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Mission
to provide objective integrated scientific research and service, in cooperation 
with other academic and research units of the university of Illinois and 
elsewhere, that allow citizens and decision-makers to make choices that ensure 
sustainable economic development and enduring environmental quality for the 
people, businesses, and governments of Illinois.

Vision
In providing our citizens with proactive research to assure wise and sustainable 
management of Illinois’ natural resources, the Institute of natural Resource 
Sustainability will serve as a national and international model of cooperative, 
multidisciplinary research and service as a key to economic development and 
environmental quality. the integration of multidisciplinary, natural resource 
research institutions with a major university is a unique opportunity that will 
continue to be an example for the nation and the world.



The Institute of Natural Resource Sustainability at the University of Illinois was 
established by statute on July 1, 2008. INRS comprises the Illinois Natural History 
Survey, Illinois State Geological Survey, Illinois State Water Survey, and Illinois 
Sustainable Technology Center. The Institute builds on the Surveys’ reputations for 
applied research and service and works to:

• Promote innovative, interdisciplinary approaches to the resource sciences

• Increase research collaborations with University of Illinois faculty and students

• Extend strong partnerships with federal, state, and local governments, the private 
sector, colleges and universities, foundations, nonprofit organizations, and others

• Build a broad and diverse funding base to support a pro-active and flexible  
research agenda

• Invest in talent, facilities, equipment, and technologies to strengthen and extend 
the Institute’s capacity and impact

• Effectively communicate innovative work 

• Improve the administrative efficiency and effectiveness of operations
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The Institute of Natural Resource Sustainability 
(INRS) has existed for almost a year and a half, and the 
enhancement of its potential to serve society by being 
placed wholly within the University of Illinois is becom-
ing more and more clear. I believe that the University 
and State Scientific Surveys staff who were involved 
in the creation of the INRS had expectations that the 
momentous merger of July 1, 2008 would be beneficial to 
both parties, but I must admit that, from my perspective, 
the benefits have far exceeded our expectations. Even a 
cursory look at the “snapshot” that this report provides 
will give you some idea of the growth in productivity 
and cross-disciplinary liaisons that placement within 
the U of I structure has created. 

A direct indicator that reflects how much the Surveys 
have thrived as partners in INRS can be seen in the 
comparative financial figures listed on page 18 of this 
report. Our contract and grant expenditures increased 
by more than 10% over the past fiscal year and account 
for more than 8% of the total research dollars generated 
on campus. We anticipate that with new and expanding 
funded projects in energy, water, and wildlife research 
over the next year, this figure will jump significantly.

As part of the University, INRS operations and admin-
istration have experienced increased support and 
flexibility. We have better access to University services 
and programs, and greater opportunities to collaborate 
with faculty. We are strategically coordinating our own 
work as never before, with weekly directors’ meetings, 
quarterly retreats, and Institute-wide committees. We 
are launching multiple initiatives that enhance linkages 
among the Surveys, eliminate redundancy, and increase 
our effectiveness, reach, and impact. The Institute has 

created a new foundation on which our researchers can 
build and improve on our century-and-a-half legacy of 
service and scientific excellence.

The Surveys that make up the Institute are perhaps 
best known for providing timely and useful resource 
information to state and local government, industry, 
and citizens. While the people of Illinois will always 
be the direct beneficiaries of our work because of our 
statutory responsibilities, solutions and innovations 
developed here are disseminated and adopted around 
the world. In the past year alone, we have hosted 
delegations from China to study our carbon sequestra-
tion projects, worked to develop sustainable biofuels in 
Haiti, presented the innovative Mud-to-Parks project 
to an international conference in China, and partnered 
with India on environmental compliance assistance. 
Each of these projects was developed, tested, and imple-
mented with partners here in Illinois. This approach 
continues the Surveys’ long history of exporting our 
Illinois-based research to other states and countries 
that experience similar societal and natural resource 
challenges, which in turn enhances the Surveys’ reputa-
tions and funding opportunities. 

On behalf of the 600 scientists and professional staff of 
the Institute, thank you for your continuing support of 
the unique research and service that the Scientific Sur-
veys have contributed and continue to contribute to the 
economic and environmental well-being of the citizens 
of Illinois and beyond. 

William W. Shilts, Ph.D. 
Executive Director 

Message froM the executIVe DIrector
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Executive Director Bill Shilts established the Institute 
office, which in coordination with Survey leadership and 
staff, helps guide the Institute in pursuit of its mission and 
goals. Gary Miller became Associate Executive Direc-
tor in July, leaving his post as Interim Director of the 
Illinois Sustainable Technology Center. Libby Johnston 
joined INRS in October as Coordinator of Communica-
tions. Steve Wald is Assistant to the Executive Director, 
and Angie Wisehart is Administrative Assistant. 

After the transfer to the University, the Board oversee-
ing the Scientific Surveys was significantly expanded as 
the Illinois Board of Natural Resource Sustainability. 
Members include representatives from the University of 
Illinois, other state universities, state and federal agencies, 
business and industry statewide, and the City of Chicago.

