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Base Flow of Gaining Stream

Natural Thermogenic Methane

Microbial Methane 
(natural, landfills, septic, agriculture)

Stream

Loss to Atmosphere and oxidation
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Nine Mile Creek, Utah

Methane Tracer Test
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Nine Mile Creek, Utah

Persistence of Methane in Stream



• Determine range 

of methane 

concentrations in 

streams in 

northern PA.

Objectives of Pilot Study in PA

• Estimate methane loads 

and concentrations with 

detailed monitoring and 

modeling 



Reconnaissance of 15 Streams
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Methane Concentrations in 15 Streams

0

2

4

6

8

10

12

14

16

18

20

M
e

th
an

e
  (
m

g
/L

)

73% of samples < 2 mg/L
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Methane and Geologic Units
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Sampling

Stream  Level

PUMP



Easier Sampling Protocol?

Methane, in mg/L

0.0         0.5         1.0          1.5          2.0          2.5

2.5

2.0

1.5

1.0

0.5

0.0



USGS Precision

QA of Sampling

n = 27

Compare Labs

n = 8



Detailed Stepwise Monitoring at One Stream

1. Sample at kilometer-scale downstream 

intervals to locate reaches with 

elevated methane.

2. Monitor at smaller spacing to better 

define anomalies and analyze 

isotopes -- thermogenic or microbial.

3. Estimate the concentration and load 

of methane from groundwater --

mass-balance modeling.
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Detailed Survey in Sugar Run



Detailed Stepwise Monitoring
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Methane Seep at Site 1.5 in Sugar Run



Data from
streambed piezometers 
are useful

May be 
difficult
to install

…and remove

Drive-Point Piezometers in Stream Bed



Carbon and Hydrogen Isotopes of Methane
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Carbon Isotopes – Methane and Ethane
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Sugar Run Piez 1.5
Sugar Run Seep 1.5

Gas Wells in Lycoming
County

Gas in Water from:

Gas Samples from:



streamflow

Qout x Cout Qin x Cin

Qgw x Cgw

Methane Loss to atmosphere & oxidation)

1-D Mass Balance Modeling

Groundwater inflow



Modeling Methane in Sugar Run (Nov 2013)
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Sparsely Populated Areas

Gas-well buildout
In Loyalsock State Forest



Thanks for your interest…..

Measuring base flow in Sugar Run, Lycoming County


