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1. Narrative
OBJECTIVES

Research Purpose: 

Characterize the chemical and physical variation of streams in a major urban setting spanning a glacial lake-plain and morainal system.

Scope:  
This project will engage three faculty and nine students to investigate relationships between watershed geology, water geochemistry, and stream characteristics for select urban streams in the Chicago area.  We propose to investigate relationships between stream and drainage-basin variables including stream gradient, discharge, velocity, oxygen content, and sulfur speciation in streams and adjacent wetlands, and geology of the drainage basin.  The team will characterize variations in these parameters, as well as investigate the effects on other aspects of stream morphology, water chemistry, and stream physical characteristics.   

Research significance:  

To the best of our knowledge, no studies of Chicago-area streams have focused on the variables and comparisons we propose to investigate.  Students will therefore produce new knowledge about relationships between, stream characteristics, water geochemistry, basin geology, and urban environments.

Chicago-region stream courses are mainly controlled by the locations of glacial moraines.  Streams take short, steep paths down high-gradient slopes of the moraines, then flow along lower-gradient valley floors.  Using map reconnaissance and field work, we will locate suitable streams and sampling locations.  We are particularly interested in streams with muddy stream beds and/or associated wetlands, for the potential range in chemical properties.  Characterization of the geologic setting (topography, surficial and soil geology/ mineralogy) allows comparison of the effects of urbanization in different geologic environments. 

This opportunity will enhance students’ understanding of unique aspects of Chicago-region geology and hydrogeology, and provide a wide spectrum of experience with project planning, field methods, laboratory analysis, and data interpretation.

We envision that students will rotate through responsibilities with various faculty, through shifting small-group teams, throughout the project.  This will allow interactions amongst/ between all students, and of each student with all faculty. 

Relationship to the mission of the Center:  

This project represents student support (high faculty-to-student ratio) in a significant field/ laboratory research project, outside of the normal undergraduate program.  The project will provide student opportunities for scientific, academic, and pre-professional enrichment.
Through involving this team of Earth Science students, some of whom are Latino/a, we will develop a student cohort with research experience.  This in turn will attract other students, including Hispanic students and other under-represented minorities.
CONTENT AND DESIGN

Methods:  

This study will involve:

1. Student preparation/ training:  

a. Instruction for use of field instruments and procedures for sample collection and preservation

b. Demonstrate proper laboratory analytical techniques

c. Provide practice opportunity for methods on a near-by, pre-screened site 

2. Planning, site selection, and preliminary data collection, using map reconnaissance (topographic, geologic, soils, stack-unit maps, aerial photographs, and published data (National Water Quality Assessment data, USGS stream-gaging network).

3. Assessment and selection of field study sites.  Sites must encompass the range of study variables; therefore selection criteria includes variation in:

i. Stream gradient

ii. Proximity to sewage discharge

iii. Surface geology/ streambed characteristics (soil/ sediments)

iv. Watershed size

v. Percent impervious surface

4. Field work

a. Site reconnaissance to screen streams, identify sampling points 

b. Collect data for stream gradient, discharge, velocity

c. Sampling of water, soil, alluvium

d. Field analysis of pH, dissolved oxygen, temperature, conductivity

5. Laboratory analysis

a. Water chemistry:

i. Sulfur speciation (UV-Vis: sulfate, sulfide)

ii. Fe2+; total iron (UV-Vis)
b. Soil/ sediment analysis:

i. Particle-size analysis/ soil texture

ii. Mineralogy (XRD)

iii. organic content (LOI)

We will select pairings/groupings of streams representing significant differences in selection criteria, which define the geologic/ geomorphologic variables.  We also will select streams with similar physical and basin characteristics, but differing in loading from sewage and urban runoff.  Examples of possible stream sites, appropriate for studying variables of interest, are described in Appendix 1. 

Timeline:  

Because of the nature of this study and the need to investigate natural, temporal, and often unpredictable variations in the system, it is designed (ideally) to take place across a 16-week period.  The weekly commitment over that period will be (10 hours; bringing total time-commitment per participant to (160 hours.  Although this is somewhat outside the SCSE program criteria, the longer time-frame allows study of changes within the streams during the course of the summer, generating sufficient data to yield more significant results.  Note that the total expected time commitment is equivalent to 80% of a SCSE-defined “full-session project.”  

April 24: Award announcement

End of April: organizational meetings with students. 

