


Cherry Valley Coke Ovens
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Purpose of the Study

* Characterize the hydrology and
chemistry of the Cherry Valley coal mine.

 |dentify how factors such as the geologic
setting influence the amount of water
discharging from the mine and its
chemical composition.



Characterizing the Sites

* Hydrologic Characterization
— Flow rate of discharge
— Conservative tracer (Chloride)

e Chemical Characterization
— In situ and lab measurements

* Measurements and water samples were taken
every two weeks from May 2011 to May 2012.



Site Description

* Middle Kittanning Coal Seam
— Mined 1870 through 1905
— Slope entry, water pumped out
— ~48 meter thick overburden (max)
— Shale and Sandstone w/ Till Cap

* Water has been discharging from
the mine entry since at least the
1950’s.
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Hypotheses Tested

Subsidence fractures provide a pathway for recharge
into the mine from the surface and shallow subsurface.

Fractured Zone
(10-24x Mined
Thickness)
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Hydrograph Analysis
Recession started in late May in 2011 but late March in 2012.
Peak discharge in 2011 = 2468 m3/day
— March, April, and May precipitation: 44.7cm
Peak discharge in 2012 = 1506 m3/day
— March, April, and May precipitation: 17.7cm

Four distinct quickflow events during the 2012 recharge period.

Discharge throughout Project 2011/2012 Recharge Period

1600 -
— . <B-Discharge (m¥day)
-=-Discharge (m3day) 1400
—Runoff (m¥Yday)
i 3;1200 *
©
<1000 -
* E
o 3800 -
o
: £ 600 |
&
R
Q 400 -
200 A
T T T T T T T T T T T O | AI A l‘ A
L] L] L | L | i L | L | L | o~ o o~ o~ o~
L] L] Lo | i i | i Lo | L] i i L] L] L | Lo | Lo | i (o] (o] (o] o~ o~
S I A 0% 0% § % § § 3 9
=27 &80258 883 <2 g 8§ 2 & & 2 & & &8




Hydrograph Analysis

Separation of the quickflow and baseflow using a method for developed
for karst springs.

Applied to the recession period of 2011 (112 days from May 28t through
September 17th)

Analysis showed:
— 80% Baseflow 2800 Discharge during 2011 Recession Period

— 20% Quickflow

= Quickflow

+Baseflow

Quickflow = 2256.3e0-03%x
R?=0.9768
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Chloride Analysis

* Shallow groundwater is contaminated by road salt
e Simple mixing results:

— Discharge: 46% Shallow, 54% Deep

— Main Entry: 97% Shallow, 3% Deep

— Mine Drain: 64% Shallow, 36% Deep

Chloride concentrations of the mine discharge and wells
Mixing Components Mixing Result
Shall Deeper Discharge Main Drain
i aliow I
Location P g Entry
Chloride
56.2 5.8 32.8 54.6 38.5
(mg/L)




Chloride Analysis
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Hypotheses Tested

The surface sediment in glacial deposits provide
sufficient alkalinity to naturally buffer the acidity
produced by oxidation reactions within the mine.

l Precipitation

Overburden § Water acquires
alkalinity (Ax)

fromdissolution
of CaCOs3

l If Ac.> Ay then

Coal \ Oxidation of FeS; drainage is acidic
generates acidity (Ac)

G




pH and Alkalinity

* Circumneutral pH (6.20 to 6.68), Alkalinity > 100 mg/L as CaCO,
* Glacial Till = 208 mg/L alkalinity as CaCO,
* Main Entry = 115 mg/L alkalinity as CaCOj,

Alkalinity and Discharge
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Hypotheses Tested

The magnitude of the discharge rather than changes in
concentration controls the loading of dissolved species
throughout the year.




Discharge (m?/day)

 Sulfate concentrations vary from 231 to 292 mg/L

Sulfate

e Sulfate increases during recession due to:
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— End of dilution effect
— Longer residence time

— Flushing effect
» Sulfate loading is controlled by discharge.

Sulfate and Discharge
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~ Sulfate Loading and Discharge
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Discharge (m%day)

Iron

* Iron concentrations vary from 0.2 to 6.9 mg/L

e Factors limiting the amount of dissolved iron:
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High pH — Low ferric iron (Fe*3) solubility
High Alkalinity — Precipitation of siderite (FeCO,) inside the mine
* Iron loading is controlled by concentration
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Conclusions

* Fractures bring water from the
glacial till to the mine.

* The alkalinity from the glacial till is
sufficient to buffer the acidity
produced in the mine.

* The discharge rather than
concentration controls the loading
for all dissolved species except iron.
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Questions?
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