
Agenda 
External Advisory Board Meeting 

Institute for Environmental Science and Policy 

September 30, 2011 

 

 9:00 am Coffee and refreshments 

 

 9:15   Greetings, introductions 

 

 9:30  State of the Institute, Thomas L. Theis, Director 

    News 

    Updates  

    New programs and activities 

  

 10:30  Predoctoral Fellow presentations 

   Kelly Granberg, Iannone Basil, Ryan Lugalia-Hollon 

 

 11:30   Ning Ai presentation 

   IESP/Urban Planning and Policy joint faculty    

  

 12:15 pm Working Lunch 

  

 12:30  Discussion of Research Opportunities for the Institute 

 

   2:00   Adjourn 



IESP Mission Statement 

  

ÅTo advance interdisciplinary research and scholarship 

within the environmental health sciences and 

engineering, economics, social thought, and policy 

among UICôs faculty and students,  

ÅTo advance our understanding of sustainable systems 

with a particular focus on urban regions 

ÅTo transmit workable solutions for environmental 

problem to the public and private sectors, and  

ÅTo prepare the next generation of environmental 

decision-makers 

 

  



Interdisciplinary Researché 

ñéa mode of research by teams or individuals that 

integrates information, data, techniques, tools, 

perspectives, concepts, and/or theories from two 

or more disciplines or bodies of specialized 

knowledge to advance fundamental 

understanding or to solve problems whose 

solutions are beyond the scope of a single 

discipline or area of research practiceò 

 
NAE/NAS/IOM, 2005 



IESP Crosscutting Themes 
Å Human-Natural Interactions 

  Ecological restoration 

  Systems ecology 

  Landscape ecology 

  Environmental chemistry 

Å Urban Sustainability 

  Urban ecology 

  Transportation systems 

  Urban planning 

Å Environmental manufacturing 

  Life cycle assessment 

  Industrial ecology 

  Design for the environment 

  Material flow analysis 

  Occupational health and safety 

  Environmental technology 

Å Environmental Policy Analysis 

  Market-based tools for pollution control 

  Computational modeling 

  Risk assessment 



External Advisory Board News 
 

New member: 

Harriet Festing  

Director, Water Program 

Center for Neighborhood Technology (Chicago) 

 

EAB Chair: 

Dr. Heriberto Cabezas 

Senior Advisor 

Sustainable Technology Branch 

US EPA ORD 

Cincinnati, OH 
 



Highlights 2010-2011 

ÅNing Ai, new faculty member (urban planning) 

Å$806K external sponsored research (total 

$3.3M) 

ÅVCR funding of IESP 

ÅThree new Ph.D. fellowships 

ïKelly Granberg (Environmental Engineering) 

ïBasil Iannone (Biological Sciences) 

ïRyan Lugalia-Hollon (Urban Planning) 

ÅTwo post doctoral scholars (Ultra-Ex) 

 

 



Highlights (continued) 

Seminars: 
Å Dr. Gro Harlem Brundtland 

ï UN Special Envoy on Climate Change,  

ï former Prime Minister of Norway,  

ï former Director-General, World Health Organization,  

ï Chair of the World Commission on Environment and Development: 

ï  ñ Our Common Future: Sustainable Development in a Deteriorating Worldò 

  

Å Prof. Shelie Miller, Univ. of Michigan 
ï ñBeyond Carbon: Assessing the  Impacts of an Emerging Bioenergy Industryò 

 

Å Prof. Deborah Lange, Carnegie Mellon Univ 
ï ñPromoting Brownfield Development with Academic Intentò 

 

Å Dr. Roxolana Kashuba, U.S. Geological Survey 
ï ñUsing a Bayesian Network to Model the Interacting Ecological Pathways  

 Leading to Impaired Stream Biology in Urban Watershedsò 



Joint IESP Faculty 
Name Depart/Col Expertise Rank Percent Appointed 

Kathryn Nagy EaES/LAS Env. Geochem Professor 40 2002 

Nurtan Esmen EOHS/SPH Risk Assess/ 

Env. Decision  

Professor 37 2003 

Jane Lin CME/COE Transportation 

Sys/ Air Quality  

Assoc 

Prof 

43 2003 

Moira Zellner UPP/CUPPA 

 

