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Introduction How Much Methane was there? What is the origin of the Methane?

A survey of methane in groundwater was un- Results of sampling indicate that occurrence of methane in groundwater The origin of methane, as indicated by isotopic signatures, differed be-

dertaken to document methane occurrence tween the major hydrogeologic settings. Methane in valley wells was

of the region is common:

on the basis hydrogeologic setting within a predominantly thermogenic in origin with some mixed-origin meth-

-Greater than or equal to 0.001 mg/L in 78% of samples

glaciated 1,810-square-mile area of south- ane. Methane from four upland well samples indicated a microbial

-Concentrations of methane ranged over five orders of magnitude
central New York along the Pennsylvania -Methane concentrations at which monitoring or mitigation are indicated ongin .

border. (greater than or equal to 10 mg/L) were measured in 15% of the samples. *Thermogenic methane is generated by heat and pressure on
Sixty-six wells were sampled during the summer of 2012. All wells were at deeply buried organic-rich rocks.

least 1 mile from any known gas well (active, exploratory, or abandoned). oo iethane Concenration, in M""i:ams p?rOLiter o N Microbial methane is produced by bacteria that utilize carbon
Only domestic wells and similar purposed supply wells with well-construc- - . - dioxide (carbon-dioxide reduction) or organic matter in bedrock in
tion and log information were selected for classification. 0 100 percent highly reducing environments (no oxygen) within the groundwater

Percentage of all samples collected
flow system (long residence time groundwater).

The hydrogeologic setting classes were based on: «Mixed source methane is most likely where regional groundwater

Was there any Pattern to Methane Occurrence
and Hydrogeologic Setting?

- topographic position (valley and upland) converges at valleys (see conceptual model).

- confinement or non-confinement of groundwater by glacial deposits

Conceptual Model of Methane Occurrence
within the Hydrogeologic System

Vertical blue lines indicate
wells sampled in different

Table 1. Hydrogeologic setting classification in the study area, south-central New York. With i N va I IeyS an d un d er co nﬁ N ed g roun dwater con d itio ns were m OSt —_— hydr()}ologic settings

(confining unit)

- well completion in fractured bedrock or sand and gravel, and Yes. Methane concentrations greater than 0.1, 5, and 10 mg/L were associ-

hydrogeologic subcategories. ated with specific hydrogeologic settings. Wells completed in bedrock

