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Basic ideas:


Natural and anthropogenic trace components in ground water are important for monitoring subsurface flow systems (dissolved gases) or can have negative impacts on potability (As, Fe, nitrate, H2S).  As demand for potable water increases, deeper aquifers are being exploited where little information is available on the compositions and concentrations of trace components.  Concurrently, field projects are underway to evaluate the potential effectiveness of geologic sequestration of CO2 in deep (3,000 to 10,000 ft) saline (>10,000 ppm TDS) aquifer systems.  Laboratory (Kolak and Burruss, 2006) and field (Kharaka, et al, 2006) studies demonstrate the CO2 mobilizes organic matter and trace metals as it interacts with minerals and organic matter in the subsurface.   A critical issue in full-scale implementation of geologic sequestration of CO2 is monitoring the environmental impacts of CO2 storage, especially the potential for leakage from to shallower potable water ground water systems.  Establishing regional baselines of dissolved gases, trace metals, and organics in relatively deep (1000 to 3000 ft) aquifers overlying storage sites is critical for several reasons.   First it establishes base level concentrations for detection of CO2 flux before it reaches shallower levels and base levels for evidence of transport of additional, potentially hazardous trace components with CO2and deep formation water from storage horizons.  Ideally such baselines should be established for deeper hydrologic flow units including potential storage units. Baseline information is critical for establishing criteria for measurement, monitoring, and verification (MMV) of CO2 sequestration.  Furthermore it provides critical information on the potential for progressively deeper aquifer systems to be added to future inventories of ground water supplies.

Basic problem:


No one has this information.

Geology contributes:

1. Knowledge of the state-of-the-art in geologic sequestration of CO2. 

2. Knowledge and analytical methods for CO2-organic matter-rock interactions

3. Knowledge of the geologic and geochemical processes that control hydrocarbon and non-hydrocarbon gas compositions in the subsurface

Geologic Discipline must be a partner with Water Resources Discipline to carry out this work.  It cannot be done by either discipline alone.

New technologies, expertise needed:

1. Expertise in experimental and analytical geochemistry to develop new methods and to collaborate with partners developing new methods.

2. Tools for downhole sampling of groundwater at in-situ pressure and

temperature.

3. Tools for subsurface, embedded remote monitoring of critical indicators of flow and gas leakage (pH, dissolved CO2, Cl-, EC, what else??).

4. High resolution geophysical imaging of aquifer systems at intermediate

depths (1000-3000 ft) and greater depths as needed.

Strategic partners

1. EPA: CO2injection is currently regulated under the Clean Drinking Water Act through EPA’s Underground Injection Control program.  Many regulatory issues are to be defined and EPA is seeking input from USGS.

2. DOE and National Laboratories:  DOE is funding a variety of projects on MMV for geologic sequestration of CO2, including models of CO2 flow in a variety of leakage scenarios and a variety of analytical tools to detect and monitor leakage.  These projects desperately need baseline information for “ground truth” and knowledge of the natural undisturbed system prior to injection.

3. Federal land management agencies (BLM, Park Service, Forest Service): CO2 will be sequestered under Federals.  Federal land managers will need tools to monitor CO2 storage and potential leakage.

Barriers:

1. Lack of GD knowledge, understanding, and commitment to the scale of geologic sequestration of CO2 necessary to impact climate change.

2. Availability of samples.  Do we need to install boreholes for sampling and monitoring?  Costs, although recent advances in “microhole” coiled-tubing drilling technology could decrease costs.