Mike Demissie was named Director of the Illinois State 
Water Survey in February. A water resources engineer, 
Mike joined the Water Survey in 1976. Brian Anderson 
heads the Illinois Natural History Survey. Don McKay 
is Interim Director of ISGS, and John Marlin is Interim 
Director of ISTC. 

The Institute launched a series of initiatives in its first 
year that demonstrate the new directions made possible 
by its cooperative structure and new University setting. 
In addition to the projects featured on the following 
pages, these included:

MIlestones anD sIgnIfIcant Projects

• Mathematical modelers from across the Institute 
jointly hosted a campus-wide modeling workshop, 
featuring state-of-the-art computer applications to 
model everything from climate to thermal combustion 
to decision support software. The workshop attracted 
participants from across campus and fostered new col-
laborations and partnerships on future projects. 

• Drawing on its breadth and depth of experience with 
geographic information systems (GIS) applications, the 
Institute became host of the University of Illinois ESRI 
(Environmental Systems Research Institute) Develop-
ment Center. INRS GIS practitioners will partner with 
departments across campus using GIS, train students 
in GIS techniques, and pioneer new applications for 
this very powerful spatial information tool. 

• Institute managers and researchers participated in 
a number of campus-wide sustainability initiatives, 
including efforts to plan large, multi-department col-
laborations on energy, water, and climate. 

• The Institute provided space in the Natural Resources 
Building for the new University of Illinois Office of 
Sustainability, whose mandate includes applying 
sustainability criteria to campus operations as well as 
University research priorities and partnerships. The 
Office and Institute have complementary missions and 
will be important partners going forward.

Fiscal Year 2009 was our inaugural year as an Institute in a new institutional 
home, the University of Illinois. It was a year of change at all levels: new 
leadership; new governance, relationships, and partners; and renewed enthusiasm 
for our mission to inform sustainable resource decision-making statewide. 
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mercury emissions in coal-fired power plants. The 
technology, demonstrated at Ameren’s Meredosia 
power plant, reduces operating costs and is being 
licensed commercially. 

A team of AETI and other University of Illinois 
researchers is investigating the potential energy and 
environmental applications of nano-structured cata-
lytic carbons.

construction begins on new herbarium building
An example of the collaboration that is central to the 
mission of the Institute is the new Robert A. Evers 
Laboratory to house the combined Illinois Natural His-
tory Survey (INHS) and University of Illinois herbaria. 
Ground was broken in the University Research Park in 
September for the future home of the INHS plant and 
fungus collections and the University’s Plant Biology 
and Crop Sciences Departments collections.

Construction of the two-story, 20,000 square-foot 
building is scheduled for completion in November 2010. 
The much-needed new facility is the result of long-
term cooperation among the University of Illinois, the 
Research Park, and INRS.  The facility will promote bio-
diversity conservation by bringing together taxonomists, 
experimental biologists, resource managers, and policy 
makers to solve problems in natural resources manage-
ment such as the threats to Illinois’ plants and animals 
from invasive species and climate change.

The centerpiece of the new building will be its 4,500 
square-foot collection room, which will provide state-
of-the-art storage for the three collections, currently 
housed in separate facilities across the Champaign-
Urbana campus. When combined, the collection will 
contain about 875,000 dried specimens, making it the 
13th largest plant and fungus collection in the country. 
The room will have special climate controls to protect 
the specimens, some of which date back to the Survey’s 
founding more than 150 years ago. The building will 
also provide space for University staff and visitors to use 
the collection, in addition to offices and laboratories for 
Survey scientists and the Species File Program dedicated 
to advancing management and distribution of taxo-
nomic data throughout the world.

aetI leads co2 technology 
The Advanced Energy Technology Initiative (AETI) is 
a key effort of the INRS to pursue research and devel-
opment in five areas related to conventional energy 
resources: CO2 capture, water-energy issues, air toxics 
control, nano science and engineering, and geological 
carbon sequestration or storage. AETI originated in the 
Illinois State Geological Survey.

Capturing CO2 emissions associated with industrial and 
energy production has enormous potential for address-
ing climate change. This year, AETI, as part of the 
Midwest Geological Sequestration Consortium (MGSC), 
reached a milestone in one of the nation’s first large-
scale studies to confirm that carbon dioxide emissions 
can be stored permanently in deep underground rock 
formations. Drilling of the 7,230-foot-deep injection well 
on the 207-acre Archer Daniels Midland (ADM) ethanol 
plant site for the Illinois Basin Decatur project started 
February 14, 2009. MGSC is partnering with ADM, 
Schlumberger Carbon Services, and others on the entire 
carbon storage process using ADM’s ethanol plant as the 
CO2 source. Carbon dioxide dehydration and compres-
sion facilities and a pipeline are to be completed in 
spring 2010, with the first injections expected to begin in 
August. ISGS and AETI lead the MGSC in conjunction 
with the Indiana Geological Survey and the Kentucky 
Geological Survey. 

In other CO2 work, AETI has developed a patent-pend-
ing process for post-combustion CO2 capture that will 
reduce costs by about 40% compared with conventional 
methods. An AETI-URS Corporation team is develop-
ing a novel pre-combustion process and is evaluating 
the technical and economic feasibility of full-scale 
implementation. 

