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Description

LBNL researchers have long experience in Health, Safety, and Environmental (HSE) risk
assessment for environmental pollutants. In the project, we will develop a coupled modeling
framework for HSE risk assessment for geologic sequestration of CO,. The framework will
couple the following (i) geologic description of the reservoir, caprock and shallower
formations, (ii) simulation of subsurface CO, migration, (iii) CO, dispersion over the ground
surface and into buildings, (iv) exposures to human and ecological receptors, and (v) risk
characterization. The framework can be used to assess the risks to plants, humans, and other
animals of various leakage and seepage scenarios. The basis for the risk assessment is a
detailed prediction of CO, concentration in space and time in both the subaerial and
subsurface environments. Risk assessment of this type would normally be carried out prior to
sequestration project development, although it could also be used to assess risks from known
leakage from an operating storage reservoir. This framework will be demonstrated in this
project through its application to the potential use of an onshore natural gas reservoir for
carbon sequestration. No products will be manufactured or commercialized. None of the
information used or developed in this project is confidential.

Process Flow Diagram
Risk assessment is fundamental to public acceptance and ultimate deployment of geologic

carbon sequestration. Risk assessment is based on the ability to predict accurately CO2
concentrations likely to impact plants, humans, and other animals.



Work scope

In this project, we are investigating how CO?2 is transported through the geologic subsurface
from the target formation along potential leakage paths. During the leakage process,
significant attenuation due to secondary hydrodynamic trapping, solubility trapping, and
dispersion is expected. When CO2 reaches the shallow subsurface and seeps out from the
ground, further dispersion will occur. We are investigating through numerical simulation the
transport and dispersion processes associated with CO2 leakage, seepage, and atmospheric
dispersion. The results of these analyses will feed into the risk assessment framework
development and application. All times below are in months from project initiation on April
4,2002.

3 Months (LBNL)

Task 1. Report on modeled surface leakage rates for a range of scenarios for CO,
sequestration in geologic formations. Oldenburg et al. (2002a)

Task 2. Interim report describing the requirements and design for the coupled model for HSE
risk assessment. Oldenburg et al. (2002b)

7 Months (LBNL)
Task 3. Report on atmospheric dispersion of CO, from leakage scenarios provided in Task 1.
13.5 Months (LBNL)

Task 4. Report on the coupled model, including methodology, structure and validation
studies.

20 Months (LBNL)
Task 5. Report on case studies that use the coupled model for HSE risk assessment.
21 Months (LBNL)

Task 6. Final report summarizing all aspects of the HSE risk assessment using coupled
subsurface/atmospheric models.

Stage Gate Criteria

Completion of deliverables demonstrates that the project is moving forward successfully.

Proof of Concept

Proof of concept for this project will be the defensible application of the methods as reported
in our Task 5 and Task 6 reports.



Links

We are simultaneously developing simulation capabilities under an internally funded project.
These new capabilities are used in this current BP-DOE CRADA project. This project is not
directly dependent on any projects outside of LBNL, although we are currently in discussion
with the SAMCARDS team at TNO to which we may be contributing results and capabilities
in the coming year.

Cost Abatement Potential

We have not considered cost abatement.

Risks

Schedule

We foresee no difficulty in meeting the Task 4, 5, and 6 project deliverable deadlines within 2
weeks of the due dates. Below is a Gantt chart for the project.
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Budget
The details of the project scope are currently being reassessed in light of the recent $50k
budget reduction.



Technical
We are not considering cost abatement.

Highlights this month

We completed simulations of leakage and seepage with barometric pumping (i.e., variable
surface pressure boundary condition). We observed in the simulations that barometric
pumping can create higher seepage fluxes and higher near-surface CO2 concentrations during
periods of low pressure. However, these trends are reversed during periods of high
barometric pressure. Thus in a time-averaged sense, barometric pumping has a negligible
effect on seepage and near-surface CO2 concentrations.

We finalized our manuscript on seepage and leakage in preparation for review under the terms
of the contract.

We met with Toon Leijnse (TNO) at the Fall Meeting of the American Geophysical Union to
discuss our projects and how LBNL and TNO can collaborate on risk assessment research.
We sent electronic copies of all of our report deliverables to Dr. Leijnse.
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How To Modify This Report

To create your own version of this template, choose File New and select this template. Be
sure to indicate "template" as the document type in the bottom right corner.

1. Insert your company information in the name and your address in the frame
in the upper right corner of the cover page.

2. Choose File Save As. At the bottom of the menu, choose Document
Template in the Save File as Type: box. Save the file under a new name to
protect the original, or use the same name to replace the existing version.

To create a document, choose File New and choose the template you just created. Assuming
you followed the steps above, your company information should appear in place.



How to Delete Graphics

To delete a graphic, click on each object (in Page Layout View) to select, and press Delete.
To delete the Return Address frame, click on the text to reveal the bounding border of the
frame. Click on the border, and press Delete.

To lighten or darken the gray shaded areas, click to select the frame, and choose
Drawing Object from the Format menu. Experiment with the options to achieve the best shade
for your printer. To change the shading of the earth, double-click on the graphic to activate
the picture. Click in the gray area of the picture, and choose Drawing Object from the Format
menu. Choose a new shade, and choose Close.

How to Create a Footnote
To create a footnote, choose Footnote from the Insert menu and click OK.

How to Force a Page Break
In general, the best way to force a page break is to first insert a blank paragraph, and choose
Break from the Insert menu. In the dialog box, click the Page Break button, and then OK.

How to Modify a Table
To modify an existing table, such as the table below, position your cursor in any cell. To
modify the table, access the Table menu to select the desired action and/or result.

Competitor Cur Sh
ren are
t in3
Sh Yrs

are .
Largest 50 30
competitor % %
Second largest 25 20
competitor % %
Third largest 15 12
competitor % %

Table. Projected Growth of Competitors.

How To Edit Table Text
Table text can be edited and formatted like regular text. Simply select text and type to replace,
or apply different formats as needed using the various formatting menus.

I You can search for additional help on the Help menu.



