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= Groundwater (baseline,
post-production analytes).

= Produced water* (very
high TDS).

= Drill cuttings (TPH,
NORM?).

*Produced Water Analysis and Quality Assurance, May 2014. Texas Commission on
Environmental Quality Environmental Trade Fair and Conference, Austin Texas.
Gratson et al.
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= Baseline and post-drill E&P.
= Landfills.
= Stray Gas.
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- ~ Headspace Basis

» TC=CIA+CIAH

TC = final aqueous concentration

C,: Concentration in the aqueous phase during
equilibrium.

C.y: Concentration in the headspace, that was originally
in the water.
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CIA < plgas /HIC *MW

= P, Partial pressure of the gas component.

= Hq: Henry’s Constant®, in units of Pg/ Xg .

* For additional information on H, see Wiesenburg and Guinasso 1979;
Carroll 1991; Sander 1999; and Smith 2007.
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CIAH < VIHS /VIL xClgas * plHS

V,s: Headspace volume during equilibrium
conditions.

V| : Liquid volume during equilibrium conditions.

C,as: Concentration measured during equilibrium
conditions
(GC measured).

Phs: Absolute pressure of gas in the headspace
during equilibrium conditions.

For methane ClAH /CLA often > 10:1
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== Sensitivity of Parameters

= C,versus C,yratio

= Volatility of light gases favors gas phase, also
function of VIAS /VIL .
» ClAH dominant term.
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=" Open or Closed

RSK-175: does not include open container step.
PA-DEP 3686, Revision 1. Step 10.1.2 “Open a

VOA sample vial and...”

Opening provides for dilutions and easier

handling of exact volumes.
Potential loss of light gases.
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ase 1: No Headspace as Received, not
Under Pressure

= |If container is not opened, V|, and Vg are
estimated:

= 40 mL VOA vial is rarely 40 mL.

= 25% low bias possible if true VOA volume is
35 mL.

= Hc: Since C,, dominates, Hc impact attenuated.
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Incorrect

V, +V,,
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0.6500 bias_ -
0.6000 T T T T T T 1
34 35 36 37 38 39 40

True container volume (mL), =V, +V,,

41

V| kept constant at 20 mL, V,,
reduced due to smaller true
vial volume.
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Concentration Ratio

1.0020

Varying H
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This parameter is less sensitive than V| and Vg
However, it is advised to adjust H_ with temperature
to minimize propagation of errors.
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Se 2: Container Arrives with

Headspace

= How created?
= Exsolvation between sampling and laboratory.
= Loss of water, air into container.

= Both imply loss of analytes.
= PA-DEP 3686, Revision 1: 6 mm reject or qualify.

= Sampling at depth — exsolvation — pressure
(Pyg) accounted for?
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= t Gas Analysis Issues

Sample collection techniques.

Sample handling (opened, preserved).
Calibration (dalily, saturated, dilutions).
Pressure and or headspace as received.

True water and headspace volumes during
equilibrium.

Equilibrium (laboratory) temperature and pressure.
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=== Other Parameters

Preservation and holding time.
= Extended holding may increase methane.

Total Dissolved Solids (TDS) — salting out.
> 1000 ppm TDS, impacts Hc for methane.

Surfactants, high MW compounds — opposite as
TDS.

Surrogates.
PT or Reference Standards.
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