To further water conservation in the energy production 
industry, AETI is evaluating replacing the freshwater 
needs of coal-based power plants with water produced 
from CO2-enhanced oil recovery, coal bed methane recov-
ery, and active and abandoned underground coal mines.

AETI and the Electric Power Research Institute have 
developed a patented technology for on-site produc-
tion of activated carbon to be used in the control of 

Drilling proceeds on the Co2 injection well at the Illinois Basin-
Decatur site. the long string casing is visible in the foreground.

Staff collect brine and determine gas composition at an oil 
production well at a Co2-enhanced oil recovery site.

Architectural rendering of the Robert A. evers laboratory, the 
future home of several InHS collections.
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Design course, they were challenged to create appealing, 
useful products from e-waste for an ISTC-cosponsored 
competition. The students conducted an e-waste collec-
tion on campus and twenty teams each developed useful 
items from the collected e-waste. The projects were 
judged by a group of industry representatives. Six of the 
teams were awarded a total of fifteen thousand dollars in 
scholarships provided by industry sponsors. 

naturally Illinois expo exposes thousands  
to Institute research
On March 13-14, 2009, the Naturally Illinois Expo 
celebrated the formation of the Institute of Natural 
Resource Sustainability at the University of Illinois. 
It was the first joint public outreach event showcasing 
the scientific research and activities of the four state 
scientific surveys united as the INRS. On the grounds 
of the Natural Resources Building on campus which 
houses the INRS offices, the Expo drew more than 2,500 
visitors. It featured 43 exhibits and included the Earth, 
Wind and Fire 5K Run and 2.5K Walk. More than 100 
Institute staff and outside volunteers staged the event, 
which received extensive media coverage.

Members of the general public, school groups, clubs, 
families, University officials, legislators, and other VIPs 
came to learn about the state’s natural resources and the 
scientific research the INRS conducts for the benefit of 
Illinois citizens and institutions. Most of the exhibitors 
were Survey scientists, including geologists, biologists, 
climatologists, engineers, geophysicists, chemists, ento-
mologists, and hydrologists. It was also an opportunity 
for students to connect with scientists in an informal, 
engaging, hands-on atmosphere—a great way to inspire 
budding scientists.

Current societal issues related to energy, climate change, 
biodiversity, habitat restoration, water quality, waste 
management, and mineral resources make education in 
earth and natural science issues more important than 
ever. The Expo was built on the success and experience 
of the ISGS Open Houses in 2006, 2007, and 2008. Work 
has already begun to improve and expand the 2010 Expo 
scheduled for March 12-13.

The building will incorporate green roofs, a soil berm to 
insulate the collection room, and other energy-efficient 
features to achieve LEED Silver certification, a measure 
of green building practices. Funding for the building 
comes from the State of Illinois, the University, and a 
private donor. The world-renowned collections of INHS 
both reflect and support the active roles that Survey sci-
entists continue to play in efforts to improve knowledge 
of Earth’s biological diversity.

sustainable electronics Initiative launched
Wasteful behavior is not only bad for the environment, 
it is also bad for the bottom line. Recognition of this will 
be a critical key to business success and competitive-
ness in the coming decades. For example, Americans 
currently own nearly 3 billion electronic products, and 
as new products are purchased, obsolete products are 
stored or discarded at alarming rates. About two-thirds 
of the electronic devices removed from service are still 
in working order, but only about 15% of this material is 
recycled. The vast majority is landfilled, creating poten-
tial health risks from component materials. 

Given the complexity and diversity of the e-waste prob-
lem, a rigorous, multidisciplinary academic approach 
is necessary to develop and implement systems that 
effectively utilize and recycle these products. A Sus-
tainable Electronics Initiative (SEI) was launched this 
year by the Institute’s Illinois Sustainable Technol-
ogy Center (ISTC). The initiative is dedicated to the 
development and implementation of a more sustainable 
electronics industry. SEI is a consortium, including 
academia, nonprofit organizations, government agen-
cies, manufacturers, retailers, designers, refurbishers, 
and recyclers. Work is underway recruiting members, 
developing the SEI Web site, and creating programs for 
research, education, data management, and technical 
assistance. SEI will conduct collaborative research, 
facilitate networking and information exchange among 
participants, promote technology diffusion via demon-
stration projects, and provide forums for the discussion 
of policy and legislation. 

University of Illinois students are already involved in this 
initiative. Through a spring semester School of Art and 

Student visitors to the 2009 naturally Illinois expo test rainwater 
samples from locations across the united States to learn how pH 
relates to sources of air pollution.

Students from the School of Art and Design present the products 
they designed for the Sustainable e-Waste Design Competition.

An ISGS scientist explains borehole geophysics and interprets 
core samples to visitors during the live, on-site installation of a 
monitoring well during the 2009 naturally Illinois expo.