May 18-30:  Identify streams of interest through examination of maps and published data; assemble and test field analytical equipment. 

June 1-13: Field visits for site reconnaissance and initial sampling

Mid-June– July:   Rotating cycles of sampling/ field analysis and laboratory analysis, alternating tasks among small teams of students

August: Synthesize results; prepare presentations; SCSE symposium
Availability of Required Resources:

ESCI has the following necessary facilities, equipment, and materials available:


Analytical Laboratories, equipped with:

Atomic Absorption Spectrophotometer (AAS) 

UV-Visible spectrophotometer

X-ray Diffractometer (XRD)

Binocular and petrographic microscopes

Particle-size screens

pH, conductivity, dissolved oxygen meters

Balances

Drying oven

Stream current meters for velocity and discharge measurements


Soil-core samplers

The following consumables/ supplies will be purchased on the ESCI commodities budget:


Dissolved-oxygen probe 


Reagents for chemical analyses

Gloves


Sampling vials

ASSESSMENT

We will assess two aspects of the project, as follows: 
1) Assess the degree to which objectives in support of the SCSE mission are accomplished, through measuring:

· number of students, and number of underrepresented minority students, successfully completing the summer research experience;

· degree to which key stream variables are characterized within methodological limits, with satisfactory level of reproducibility;

· satisfactory dissemination of new knowledge produced to wider audiences.  
· Pre-/post- questionnaire:  attitude survey of student participants regarding career aspirations, advanced degree plans, etc.

2) The over-arching outcome of the project will be the enrichment of students’ scientific research experience.  Expected student learning outcomes include the ability to:

· plan and conduct a field and laboratory investigation 
· apply field methodologies, including site assessment and reconnaissance, sample collection and preservation, and field measurements

        apply appropriate laboratory methods, including sample preparation, use of analytical instrumentation, and data analysis

· compile, interpret, and communicate research results
Assessing the degree to which these objectives are accomplished will include:

· Final field site investigation planning and implementation by student team (with faculty supervision). 
· Final oral/ poster presentations – assessed by project faculty using a rubric developed together with the student research team
DISSEMINATION
In addition to the SCSE symposium in August, student participants are expected to present this work at the NEIU Student Symposium (April 2010); we also anticipate a presentation on this project at the GSA North Central sectional conference.  

The results of this study will be compiled into a webpage linked to the ESCI website, and perhaps also as a printed document that would be used in future ESCI courses and field investigations of regional geology. 

2. Participants

Students:  Nine student participants have been selected; a Statement of Qualifications for each appears in Appendix 2.     
Principal Investigators (brief resumes in Appendix 3) and anticipated summer teaching duties: 



Hemzacek: 

Teaching one course, Summer IA 



Sanders: 

Not teaching 



Voglesonger: 
Not teaching

…Each faculty member will assume primary responsibility for training, supervising, and assisting all students with field/ laboratory methods that are within the faculty member’s area of expertise:  

Voglesonger:

aqueous geochemistry; 

Sanders:

hydrogeology; 

Hemzacek:

soil mineralogy/ regional geology.

Each student participant will gain experience with all varied aspects of the study, including the full range of methodologies employed.  We anticipate, however, that areas of “specialization” will develop, due to individual student interests and strengths.  This development of expertise can be tapped for peer-mentoring between “experts” and “non-experts” in various aspects.  

If student poster presentations are given…  printed posters will be displayed in the Science Building, creating a year-round advertisement for the SCSE students’ research efforts.


Potential Field Sites
Some potential stream study sites are described in the table below.  In addition to examining variables in stream characteristics, this project also aims to examine how differing degrees of urbanization (e.g. sewage input, nutrient loading, nature of drainage area) affect the streams under consideration. 
	Stream Site
	Characteristics

	North Branch, Chicago River
	Highly channelized, fully urbanized local drainage area

	Grand Calumet
	Extremely low gradient, drains heavily industrialized area

	Sanitary and Ship Canal
	Large sewage and urban runoff input

	Skokie River
	Low gradient, partially urbanized watershed

	West Fork of the North Branch of the Chicago River
	Suburban watershed

	Tinley Creek (near Palos Park);
McDonald Creek (near Mt. Prospect);
Weller Creek (at Des Plaines)
	No wastewater input

	Midewin National Tallgrass Prairie unnamed stream
	Drains undeveloped land

	Bubbly Creek (section of the Chicago River)
	Extreme nutrient loading due to dumping of wastes