Public Policy/ 

Sustain  of Nat 

Resources 

Asst Prof 

 

50 

 

2006 

 

David Wise 

 

Biological  

Sci/LAS  

Ecosystem 

Processes 

Professor 

 

50 

 

2006 

 

Emily Minor Biological 

Sci/LAS 

Landscape 

Ecology 

Asst Prof 50 2008 

Samuel Dorevitch EOHS/SPH Urban Health Assoc 

Prof 

50 2010 

Ning Ai UPP/CUPPA Urban 

Sustainability 

Asst Prof 50 2011 



Cumulative IESP Dollar Allocations by Department 



Current Distribution of Faculty with Environmental 

Interests by Department (~115 total) 



IESP Research Expenditures FY 2011 





Research 

Å24 current projects with 70 PIs+co-PIs across 31 units  

ÅNew Research Initiatives (sample) 
ÅCI-TEAM Demonstration Project: Enhancing Stakeholder Participation 

in Environmental Planning with Visualization Tools that Support 

Complex Systems Learning and Spatial Thinking, NSF 

(Zellner/Dieber/Hoch/Johnson/Lyons/Minor/Radinsky) 

Å Rapidly Measured Indicators of Waterborne Pathogens, US EPA 

(Dorevitch/Cali/Liu/Scheff) 

Å Effects of Urbanization on Pollination Services, NSF (Minor/Matteson) 

Å Climate Literacy Zoo Education Network, Chicago Zoological Society 
(Goldman/Moher/Pellegrino/Lyons/Theis/Forman)  

Å An Investigation of Stormwater at Chicago Beaches, Chicago Park 
District (Dorevitch) 

Å Exploratory Advanced Research: Assessing the Potential of 
Automated Transit Services and Effective Pedestrian/Bicycle Facilities 
on Urban Travel Patterns, US DOT (Zellner) 

 

 



New Opportunities 

ÅOVCR Areas of Excellence Program 

Å Seed funding for interdisciplinary research 

Å Urban resilience and the Global Environment 

Å Community Disparities 

Å Biomedical and Health Science Discovery 

ÅFaculty Cluster Hires 
Å 4 Diversity Clusters 

Å 2 Interdisciplinary Clusters 

 



7/1/10-6/30/11 7/1/11-6/30/12 7/1/12-6/30/13 7/1/13-6/30/14 7/1/14-6/30/15 7/1/15-6/30/16

Revenue FY11 FY12 FY13 FY14 FY15 FY16

State Funds 520,744           511,891           511,891           511,891           511,891           511,891           

ICR Funds (Balance from Previous FY) 534,359           548,466           654,898           663,866           569,060           457,065           

IESP & VCR ICR Return 76,676             41,826             43,917             46,113             48,419             50,840             

VCR Funding ($200K/Yr for FY12-FY16) -                       200,000           200,000           200,000           200,000           200,000           

Total 1,131,778        1,302,183        1,410,706        1,421,870        1,329,370        1,219,796        

Expenses FY11 FY12 FY13 FY14 FY15 FY16

Current Faculty/Staff Salaries (533,038)          (516,835)          (532,340)          (548,311)          (564,760)          (581,703)          

New Faculty Hire (1 in FY13, 1 in FY14) -                       -                       (50,000)            (101,500)          (104,545)          (107,681)          

Faculty Startup (20,000)            (4,500)              (41,500)            (80,000)            (80,000)            -                       

Operating Supplies/Services (18,822)            (23,000)            (23,000)            (23,000)            (23,000)            (23,000)            

Seminars/Lectures (7,248)              (40,450)            (25,000)            (25,000)            (25,000)            (25,000)            

Fellowships -                       (30,000)            (30,000)            (30,000)            (30,000)            (30,000)            

Faculty Grant Cost Share Funding (4,205)              (12,500)            (25,000)            (25,000)            (25,000)            (25,000)            

