Investigating contaminant transport and environmental justice issues in a local watershed through service learning projects with Sierra Club

Developed by Jennifer Houghton, Ph.D.

Environmental Science Program

Rhodes College

Memphis, TN 38112

Email: houghtonj@rhodes.edu
Project Description:

Overview:

This project is part of a semester-long effort to record observations concerning subsistence fishing within Memphis by community members that can be used by the residents of this neighborhood and by the local chapter of Sierra Club in its environmental justice advocacy efforts. The students will connect these community experiences with hydrogeologic content in the course through the collect hydrogeologic data in a nearby low-income neighborhood in conjunction with students and residents from that neighborhood.

The project described consists of two parts that each contain activities to be completed over several weeks. Part I activities take place during lecture discussions, labs, and outside of class. Part II takes place during traditional 3-hour lab sessions.

Part I:

Students will also be interviewing a broad segment of the Memphis population to document and map (using GIS) where people have been seen to be subsistence fishing in the City and the maps will be made available to Sierra Club to help them target their efforts. A corollary to this effort is to photo-document the presence of any warning signs posted by TDEC (TN Dept. of Environment and Conservation) about fishing advisories, as there is some question of whether there is appropriate placement of signs and whether the information displayed is understood by low-income or ESL communities.

Creating the survey:

Students decide as a class what questions to ask in the survey and fill out the IRB exemption form so the survey will be approved before we begin collecting data.

To facilitate this process, I organized the discussion as follows:

· Ask students to break into groups of 3 (note: my class has 22 students) and determine what question(s) they would ask.

· Compare their questions with a nearby group and converge on a set of questions. (This decreases the total number of groups presenting to the class, for the sake of time.)

· Report to the class and as a class decide what questions to ask and what exemption to apply for on the IRB form.

Some issues that they may raise or the instructor can raise at this point: 

· How long will this take participants to complete? (Are there so many questions they will not want to participate?)

· Do we agree on the phrasing? (Is the phrasing going to be offensive or sound confrontational?)

· Have we addressed the issues?

Part of the IRB form asks how the participants will be chosen: for us that meant deciding what communities to survey. I strongly suggested starting with communities on campus first and going off-campus as follows:

1. Interviewing faculty and staff at Rhodes 

2. Interviewing in either Douglass or North Hollywood neighborhoods (both predominantly African American) 

3. Interviewing the students we work with at Douglass (predominantly African American) and asking them to interview their peers and parents

The students decided the details: 

· Which campus communities were likely to have been around town enough to see people subsistence fishing?

· What contacts did we have to reach out into the community?

· How did we want the logistics to work (i.e., door-to-door, booth style catching passers-by, etc.)?

· How will we know exactly where the locations are from someone’s description (we likely don’t collectively know all the names of ponds or intersections of streets)?

This last item is critical for students to decide, or they will end up with answers that can’t be tied to a location and the whole dataset is diminished. I suggested two choices: a paper poster-sized aerial photo of Memphis that could be marked with pens or pins OR Google Earth (if pre-loaded zoomed into enough detail of Memphis to see waterways and ponds). 

Dissemination of information:

Decisions were compiled and posted on the class Wiki. Each student was asked to edit/revise and/or approve the sections before the final IRB form was submitted by the instructor. In future, I would attach some point value to this editing process to allow for assessment of participation.

Mapping interview results:

This section takes place during a lab session after all survey results are obtained.

The locations identified from surveys must have a latitude and longitude to be used in GIS. To retrieve these, the students will use Google Earth and find each point. In Google Earth when you hold the cursor over a location, the latitude and longitude is displayed at the bottom of the screen. I’ve used this technique before at the city block scale with good results. For our purposes it will be sufficient.

Students create an Excel file with each entry tied to an ID number that links it to the corresponding responses to the other questions. (For example, if the 5th participant interviewed gave 3 locations they saw people fishing, those would be points 5a, 5b, and 5c.) For each ID number there is a latitude and longitude included in the row.

Dissemination of information:

At this stage, each student has a piece of the puzzle (a subset of the interview results) and they must cooperate to record this information in a standardized fashion and compile into one Excel file for all the class results over several days of interviewing. The ability of individuals to perform these tasks can be evaluated through the history tab on the Wiki.

Investigating environmental justice issues with GIS:

Save this file as a .csv to be able to import into ArcGIS 9.3. 

Students add these points to their previously created base map of Shelby County (which includes all of the City of Memphis and the immediate suburban areas). The base map contains all the streams and rivers, major roads, railroads parks, golf courses, and can include a host of other variables depending on the focus of interest. I do not believe at this time we have a pre-constructed layer of industrial areas, although this would be very handy to include for our purposes. We also have access to census data layers that include voting precincts, income levels, rented vs. owned properties, etc. and may be used to investigate aspects of environmental justice issues that are of interest.

