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CES 

Ernest Orlando lawrence 
Berkeley National Laboratory 

The Earth Sciences Divis ion (ESD) at Berkeley Lab 
brings together geoscientists, mathematicians, 

microbiologists, computer sc ientists, and engineers 
to address globa l, national, and loca l prob lems 
related to energy resources, envi ronmenta l 
remediation, nuclear waste disposa l, and global 
change. ESD blends fundamental and app li ed 
research to tack le some of th is country's most 
pressing issues, whi le at the same time bu ilding the 
knowledge base to address future concerns. 

The ESD tea m consists of 200 fu l l and part-time 
geoscientists, many of whom are also affil iated w ith 
the University of Cal ifornia at Berkeley. To 
continual ly broaden our knowledge base, we also 
co llaborate with sc ientists across the nation and 
around the wor ld. 

Through these co ll aborations we seek to bui ld 
bri dges and enhance synergy among sc ientists, 
disciplines, and institutions. In this way, we can 
deliver so lutions to ou r most cha llenging energy 
resource and environmental prob lems. 

For more information v isit our web site at 
http:/ /www-esd.lbl.gov, or contact: 

Sally M. Benson 
Division Di rector 

51 0-486-5875; smbenson @lbl.gov 
Bo Bodvarsson 

Head, Nuclear Waste Dept. 
51 0-486-4789; gsbodvarsson @lbl.gov 

Ernest L. Maje r 
Head, Subsurface Geosc iences Dept. 

51 0-486-6709; elmajer@lb l.gov 
larry R. Myer 

Head, Energy Resources Dept. 
51 0-486-6456; lrmyer@lbl.gov 

jennie Hunter-Cevera 
Head, Center for Environmenta l Biotechnology 

51 0-486-735 9; j chunter-cevera@ lbl.gov 
Don DePaolo 

Head, Center for Isotope Geochemistry 
51 0-643-7686; djdepaolo® lbl.gov 

Ernest Orlando Lawrence Berkeley National Laboratory is 
operated for the DOE under Contract No. DE-AC03-
76SF00098. 
PUB-799 



fkPR.OVtN{f OUR. ENVtR.ONkENT 

ESD sc ienti sts are seeking so lutions to so il and groundwater 
contamination ca used by industr ial, agri cul tural, and weapons 
production acti viti es. O ne major accomp lishment is the 
development of new materia ls for creating subsurface 
containment systems to prevent migration of contam inants. 
These materia ls are injected into the ground in an aqueous 
solution that ge ls to form a stable, long-term containment 
system that prevents further pol lu tion of grou ndwater and so il s. 

J>R.OTECTtNG OUR. ENERGY RESOURCES 

Our country must have energy resources that are 
affo rdable, dependable, and protective of the envi ronment. 
Together w ith the o il and gas industry, ESD scientists are 
deve lop ing methods to increase production from mature oil 
fi elds by obta ining a more accu rate description of the reservoir 
structure. For example, we have deve loped new high-

UNDER.STANDtNG THE EARTH 

The earth is a complex phys ica l, chemica l, and biologica l 
system. Through a dedicated program of fundamenta l resea rch 
ESD resea rchers, together with our UC Berkeley facul ty 
affi liates, have deve loped knowledge that allows us to probe 
the ea rth at many sca les, from molecules to kil ometers, in 
order to further understand the important processes and 
interactions that shape our planet. Signifi ca nt advances 
inc lude improved mode ling of heat and mass transfer and of 

SAFELY lltSPOStNG OF NUCLEAR. WASTE 

ESD has been invo lved for many years in nuclear waste 
d isposa l issues confronting the nati ona l and international 
community. Decades of generating electri c ity with nuclear 
reactors has led to ou r country's accumulation of la rge 
quantiti es of high- leve l rad ioacti ve waste. The preferred 
strategy fo r managing thi s waste is long-term isolation in 
geologic formations. Yucca Mountain, a remote site located in 
the Nevada desert, is being stud ied to assess the feas ibili ty of 
storing wastes in unsaturated tuffs. 