Faculty Seed Funding -                       (20,000)            (20,000)            (20,000)            (20,000)            (20,000)            

Total (583,313)          (647,285)          (746,840)          (852,811)          (872,305)          (812,384)          

Balance 548,466           654,898           663,866           569,060           457,065           407,412           

IESP FY11 Actual and FY12-16 Projected Finances

State and Indirect Cost Recovery (ICR) Funds



Kelly Granberg 

Research Summary 



Environmental Contamination 
·Threatens sustainability and pushes global change 
·Water resources  

·Biodiversity 

·Climate  

·Human health 

 

·Hydrophobic organic contaminants (HOCs) 
·Toxic 

·Persistent 
 

·Polycyclic Aromatic Hydrocarbons (PAHs) 

·Polychlorinated Biphenyls (PCBs) 

 
Cl Cl 

Cl 

Cl Cl 



Chicago: Urbs in Orto, but also 
Source of Pollution 

·PAH and PCB release to 
the surrounding region 

·Highly urbanized 

·Interstate highways  

·Industry and commerce 

·Hazardous waste sites 

 

·Abundant natural features, 
potential sinks and receptors 

·Lake MI & waterways 

·High quality native remnant habitat  

·More than 1/3 of IL nature preserves 

·Hundreds of T&E species 

 



Reference Profiles of Potential Sources (Air) 
·PAHs ·PCBs 
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Benefit of Source Knowledge 
·Mitigate contaminant production  
·Target individual or sector sources with engineering and policy 

controls 

 

·Allocate liability for environmental clean -up 
·Responsible party and remediation strategy 

 

·Assess bioavailibility  
·Re-use of sediment or biosolids resources 

 

·Reveal environmental behavior 
·Weathered pollution  

·Spatial and temporal factors 

 

 

 



Source Apportionment 
·Objective is to identify pollution sources and quantify 
ÔÈÅÉÒ ÃÏÎÔÒÉÂÕÔÉÏÎ ÔÏ ÔÈÅ ȬÒÅÃÅÐÔÏÒȭ ÓÉÔÅ ÏÆ ÉÎÔÅÒÅÓÔȟ ÂÁÓÅÄ 
on concentrations at receptor 

·Multivariate receptor modeling methods  

·Factor original data matrix into source profile and 
source contribution matrices 

·Assume no a priori knowledge of sources  

·Positive Matrix Factorization (PMF),  Unmix , PCA  

 

  

Factor the data matrix X  (concentrations) into the components of each source:  
factor-loading matrix G (source profiles) & the factor-score matrix F (source contributions) 
plus residual matrix E 
 

 X     =     G     x      F     +      E 
(m x n)   (m x p)    (p x n)    (m x n)  

= 

G 

F 

x 

 X   

 
PMF is a least squares solution of the loading (G) and score (F) matrices subject to a global minimum 
of an objective function Q(E) weighted sum of squares of differences between measured and calculated 
elements of the data matrix. Penalty terms constrain profiles and contributions to be positive.      Bzdusek

         



Source Apportionment Projects in the 
Chicago Area of Influence 

·Receptor Modeling of PAHs and PCBs in Indiana Harbor 
and Canal (IHC) Air-shed 

·Preliminary results 

·Source Apportionment of PAHs in Illinois River 
Sediment 

·Preliminary results 

·PAHs and Heavy Metal Sources to Roadside Soil 

·PAH Source Impacts to Lake Michigan 

·PBDE and PAH Sources to WWTPs 

 



PAHS and PCBs in IHC Air-shed 

·USACE Ambient Air 
Monitoring Program  

·Assess air quality and 
ensure dredge/disposal 
activities are protective of 
community  

·South Site station and 
High School station 

·400 samples over 8 years 
(2001 ɀ 2009) 

·PAHs and PCBs (among 
62 compounds measured) 



PAH Source Apportionment 

SS 

Contributions  Profiles 
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PCB Source Apportionment 

SS 

Contributions  Profiles 

HS 
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PAH Results  
Based on PMF & Reference Source Similarity  

South Site 
Power 
Plant Resid. 