We also will be photo-documenting anytime we are in the field where we see any posted warnings against fish consumption. This is a need Sierra Club expressed since they have become aware of potential communication problems of this nature but do not have the local resources to conduct a photo-survey of this nature. This information can be included in the final map the students produce and we are planning to have an art competition to produce ideas for alternative signs that are more clear for low-income or ESL residents. Sierra Club has been lobbying TDEC (TN Dept. of Environment and Conservation) to have more and better signs posted and can use these kinds of results and recommendations.
The culminating experience for this part of the project will happen towards the end of the semester after the field experiences have been completed and will require the students to synthesize all the concepts they have been learning throughout the semester. After mapping the observational data points, students will come up with recommendations a sampling strategy (hypothesis) for potential point-source pollution sources near to the fishing “hot spots” in the event of future resources for study on contaminant transport. Small groups will be responsible for components of the final report and participation by all members of the group is required and can be monitored with the history tab on the Wiki. A self-reflection exercise completed by the students will be used to help evaluate the group work.
The final map(s) and strategies are posted on the Wiki and a newsletter update containing the link for people to find this information is posted to the Sierra Club. I also hope to facilitate an oral presentation to Sierra Club by the students at the end of the semester.

Assessment of the final recommendations will involve evaluating the material presented on the public space of the Wiki both by the instructor and the community partner (in this case, Sierra Club). Criteria include quality of the scientific conclusions and recommendations, quality of the presentation, and demonstration of connection made between classroom concepts and the application of these concepts to community problems/issues. 

Part II:

Students will be learning hydrogeology concepts and methods in the lab and the field as part of a coherent characterization of water quality issues in a local low-income, predominantly minority neighborhood. 

Background for the site location:

The neighborhood we will work in is historically African-American, currently low-income, and is bounded by a railyard on the south, industry complexes (chemical companies) on the east and west and by the floodplain of the Wolf River (tributary to the Mississippi River) on the north. A small creek tributary to the Wolf River is allowed to run in a cemented open channel through the railyard and the southern section of the neighborhood, is forced into underground channels along the western edge of the neighborhood, becomes open cemented channel again within a wide greenspace before being allowed to flow freely to the Wolf River. Stormdrains from street runoff empty into the greenspace channel.

The first two activities can be completed in any order, but the third must come after completing the first two. Complete instructions for students are included in the supporting materials section, each in separate files. They are tailored for our area in Memphis but can be modified fairly easily to address other regions experiencing other environmental issues.

Description of activities:

1. Grain size analysis and calculation of hydraulic conductivity

Goals: 

· To measure the grain size distribution of the soil samples provided to us by the Douglass High School students from their neighborhoods.

· To use this data to calculate the hydraulic conductivity.

· To understand what hydraulic conductivity is and how it can be used.

· To incorporate these data into our GIS base map for Memphis.

· To create a brief report to give back to the students about their samples that includes what properties were measured, what they tell you (why are they important), and what tributary and main stream (Nonconnah, Wolf, Loosahatchie) the water moving through the soil will eventually end up in.
Note: We work with a high school class at nearby Douglass High School during the semester and the samples used for this exercise were mostly collected by the HS students from their yards. The college students will have worked with the HS students to teach them field techniques of measuring infiltration rates and soil sampling prior to this analysis lab and part of our goal is to obtain samples from a wider area than we would be capable of collecting during a lab period. 

Students work in groups of 4-5 during lab and must find ways to work efficiently in a group to complete the work in a timely manner.

Results will be communicated back to those students and their families in the form of a pamphlet or handout the college students prepare in terms that HS students can understand (demonstrating their understanding of the subject by requiring them to explain in simple terms) and will also be made available to Sierra Club via the Wiki.

2. Soil infiltration rates in the field

Goals: 

· Meet the residents of the neighborhood, explain what we will do to measure infiltration rates and why and gain permission to collect a soil sample from their yard.

· Measure infiltration rates of the soil in representative patches of ground and collect the same soil sample, if permission granted.

· Create field sketches of impervious surfaces on each block.

Note: Students work in the field in pairs to collect data and make sketches.
Results will be communicated back to the community members, during a neighborhood meeting and made available to Sierra Club via the Wiki.

3. Characterizing and mapping infiltration vs. runoff in the Douglass neighborhood

Goals: 

· Use our field data from lab 6 to estimate runoff rates and direction during rain events in Douglass neighborhood.

· Learn how to use elevation contours to determine location and flow direction of streams.

· Use Google Earth to estimate impervious area and compare to our field sketches.

· Create a simple model using the slope of the land, our infiltration data and estimates of impervious surfaces to estimate runoff amount and direction.

· Test our Excel model for different surface conditions with and without the stormwater drainage system.

Note: Students work in groups of 4-5 and must find ways to work efficiently in a group to complete the work in a timely manner.

Results will be communicated back to the community members, during a neighborhood meeting and made available to Sierra Club via the Wiki.

OTHER ACTIVITIES: 

We will be working on other activities that are not described here, including water quality (mainly focused on eutrophication) in the field, characterizing volume of groundwater input to a stream and measuring movement of bedload vs suspended load. Results of these activities will also be reported to the Sierra Club in the context of movement of potential water-borne or sediment-based contaminants within the watershed.