6  |  INSTITuTE Of NATuRAl RESOuRCE SuSTAINAbIlITy

IllInoIs natural hIstory surVey
Inhs investigates and documents the vast biological resources of 
Illinois. founded in 1858, Inhs scientists helped establish the field of 
ecology. today, research continues in:

• habitat restoration

• ecosystem management

• invasive species

• adaptation to climate change 

• education and outreach

With more than 200 scientists and technicians, nine biological research 
stations, and the largest collection of Illinois plants and animals in the 
world (over 9 million specimens), Inhs is the nation’s premier natural 
history survey.
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new research and education center  
focuses on large rivers
This year the Illinois Natural History Survey, other units 
of the University of Illinois, and Lewis and Clark Com-
munity College began construction of the National Great 
Rivers Research and Education Center (NGRREC), a 
state-of-the-art field station at the confluence of the Mis-
sissippi, Illinois, and Missouri rivers near Alton, Illinois.

The Center aspires to be a leader in research, education, 
and outreach related to the interconnectedness of large 
rivers, their floodplains and watersheds, and their asso-
ciated communities. Since human communities have 
historically been so tied to rivers, it is surprising that 
their scientific study has lagged far behind the study of 
other aquatic ecosystems. 

Managing large rivers is extremely challenging because 
humans depend on many resources provided by 
floodplain-river ecosystems. As a result, humankind 
often alters these ecosystems in ways that fundamentally 
conflict with one another such as using rivers for both 
waste disposal and drinking water.

The Center will serve as a research facility to better 
understand the complex interactions among physical, bio-
logical, economic, and social systems associated with large 
rivers, to inform river management, and sustain natural 
and social benefits in the future. In addition to research, 
NGRREC will become a training center for young scien-
tists as well as an educational resource for the public.

Inventory of Illinois natural areas updated
With support from the Illinois Department of Natural 
Resources (IDNR) and private foundations, the INHS 
and partners from the private sector are undertaking 
a statewide update of the Illinois Natural Areas Inven-
tory (INAI: a survey of areas with rare or unique plant 
and animal communities). Using the latest scientific 
knowledge and technology, they are screening the entire 
state to find, describe, evaluate, classify, and map natural 
areas. This new INAI update will systematically verify 
the status of previously identified natural areas and 
locate sites that had been missed in the past. Already 
many high-quality natural areas have been identified. 
With the cooperation of landowners, several of these 
sites have received protected status.

The first Illinois Natural Areas Inventory was conducted 
from 1975 to 1978 to determine how much of Illinois’ 
natural lands remain. It documented nearly 1,100 sites 
encompassing 25,000 acres across Illinois that still 
retained their original plants and animals. This inven-
tory was the first of its kind in the nation.

Over the years and with support from the private sector, 
the INAI has become a very important tool for conserv-
ing the vanishing natural habitats of Illinois and its 
unique plants and animals. These natural areas act as 
reservoirs for much of the state’s biodiversity and serve 
as templates for current and future restoration efforts.

critical trends Monitoring yields Management Insights
In 2009, biologists with the Critical Trends Assessment 
Program (CTAP) produced “Forest Conservation and 
Management,” the first in the CTAP Science and Ecologi-
cal Policy Paper series. This paper summarizes the most 
up-to-date forest research, and provides concrete recom-
mendations for conservation and management of Illinois 
forests. Some interesting and significant findings include:

“… the Chicago region contains some of the most 
diverse habitats and species, including rare flora and 
fauna, of any area in the state—despite the obvious chal-
lenges urbanization poses to natural areas there. 

… if landowners undertook a few relatively simple 
and affordable best management practices, they could 
immediately and dramatically increase the wildlife 
abundance, rare plant diversity, and the overall health of 
our forests and flowing waters.

… some of the greatest abundances of wetland birds can 
be found at restored wetlands that were until only very 
recently agricultural fields.”

Similar papers on grasslands and wetlands will be pro-
duced in 2010. CTAP biologists have been monitoring 
forest, wetland, grassland, and stream habitats across 
the state since 1997 to characterize the status of Illinois 
habitats. This program is uniquely valuable not only for 
its scope, but also for revealing trends and changes over 
time. Now in the third cycle of sampling, repeat visits 
are used to quantify past changes, as well as to predict 
how Illinois’s natural areas might change in the future. 

Scientists discover previously unidentified natural areas as part 
of the Illinois natural Areas Inventory update.

Architectural rendering of the entrance to the national Great 
Rivers Research and education Center Field Station.

A CtAp botanist records vegetation data in a randomly selected 
grassland site in Henderson County. primarily agricultural, these sites 
provide important habitat for grassland-dependent bird species.
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IllInoIs state geologIcal surVey
Isgs provides earth science information relevant to Illinois’s environment, 
economy, and public safety. since 1851, Isgs scientists have earned an 
international reputation for theoretical and applied research.  
Programs include:

• carbon sequestration

• 3-D geologic mapping

• clean energy technology

• geologic hazards

• environmental assessments

Isgs is the state repository for drilling information, managing one of 
the nation’s largest geologic sample collections and maintaining over 
580,000 Web-accessible well and borehole records. 
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Innovative 3-Dimensional geologic Models Inform  
land and Water use
The work of the ISGS supports decision-making 
throughout Illinois related to economic development, 
public health, geohazards, and protection and utilization 
of water and environmental resources. 

