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Methods

Tracer Sampling and Analysis

The water-phase tracers are soluble in water and are therefore produced with any water from a well
(production or USDW). Samples are analyzed at the University of Utah using an HPLC with fluores-
cence detection.

The vapor-phase tracers are mixed with the CO, and can be collected on Capillary Adsorption Tube
Samplers (CATS) directly at the wellhead. CATS and the analytical equipment are very easily contam-
inated by water and hydrocarbons. Leonard
Garcia (NMT) developed an inexpensive Gas-Qil
Separation Tanks (GOST; right) to allow for a pure
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gas (tracer) stream to be collected in the field with
minimal effort (US Patent Pending). Samples are
analyzed at NETL-Pittsburgh using a gas chro-
matograph (GC).

Sampling frequency at production wells is gener-
ally high immediately following tracer injection,
but tapers off by approximately 3 months.

Preliminary Tracer Results

Though the SWP tracer program has been active since 2014, a comprehensive analysis of the tracer
recovery is not yet complete. However, some preliminary conclusions can be made based on results
from the different 5-spot patterns.

1.  Injected tracer slugs must be trailed by sufficient volumes of injectate fluid (water or CO,) so that
the tracer is sufficiently dispersed in the reservoir before the WAG cycle alternates to the contrasting
fluid. For the FWU, ~30 days of additional fluid injection has been found to be sufficient.

2. Rapid tracer“breakthrough’, indicative of fast pathways (fractures, faults), is not uncommon
within some FWU patterns.

3. Tracer“breakthrough”for wells beyond the injection pattern with/without concurrent break-
through for neighboring wells, indicative of fast pathways (fractures, faults), supports at least one
previously mapped structure in the field.

4.  Tracer return for a given pattern is highly dependent on reservoir heterogeneity, but also on EOR
factors (WAG cycle, fluid injection flow rates, production rates, etc)

5. Vapor-phase tracer results are more variable than aqueous-phase tracer results, owing to in-
creased effects of heterogeneities, sampling artefacts, or other factors.

6. Determination of CCS/EOR reservoir attributes such CO,/oil saturation levels, CO, storage capaci-
ty and/or sweep efficiency will require careful analysis owing to variable fluid injection rates over
time/pattern, and the effect(s) of multiple producing wells per pattern.
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