Fractured bedrock
Upper 100-300 feet generally

Tier Characteristic Setting

- . ° ° ° o o most permeable
1 | Topographcposifion Valley Upland closely associated with the highest methane concentrations. Fifty-seven :
2 Confinement Confined Unconfined Confined Unconfined
percent of valley wells had = 0.1 mg/L methane, whereas only 10 percent of
£ Bedrock Sand and K sand and | K Sand ar;d y Sand ar;d . . Fresh groundwater I Groundwater flow directions
: raufer el Jrave Peros rasndemel | Bedroc | mrave | Bedrock | Erave) upland wells equaled or exceeded that concentration. Twenty-nine percent Transional Saline Water , .o B :_ poporionalt o s
o s , e N e
and residence time; limited and possibly areally variable microbial methane uctic t  (carbon dioxide reduction) *-.
I I i v drock | E2velover of valley wells had = 10 mg/L methane, whereas no upland wells did. it b G R i b e S
{ vt Bt !
? 2 ) 2 l'z : . 1 . ? | Upward seepage
l'g { '| ermogenic methane of methane
Hydrogeologic classification of wells sampled, with each class color coded by percentage of samples with ‘ z l ’ - z . L0 z \‘ ]
. methane concentrations greater than or equal to: A, 0.1 milligram per liter, B, 5 milligrams per liter, and C, 10 milligrams per Brine .‘ ! ! z ST : ) !
Sa m pl I n g liter in south-central New York, 2012. ‘I\’lf)“;;‘gzc'}‘;gfgl'o‘x":e"t z 1 AL \‘
[>, greater than or equal to; <, less than; mg/L, milligrams per liter; %, percent; (X), number of samples] Charged with thermogenic methane from surrounding or underlying rock ~ * U* 2 l : l.'¢ &
2 ) | Presumed fractures and S RRE SR
O O O O g o t possible faulting associated L g v
Field water-quality characteristics (pH, specific conductance, dissolved Porcontage of samples greator than or oqual o listed methane concentration 1 l D Sl el kIR
0 0020 | to <
oxygen, and temperature) were measured at each well, and samples were
- . . A. Methane concentration >0.1 mg/L Conce : . N _ _
_ : i _ ptual diagram of thermogenic and microbial methane occurence at water wells in south-central New York. Wells are shown in
CO”eCted and analyzed for dISSOIVed gasesl InCIUdlng mEthane and Short Tier | Characteristic Setting different hydrogeologic settings and in relation to the (fresh) groundwater flow system and the transition to underlying brine. The symbol (~)
) ) . . | - Upland(30)10% _ indicates the likely presence of methane, and the color (green or purple) indicates methane source. No symbol indicates
chain hydrocarbons. Carbon and hydrogen isotopic ratios of methane were 1 (T Prmarily micrabial carbon-dioxide reduction) source o trace or absent methane in groundwater samples.
position methane, with indication of mixing with thermogenic
. A . methane or oxidation of microbial methane in some samples
measured in 21 samples that had at least 0.3 milligram per liter (mg/L) Confinement | _ | | Previous and current work in the northern Appalachian Basin indicates that the
2 by glacial Confined (18) 83% Unconfined (17) 29% Confined (13) 23% Unconfined (17) 0%

deposits . . .
methane. —— OR[N | Bedrosk | Sand and gravel | Bedrock | Sand and grave groundwater flow system (fresh water) sits atop relatively stagnant brine, charged
i (3) 67% (8) 63% (13) 23% (0) (17) 0% (0)
o — el | Sand and gravel with methane, from local or underlying organic-rich bedrock, separated by a tran-
4 yerogeo 0.g|c valley (5) valley (10) over over confinin
wbcatzgors [N b g sitional zone of saline water.
Thermogenic methane in valley wells (completed in bedrock or confined by glacial
B. Methane concentration 25 mg/L
T'l‘" SomE ot —— Seting — deposits) is likely the result of close vertical proximity to underlying methane-
position aliey % plan %
Confinemen I I I I
,  [Fornament sonfined (1) 12 onined (13 sonfined (1% bearing saline groundwater and brine and possibly enhanced bedrock fracture
deposits oo . . .
A SRS v ol | BETORT ..., | B0k | Sondand rvel | Btk | S and rve permeability beneath valleys that provides an avenue for upward gas migration.
Sand an . . . o e . . . .
— Lowland el | Sandand grave Microbial methane is produced by bacteria in highly reducing (anoxic) environ-
4 . valley (5) REUEVARL)] over over confining
subcategories 5 . 0 . . . . .
- ol B ments within the subregional groundwater flow system (long residence time
& Mothane concentration 10 ma/L groundwater) primarily in upland areas.
Tier  Characteristic Setting
1 gzgﬁﬁgsphic Valley (35) 29% Upland (30) 0%
N o Uncanfined (1716 Confind (131 0% Uncanfined (171 0% This characterization of groundwater methane shows the importance of subsur-
deposits . . . . .
3 |Aquifer Sandandravel | Becrock | g, o grayel (g | Cedrock | Sendandgravel | Bedrook | Sand and grave face information (hydrogeology, well construction) in understanding methane oc-
Sand and . 0 cno ol .
drogeclogic | apt gravel | Sand and gravel currence and provides an initial conceptual framework that can be utilized in the
4 : over over confining
subcategories 40% edroc uni % . . . .
2o e | o investigation of stray gas in south—central New York.