Currently ISGS geologists and hydrologists are prepar-
ing detailed 3-D geologic models, maps, and reports for 
communities throughout heavily-populated northeast-
ern Illinois. These data provide support for local and 
regional decisions regarding land use and water supply 
management throughout the Fox River watershed. 
Similar work is being done in east-central Illinois on 
the Mahomet aquifer, which contains the major water 
supply for the area. Improved maps resulting from 
these investigations could result in significant changes 
to groundwater flow models created by the ISWS and 
will provide guidance for water supply management 
decisions in selection of locations for new wells and 
management of existing well fields.

The ISGS is actively leading the highly successful Great 
Lakes Geologic Mapping Coalition (GLGMC) compris-
ing the geological surveys of the eight states bordering 
the Great Lakes and the U.S. Geological Survey (USGS). 
The success of the collaborative approach of the GLGMC 
in advancing 3-D geologic framework modeling is rec-
ognized worldwide and has led the USGS to promote the 
GLGMC as a model for state-federal partnerships. A 3-D 
model of a portion of Lake County, Illinois, provides 
new views of the distribution and thickness of important 
aquifers in the county and will help local stakeholders 
understand and effectively manage their resources.

Installation of the first 3-D visualization lab in a geo-
logical survey in North America was begun in October 
2009. The new INRS Earth Systems Visualization 
Laboratory with its 14- by 9-foot screen uses software 
prepared for the British Geological Survey to provide 
realistic three-dimensional views of subsurface bore-
hole data, geophysical records, and geologic units that 
enhance intuitive understanding of complex geospatial 
relationships and support improved scientific analyses 
for practical decision-making. The Lab is designed to 
be used by researchers from throughout the Institute 
and University.

remote Imaging technology Provides Detailed 
surface Maps
Throughout Illinois, the lack of local, accurate ground 
surface elevation data affects all engineering projects, 
natural resource studies, and routine surveying. A 
single, current, consistent vertical elevation datum is 
critical to predict accurately and efficiently the extent 
and depth of flooding, coastal erosion, or natural 
disasters; monitor landscape changes due to artificial 
improvements; plan for roadway improvements; develop 
evacuation routes; and minimize environmental impacts 
such as storm-water runoff. To address this issue, the 
Height Modernization Program, a joint project of ISGS, 
Illinois Department of Transportation (IDOT), and the 
National Oceanic and Atmospheric Administration 
(NOAA), is providing an inventory of available elevation 
data, developing a Web site, and installing and survey-
ing the first new, high-quality benchmarks.

As part of this program, the ISGS is receiving high-res-
olution LiDAR elevation data on a county basis. In one 
application, the 2008 data are being used to better locate 
and understand the fabric and geometry of the crevice 
karst aquifers that underlie Jo Daviess County. Unlike 
other imaging, processed LiDAR bare earth return data 
provide striking color, relief-shaded images that reveal 
distinctive, roughly circular features situated below the 
crests of several ridges. These features are cover-collapse 
sinkholes, approximately 20 to 70 feet in diameter that 
are positioned along nearly east-west–trending linea-
ments in sediment overlying the dolomite bedrock. 
These features probably formed along nearly east-west–
trending crevices and provide pathways for recharge.

hydrologists assist critical Wetland restoration Program
ISGS scientists made major contributions to an IDOT 
report submitted to federal agencies regarding the devel-
opment and planning of a large wetland mitigation bank 
in southern Illinois. ISGS scientists described the hydro-
geology of the site, and with INHS scientists determined 
which areas were wetlands and how best to create or 
restore wetlands in areas of the site that are not currently 
wetlands. The report will act as a guide for activities on 
the wetland mitigation bank for the next decade. The 
bank will be used to replace wetlands displaced by infra-
structure projects such as roads, highways, railroads, 
and airports around the state. 

Color relief-shaded image from 2008 liDAR bare earth return 
data for western Jo Daviess County.

A 3-D image of data used for mapping in lake County. Boreholes 
are color coded by geologic material type, with 4 small surfaces 
that depict the distribution of sediments in a buried delta deposit.

An ISGS scientist downloads water level data from a future 
wetland mitigation bank. the bank is being built by IDot to 
offset impacts to wetlands caused by road construction projects.
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IllInoIs state Water surVey
IsWs is a leader in groundwater, surface water, and atmospheric 
research and analysis. founded in 1895, the IsWs pioneered such 
fundamental tools as groundwater modeling and Doppler radar. today, 
IsWs remains a leader in:

• water resource planning

• regional and global climate modeling

• sediment and water quality monitoring and analysis

• floodplain mapping

• atmospheric deposition monitoring

home of the state climatologist and several national climate and data 
centers, IsWs is internationally recognized for its expertise  
and innovation.
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Water supply and Demand Projections support Policy 
and Management
The availability and sustainability of water supply is 
essential for public, environmental, and economic 
health. As part of a state pilot program for comprehen-
sive regional water supply planning and management, 
the ISWS and the ISGS were charged with analyzing 
the impact of future demand scenarios to 2050 on 
water resources.