PR.OkOTtN{f HEALTH AND EDUCATtON 

Community involvement in so lving environmental cl ea nup 
prob lems beg ins w ith education and training. ESD strives to 
generate awareness, interest, and understanding of the earth 
sc iences and their importance to human and ecologica l hea lth 
through publi c outreach and education programs. One 
example is the SELECT program, wh ich seeks systematic and 
cost-effective methods to manage environmental cleanup. Its 

We also are taking steps to solve one of Ca li forn ia's most 
press ing environmenta l problems- se lenium contamination of 
our wate rs, soil s, and sed iments. By address ing such key issues 
as w hat leve ls of se lenium are safe and how to remove 
se lenium before it enters the environment, ESD scienti sts have 
found so lu tions to challeng ing problems such as po llution of 
the Kesterson Reservo ir. Through th is and other p•-ojects we 
have learn ed about the criti ca l ro le of microorganisms in 

reso lution seismic imaging techn iques for locating fractures 
that transport reservo ir fluids. 

It is also vi ta l to develop other energy resources. 
Geothermal energy is a c lean alternative to fossil fue ls. It can 
be used to produce electri city and can be utili zed directly for 
heating w ithout emission of harmful greenhouse gases. Over 

coupled physica l-chemical-mi crob ial interactions that control 
subsurface contam inant remed iation. Advances ir se ism ic and 
electromagnetic imaging techniques also have be, ~ n made by 
ESD sc ient ists. 

To support these research activ ities, the ESD has bu il t and 
ma in tains the fo ll owing faci li ties: 

• Center for Computational Se ismology 
• Center for Environmental Biotechnology 

ESD sc ienti sts play a cr itica l ro le in the DOE's characteri
zat ion of th is site. One of our key contributions i!· a 30 site
sca le model of hydro logic f low w ithi n the unsaturated zone. 
The results of this mode ling are used to assess how the 
mountain wi ll perform as a deep geolog ic repository. ESD 
sc ientists also p lay key roles in fie ld-sca le heater :ests 
des igned to mimic how the site will behave whe11 rad ioactive 
w astes are emplaced in the repository. 

goa l is to design and develop a fl ex ible, PC-based software 
system that wil l prov ide enviro nmental information to 
managers, sc ienti sts, and the pub lic. The Bioremed iation, 
Education, Science and Techno logy (B EST) program is another 
example of our educational activit ies. BEST is an 
environmental education program furnish ing bior2mediation 
curricula, courses, and fellowsh ips to under repre~ented 

environmental cl eanup. We are now looking at how to app ly 
these m icrob ial processes to the bioremed iati on of 
rad ionucl ides and other meta ls. 

This focus on naturall y occurring processes to remediate 
contaminants has led to a multidisc iplinary environmental 
biotechno logy program that brings together scientists to solve 
environmental po llution prob lems. Research focuses on 
biogeochem ica l transformations, e v ironmental diagnostics, 
and env ironmental ri sk assessment J;lased on bioava ili bity. 

the past two decades, ESD sc ienti sts and engineers have 
developed a wea lth of techno logy for locating geothermal 
resources and pred icting the amount of energy that can be 
extracted from them. Through partnerships w ith domestic and 
in ternat ional producers of geothermal energy, we have made a 
signifi ca nt contr ibution to the current and growing use of this 
environmentall y fri endly energy source. 

• Center for Isotope Geochemistry 
• Environmen tal M easurements Laboratory 
• Geosc iences M easurement Center 
• Rock and Soi I Physics Laboratory 

ESD sc ienti sts also can access the major user fac iliti es at 
Berke ley Lab, inc luding the Advanced Light Source, the 
National Center for Electron Microscopy, and the National 
Energy Research Sc ientifi c Computing Center. 

ESD also heads the Internat ional Center for Nuclear Waste 
Disposal, which was started at Berkeley Lab in response to the 
need to maintain communication and share information 
among countries invo lved in nuclea r waste management and 
disposal. The Center w ill foster the development and 
app lication of techno log ies that w ill prov ide cost-effective and 
timely so lutions to this ever-growing, world-wide problem. 

groups. Innovative features of the BEST curri cula include the 
use of distribu ted learning techno logies and an academic Area 
of Concentration in Bioremediation . The BEST Centers at ESD, 
UC Berke ley, and j ackson State University provide student 
access to cutting-edge b ioremed iation research and advanced 
analytica l techno logies. 

Berkeley lab's visualization of land 
subsidence due to oil production at the 
South Belridge oil field, Kern County, 
California. (Contact: larry Myer) 

ESD's computer modeling group in the 
Nuclear Waste Department developed the 
30 site-scale model of the Unsaturated 
Zone of Yucca Mountain, Nevada. 
(Contact: Bo Bodvarsson) 
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