Method:

• Sanitary sewer line
• Connects site to 

sewer main running 
along creek

Who:

VERDICT
NOT GUILTY



Suspect #3: Buried Vegetation

• Boring logs
• Vertical methane 

distribution
• Vertical vapor 

extraction wells

Interrogation 
Method:

• Berm (with top soil)
• Fill area (2001 Aerial)
• Reserve pit 

(2005 Aerial)

Who: 2005 Aerial Photo

VERDICT
NOT GUILTY



Suspect #4: The Clay Fill

• Smell test
• TOC measurements
• Laboratory microcosms

Interrogation 
Method:

• Fill material used to bring east side of 
warehouse up to grade

• Thickness: 4 – 12 ft
• Material taken from site (no outside soil)

Who:

• Odor
• Organic Carbon: 1% to 4% 

(Average = 2%)
• Microcosms generated methane 

Evidence:



Suspect #4: The Clay Fill



Suspect #4: The Clay Fill

VERDICT
GUILTY
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Subsurface Methane: Guidance



Subsurface Methane: Guidance

Hazard 
Evaluation:

Risk 
Factors:

• Natural gas (seep, leaking line, leaking well)
• Landfills
• Buried organic matter 

(e.g., dairy waste, other agricultural waste)
• Small amounts of organic material in fill soil

• Methane concentration in subsurface

• Methane concentrations inside building
• Methane generation rate / flux
• Driving pressure
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Case #2: Field Survey

• New 1,000,000 ft2 
spec. warehouse

• No methane risk 
factors

• Is methane a 
concern?

What:



Case #2: Field Survey

• Survey of indoor air and foundation 
joints using field methane meter

How:

• New 1,000,000 ft2 spec. warehouse
• No methane risk factors
• Is methane a concern?

What:

• 60-90 ppm methane in indoor air
• Up to 400 ppm methane at foundation 

joints

Results:

Reminder: Lower Explosive Limit is 50,000 ppm
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Case #3: Sub-Slab Methane

• New 1,000,000 ft2 spec. 
warehouse.

• Prospective tenant identified 
methane below foundation.

What:

• 2 locations = ND
• 10 locations <1% methane
• 1 location = 5.3% methane

Details:

• Former “wetlands” near sub-
slab location with 5.3% methane

Conceptual 
model:



Case #3: Sub-Slab Methane

• 5.3% methane – one location
• <1% - eleven locations

March
2021:

• Same location = 12% methane
• Near-by: up to 23% methane

May
2021:

• Yada, yada, yada

Oct
2021:

Note: Warehouse slab poured in January 
2021

June-Sept
2021:

• Building-wide survey
• Sub-slab (70 locations): >5% at 1/3rd of locations (Max = 

54%)
• Indoor air (70 locations): 11 to 15 ppm in bulk air, up to 

710 ppm at foundation seams.

5%

23%

54%

Mar May Oct

SUBSLAB METHANE



Case #3: Sub-Slab Methane2015November 2020November 2022
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Wrap Up

• Natural gas (seep, leaking line, leaking well)
• Landfill
• Buried organic matter

Methane Risk 
Factors:

• Not typically measured
• Likely present (>5%) below most newly 

constructed, large, slab-on-grade buildings

Sub-Slab 
Methane:

• Methane concentrations inside building
• Methane generation rate / flux
• Driving pressure

Hazard 
Evaluation:

M
et

ha
ne

Time