Coke 
Oven Gasoline Diesel Gas+Dies Canal 

Calumet 
DB 

Stickney 
 DB 

Ave Drying 
Beds 

Source 1 ς 
43% 0.01 0.01 1.00 0.93 0.02 0.14 0.98 0.86 0.66 0.77 

 Source 2 ς 
38% 0.22 0.21 0.94 0.87 0.22 0.33 0.92 0.82 0.63 0.74 

Source 3 ς 
19% 0.60 0.69 0.04 0.10 0.96 0.96 0.02 0.07 0.11 0.09 

·Coke ovens are the dominant PAH source 

·Could target for contaminant reduction in the area 

·Motor vehicles are a major PAH source to both sites 

·The canal is a major source to the South Site 

·Minor source to the High School 



·Sludge drying beds or canal are likely a major source 

·Apply dispersion model to confirm (flux vs. proximity)  

·Aroclor 1248b is a source 

·Main PCB sources to both sites are unknown! 

·Lack of information on PCB emissions and contamination 

High School Landfill Transformer Stg Yd Calumet DB Stickney DB Ave Drying Beds Canal 

S1 ς 47% 0.57 0.52 0.08 0.57 0.37 0.44 

S2 ς 31% 0.73 0.60 0.98 0.51 0.83 0.81 

S3 ς 22% 0.54 0.80 0.52 0.50 0.57 0.68 

High School 1016 1242 1248a 1248b 1254late 1254 1260 

S1 ς 47% 0.44 0.47 0.16 0.11 0.32 0.31 0.48 

S2  - 31% 0.71 0.70 0.67 0.54 0.63 0.68 0.73 

S3 ς 22% 0.77 0.77 0.85 0.94 0.82 0.82 0.71 

PCB Results  
Based on PMF & Reference Source Similarity  



PAHs in Illinois River Sediment 
·Sediment beneficial re-use project conducted by IL 

Sustainable Technology Center (ISTC) 
·Over 6.7 million tons/yr deposit  
·Reuse as soil amendment rich in nutrients and OM! 

 
·PAHs must be at protective levels 
·Over 100 sediment core composites 
·Some exceeded IL TACO standards* 

 

·Condensed forms of carbon such as coal and black 
carbon likely contain less bioavailable PAHs 
 

·Grant to determine PAH sources to the IL River and 
provide information on bioavailability  

 
 

 
*90 mg BaP/kg dry wt., IL Tiered Approach to Corrective Action (TACO) rural soil standard  

http://en.wikipedia.org/wiki/File:IllinoisRiver_watershed.png


PAH Source Contributions and Profiles 
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Coal 

Dust 
Biosolids 

Power 

Plant 

Coke 

Oven 

Gas 

Engine 

Diesel 

Engine 

New 

Motor 

Oil 

Used 

Motor 

Oil 

Coal Tar 

Sealcoat 

Dust 

2S1 X I X I X   I X 

2S2   X     X         

Ψ·Ω ƛƴŘƛŎŀǘŜǎ 
Pearson coefficient 
over .7.  
ΨκΩ ƛƴŘƛŎŀǘŜǎ 
coefficient between 
.5 & .7  

Results suggest coal related and gasoline combustion 
sources contribute significantly to sediment PAHs 



Continue Work to Optimize Beneficial 
Re-use and Improve Water Quality 

 

·Coal tar sealcoat dust recently recognized as a 
major source of PAHs to aquatic environments 

·Shared work with McHenry County Water 
Resource Division for decision to prohibit the 
use and sale of coal-tar sealant product 

 

·While coal based PAHs (rock and combustion particles) are 
relatively less bioavailable, individual sources not resolved 

·Preferential removal of phenanthrene from sediment? 

·Inadequate reference profile data or similarity metric? 

 

 



PAHs and Heavy Metals in Roadside Soil 
·28 soil cores taken at 9 Poison Hemlock Populations 

·Originally analyzed to study role in invasive species expansion 

 

 

 

 

 

 

 

 

 

 

 

 

 

·Compare roadside sources to those in 
nearby contaminated canal sediment 

 