Current modeling results of the pilot project for northeast-
ern Illinois show that Lake Michigan will continue to be 
the major water source. However, the lake cannot be relied 
upon to solve supply shortfalls beyond its current service 
area. Another major source, the deep bedrock aquifers 
beneath northeastern Illinois are being pumped at unsus-
tainable rates. Analysis suggests the Fox River can provide 
additional water to meet future demand, and water con-
servation is likely to be another key factor in reducing the 
need for additional water in the northeast region.

The second pilot project addresses a 15-county area across 
east-central Illinois. Demand and supply modeling in 
this area indicates that under present conditions, surface 
reservoir capacities are insufficient to meet increased 
demands under drought conditions and, furthermore, 
that available drawdown from the Mahomet Aquifer, sup-
plying the Champaign County region, will limit future 
supply. These models provide a rational basis for develop-
ing water policy and management strategies.

IsWs Develops one of the Most advanced regional 
climate Models in the World
Climate modeling is fundamental to understanding and 
addressing climate change, and the ISWS is develop-
ing one of the most advanced regional climate model in 
the world, the Integrated Earth System Model (IESM). 
A recent study has demonstrated that climate model 
downscaling significantly reduces global models’ pres-
ent-climate biases and narrows inter-model differences 
in simulating present and future climates. 

This complex modeling system is being developed 
by sharing expertise and personnel with other insti-
tutions and countries. Scientists at ISWS and in 
China have enhanced the Weather Research and 

Forecasting–Chemistry model, and performance, as 
evaluated against the best available data, is comparable 
to or better than others published. This collaborative 
work will improve models used to understand and pre-
dict pollution concentrations in the Midwest.

floodplain Mapping Protects life and Property
Flooding is the single most predictable natural disas-
ter, as flood-hazard areas can be identified through 
hydrologic and hydraulic modeling. Identification of 
flood-hazard areas is fundamental to the protection of 
life and property. The ISWS and the Illinois Department 
of Natural Resources have been working since 2004, 
through an agreement with the Federal Emergency 
Management Agency (FEMA), to convert flood-hazard 
maps of the State of Illinois to a new digital standard. 
By the conclusion of Map Modernization in 2011, 80 
percent of the counties in Illinois will have high quality 
digital flood maps covering 97 percent of Illinois’s popu-
lation and 82 percent of the land area. 

The Illinois State Water Survey signed a separate 
agreement with FEMA in 2008 for the ISWS Hazard 
Identification and Mapping Program which will continue 
to improve the inventory of floodplain maps and data 
and will work to communicate flood risk to the public 
through FEMA’s new initiative, Risk MAP, 2010-2014.

fox river Phase two study completed
The Fox River Study Group, a coalition of various cit-
ies, villages, organizations, and government agencies 
working together to assess water quality in the Fox River 
watershed, is funding a multi-year, four-phase study 
in response to the Illinois Environmental Protection 
Agency (IEPA) designation of the entire Fox River in 
McHenry and Kane Counties as impaired.

ISWS completed the phase two report this year, which 
included evaluation of biological data, compilation 
of environmental and geospatial data, development 
of watershed and water quality models, and focused 
monitoring. This integrated research approach was 
strengthened by close interaction with the Study Group. 
ISWS is continuing the integrated research with an 
intensive data collection effort which will set this 
research apart from similar modeling studies.

A digital flood insurance rate map, updated according to the new 
standard, shows an area of Sangamon County.

Scientists measure the water level in a well in Kane County.

A high-resolution regional climate model will improve climate 
and pollution projections at regional-local scales.
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IllInoIs sustaInable technology center
Istc develops innovative systems, practices, and technologies 
that improve efficiency, reduce waste and pollution, and promote 
environmental sustainability. begun in 1985, Istc programs include:

• sustainable business practice

• electronic waste initiative

• emerging contaminants

• river sediment management

Istc is a recognized regional and national leader in sustainable 
technology diffusion, environmental research, and innovative  
information resources. 
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Istc finds new Ways to save Water, Money, and energy
“Water is cheap” is a common misperception that 
inhibits the implementation of water use efficiency 
measures, especially in industrial settings. This year, 
ISTC worked with Caterpillar Corporation to develop 
a model for improving water use efficiency in their 
manufacturing and other facilities throughout the 
world. The East Peoria complex was studied because of 
its mix of production, computing, and office functions, 
which represent the range of activities throughout the 
corporation. ISTC identified 13 major water savings 
opportunities. The average true cost of water use is $10 
per 1,000 gallons. It was previously thought to be $0.60 
per 1,000 gallons. The true cost of water for an individ-
ual process was as high as $107 per 1,000 gallons.

Another active area of water conservation research at 
ISTC is in biofuel production. With the potential of 
biofuel to be an enormous factor in America’s energy 
future, there are concerns about its water usage. ISTC 
efforts have led to identification of multiple opportuni-
ties to conserve water through improved operational 
controls, capture and reuse, and process research.

