Camp Lucas Field Geophysics Project 
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Lake Superior State University 
Sault Ste. Marie, MI 49783 
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Students conduct a field geophysical study on the Lake Superior State University campus that was a U.S. military camp in the 1950's and 1960's.  There are concerns as to whether the military left anything buried behind such as underground storage tanks, unexploded ordinances, buried drums, etc.  The study area is the likely location of the next campus housing building.  After undertaking this study we were contacted by the US Army Crops of Engineers and the Michigan Department of Environmental Quality  to see our results which students presented to them.  The US Army Crops of Engineers and Michigan Department of Environmental Quality are now using our results as they examine what might have been left behind at the facility.  Students were excited about undertaking a "real study" answering an important question where the results were unknown to anyone a head of time.

Overview of project:
1)   a. Students design the geophysical survey (written and oral presentation) including which instruments to use and why, what are the survey characteristics (I provide guidelines for survey time constraints).
       b. Students must create models of expected anomalies for each of the different instruments proposed.
       c. Students discuss and debate the merits of the various proposed geophysical techniques and survey characteristics.
2) Students carry out the field geophysical survey as teams.
3) Students use computers to process, display, model and interpret the geophysical data they collect.
4) Students present results of the study both orally and in a written form (e.g., technical report, scientific paper, scientific poster, etc. depending on year and other projects).
Students are upper division geology majors with previous field geology experience.  This is their first geophysics course and their first time using field geophysics equipment.
Camp Lucas Project Proposal
Location: Sault Ste. Marie, MI

SW of the Lake Superior State University Norris Center

124.1 acres acquired by U.S. military from the City of Sault Ste. Marie
Concern - did the military leave behind buried objects such as:

unexploded ordinances (UXO)
bunkers

buried drums
underground storage tanks (UST)
underground utilities

other buried materials


Camp Lucas/Fort Brady is the site of previous and ongoing environmental studies



UST’s removed in mid 1990’s



Previous study by US Army Crops of Engineers and the Michigan Department of Environmental Quality and consulting company



Some of this material is available for your review on the Q drive
Survey Design:

Determine which instrument(s) to use.  

Why did you choose these instruments? 

Why would this instrument likely record an anomaly (for each instrument)? 

What are the likely anomalies characteristics you would expect with each instrument?

Design a survey lines/grid to achieve the above goals.  

Why did you choose this survey design?

Determine station spacing.  

Why did you choose this configuration?

It may be different for different instruments.

Models of potential anomalies


Develop forward models for one or more examples of expected anomalies.



Use realistic values for the materials geophysical properties.


Models must be developed for each instrument suggested.


Models must be presented for all proposed instruments.

Costs  (ultimately financial)


Staff 



How much should you be paid?



Time required




Field time – including mobilization, travel, set up, survey execution




Processing time




Reports, presentations


Operating costs – logistics (transportation, lodging, meals, etc.)


Equipment



Geophysical, computer, vehicles, etc.



Purchase, rent, subcontract


Software purchase/lease


Training – equipment, software, etc.


Overhead – administration, insurance, building, facilities, consumables, etc.


Contingencies – for unexpected complications – not if but when


Profit – how much is your company going to make?

You will have 4 geophysics field crews to work on this project for 3 afternoons or 1 full day

Project proposal due Friday afternoon:


Description of your project proposal (minimum 2 pages per group plus figures)



Model anomalies with figure captions must be included


15 min. presentation of your proposal to class



All students must give part of the presentation


Include detailed answers to all of the above questions

Final report should include:

Property location


Driving directions, Township and Range, GPS coordinates


Detailed map/description of survey site

Explain the project/problem


What was done and why?

Background information if available


Other information you collect at the site or acquire form other sources

Describe how the surveys were conducted with each instrument



For potential considerations see “Planning a Geophysical Survey” on reversed side


Client should be able to recreate this survey after reading your report

What data was collected?

Explain all data processing


Including why this processing was carried out


Show and explain all equations used

Plot profiles/maps of the data from each instrument


Different group members should be responsible for different data sets



Show authorship of who did what



Individuals should be responsible for different instruments on each project

Interpretation of geophysical data 


Qualitative/quantitative interpretations


Source(s) of anomalies



What is the cause of each anomaly?


Depth/width/shape of the anomaly source



Must include modeling of some sources


Do anomalies relate to any field observations?

Appendix   (possible examples)


Table of data for each instrument (raw and processed)


Plots of individual profiles


Plots of maps of data (for maps not included in report)


Explanation of data processing


Explanation of modeling/software

Students also submitted portions of the project periodically and gave interim presentations on their results.

Sometimes instead of a final report students complete a scientific poster and a presentation.