The demand for drinking water in the world will only 
grow. ISTC is developing a process that could help ease 
this thirst through more energy-efficient water desali-
nation. Forward Osmosis (FO) offers a low pressure 
alternative to conventional desalination, which uses 
Reverse Osmosis and requires significant energy. While 
in its early development stages, interest in the process 
continues to grow due to its potential to reduce energy 
consumption and use low-grade energy, such as waste 
heat, to desalinate seawater or saline aquifers. 

governor’s awards honor Pollution Prevention
In 2008, 25 organizations were honored for their signifi-
cant achievements in protecting the environment and 
boosting the economy of Illinois. For the past 23 years, 
the Illinois Sustainable Technology Center has worked 
with the Governor’s office to recognize Illinois compa-
nies and organizations for their significant achievements 
in protecting the environment, helping sustain the 
future, and improving the economy. Any Illinois public 
or private organization is eligible. ISTC technical 

experts review all of the applications. ISTC honors both 
organizations that are doing their first environmental 
project and those that have shown continuous improve-
ment through expanding environmental projects year 
after year.

The projects honored in 2008 saved companies and 
organizations millions of dollars in material and 
disposal costs. They also prevented hundreds of tons of 
waste materials from being released into the environ-
ment and saved millions of gallons of water from being 
sent to treatment facilities.

For many years, the ISTC award program was called 
the Governor’s Pollution Prevention Award. In 2009 the 
award was renamed the Governor’s Sustainability Award 
to better reflect the mission of ISTC and the goals of the 
State. The program continues to showcase efforts by Illi-
nois organizations that make a difference in the quality 
of life in this state. 

conference addresses biofuels sustainability
Increasing demand and competition for grain, energy, 
water, and other natural resources has called into ques-
tion the economic, social, and environmental feasibility, 
and the ethics of biofuels options for meeting energy 
needs. However, many innovations have been developed 
and are being investigated to greatly improve the perfor-
mance of the biofuels industry. 

In October 2008, INRS and ISTC hosted a conference 
that took an in-depth look at today’s biofuels lifecycle. 
The event provided a systems-based view of the current 
and future status of biofuels sustainability. The confer-
ence specifically focused on issues and innovations that 
can improve the sustainability of this sector.

A cross section of over 200 researchers, policy makers, 
students, activists, and industry leaders came together to 
share and gain perspectives on biofuels issues and inno-
vations in the context of sustainability. The conference 
provided an important forum for diverse constituencies 
to network and develop future directions.

IStC scientists are developing a water desalination method using 
Forward osmosis, a method that could produce water from 
seawater using far less energy than standard methods.

A researcher pumps cooking oil from a university cafeteria as 
Governor pat Quinn and university of Illinois president B. Joseph 
White examine the IStC truck powered with 100% biodiesel 
made from waste vegetable oil.

tim lindsey (far left) and Gary Miller (far right) present a 2008 
Governor’s pollution prevention Award to representatives of 
Christy Webber landscapes.
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collections
The Illinois Natural History Survey’s biological collec-
tions—over 9.4 million specimens—rank among the 
world’s largest, and are the most complete documenta-
tion anywhere of the flora and fauna of Illinois. Large 
biological collections provide baseline data for inven-
torying species, recognizing and protecting natural 
areas, restoring disturbed ecosystems, recognizing and 
controling exotic species, and identifying organisms. 
The collection includes:

7,000,000 Insects – 9th largest in North America

875,000 Plants and fungi –13th largest in North America

850,000 Fish – 15th largest in North America

327,000 Annelids – the only large collection of Illinois 
material

122,000 Mollusks – 15th largest in North America

120,000 Amphibians and reptiles – 9th largest in  
North America

85,000 Crustaceans – 15th largest in North America

natural resource collectIons anD Data

The Illinois State Geological Survey has one of the 
nation’s largest collections of geologic core samples, 
growing larger every year. The Geologic Samples Library 
contains 70,000 well cuttings and 15,000 drill cores that 
together span over 3.5 million vertical feet of the Illinois 
subsurface. ISGS drilling rigs add over 15,000 feet of 
new core annually in support of geologic and ground-
water research and service. The ISGS is also home to the 
Albert V. Carozzi Petrological Collection. ISGS paleon-
tological collections numbering over 150,000 specimens 
in over 200 individual collections date to the 1850s and 
contain many “type specimens” upon which fossil spe-
cies were originally defined. The collections also include 
79 drawers of microfossils.

records and Data
The Illinois State Water Survey collects and manages 
comprehensive climate and weather data over the period 
of record in Illinois, water quality and quantity data, 
well records, stream flows, and sediments surveys, and 
is the official depository for all data compiled under the 
National Atmospheric Deposition Program. 

The Scientific Surveys collect and manage natural resource specimens, samples, 
information, and data. Assembled over the span of more than 15 decades, 
these irreplaceable collections and data continue to inform research, economic 
development, and resource conservation across the state and beyond. 

The Illinois Natural History Survey manages a wide 
variety of ecosystem, habitat, and species monitoring 
programs, many of which compile time-series data 
spanning many years. These include the CTAP pro-
gram, the Long-Term Resource Monitoring Program, 
bird counts, waterfowl counts, and fisheries data from 
Lake Michigan.

The Illinois State Geological Survey is the official State 
repository for drilling permits, logs, and geologic infor-
mation from oil, natural gas, and water wells. These 
records, assembled over 100 years, include more than 
580,000 wells. 

The ISGS hosts the Illinois Natural Resources Geospa-
tial Data Clearinghouse, a Web site that provides free 
public access to terabytes of GIS data that were collected, 
compiled, and contributed from the Scientific Surveys 
and external sources.

The INRS libraries contain over 165,000 book and jour-
nal volumes, plus large map and image collections, and 
a complete record of the historical output of the four 
scientific surveys. The combined topical strengths of 
the collections are natural resources of all types, earth 
and environmental sciences, environmental protec-
tion and conservation, and natural history and ecology. 
The collections hold considerable Illinois-specific or 
Illinois-relevant content, including substantial gray 
literature collections.



2009 ANNuAl REPORT  |  15

Michael chrzastowski, Isgs 
Achievement Award 
board of Directors of the American Shore & beach         
     Preservation Association

Misganaw Demissie, IsWs 
fellow of the American Society of Civil Engineers

ed heske, Inhs 
Recognized for three years of service as Journal Editor of the    
     Journal of Mammalogy
American Society of Mammalogists

hannes leetaru, Isgs 
Outstanding Educator Award, 2008 
Eastern Section of the American Association of Petroleum     
     Geologists

tim lindsey, Istc  
2009 Arnold O . beckman Research Award 
university of Illinois Research board

sally Mcconkey, IsWs 
Vice-Chair of the Association of State floodplain Managers

randy nyboer, Inhs 
Conservation Service Award  
Whiteside County Soil and Water Conservation District

Recognized for service as a board Member and advisor/   
     reviewer for the Natural Areas Journal
Natural Areas Association

ben o’neal, Inhs 
best Ph .D . Presentation for Waterfowl on Weather Radar: A    
     New View of Dabbling Duck Migration (co-authored by 
     Joshua Stafford and Ron larkin)  
North American Duck Symposium 

Dave Philipp, Inhs 
Aldo leopold Award for Career Achievement in the      
     Conservation biology of fish 
federation of fly fishers

Kenneth robertson, Inhs 
Distinguished Service Award 
American Society of Plant Taxonomists

amy russell, IsWs 
young Civil Engineer of the year 
Central Illinois Section of the American Society of Civil Engineers

William shilts, Inrs 
Morley Science Medal 
Western Reserve Academy

Illinois state geological survey and the Illinois state  
     Water survey 
Groundwater Protection Award, 2009 
Central Region Groundwater Protection Committee

Illinois sustainable technology center 
Most Valuable Pollution Prevention Program  
     (Cutting Edge Partnership Program) 
National Pollution Prevention Roundtable

2008 governor’s Pollution Prevention award Winners 
(Renamed the Governor’s Sustainability Awards in 2009)

Abbott, North Chicago
ball Corporation, Elgin 
baxter Healthcare, Round lake
Cadbury Adams, Rockford
Carlisle Syntech Inc ., Greenville
Caterpillar logistics, Morton
Caterpillar Engine Center, Mossville
Christy Weber landscapes, Chicago
Cintas Corporation, bedford Park 
Digital Hub, Chicago
Electro-motive Diesel, Inc ., laGrange
frigel North America, lake Zurich
Hitachi Metals Automotive Components, Effingham
Illinois Correctional Industries, Menard
Kent H . landsberg Company, lombard
Nalco Company, Chicago
National Manufacturing, Rock falls
NOW foods, bloomingdale
O’Hare Modernization Program, Chicago
Plum Grove Printers, Hoffman Estates
Pontiac Township High School, Pontiac
PortionPac Chemical Corp ., Chicago
Richelieu foods, Elk Grove
Wilbur Wright College, Chicago
Zf Sales & Service, Vernon Hills

aWarDs
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dollars in millions

The Institute’s budget consists of state appropriations from the General Revenue Fund 
(GRF) and three special state funds, numerous grants and contracts, donations, and 
income derived from services such as laboratory analysis and publication sales. Two 
state agencies, the Illinois Department of Natural Resources and Illinois Department of 
Transportation, account for about half of total grant and contract funding. For a list of 
major grant and contract funders see the following page. 

Overall funding from FY08 to FY09 increased more than 10% or over $5 million, despite 
a 10% (approximately $1.4 million) reduction in state appropriations. This is because total 
sponsored funding increased by about 25% or $7 million. Most of this increase came 
from a more than $5 million increase in federal funding. As a result, federal funding 
almost equals state appropriations. In FY08, for every dollar of state appropriations, the 
Institute brought in about $1.93 in other funds. In FY09 this ratio increased to $2.50.

exPenDItures: fIscal years 2008 anD 2009
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Project sponsors

Alabama Geological Survey
Alaska Department of Environmental 

Conservation
Andrew W . Mellon foundation
Arizona Department of Environmental Quality
Army Corps of Engineers
Atmospheric Research Analysis
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brigham young university
Canadian National Railroad
Cherokee Nation
Chicago Manufacturing Center
Chicago Metropolitan Agency for Planning
Chicago Wilderness
City of Decatur, Illinois
City of Normal, Illinois
Clean Coal Institute
Colorado State university
Cornell university
Dauphin Island Sea lab
Dynamac Corporation
Electric Power Research Institute
Environment Canada
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federal Emergency Management Agency
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