51-370 (2 credits) & 371 (1 credit) Field Methods in Hydrogeology I & II

Spring Interim 2006

Instructor: Dr. Maureen Muldoon

Office: 104 Harrington Hall

Phone: 424-4461

email: muldoon@uwosh.edu

web page: http://www.uwosh.edu/faculty_staff/muldoon/

Time: Course 51-370: May 15 - May 26, 2006; 9:00am - 5:00 pm Monday - Friday

Course 51-371: May 30 - June 2, 2006; 9:00 am - 5:00 pm Tuesday - Friday

Required Text:

A Manual of Field Hydrogeology, Laura L. Sanders, 2nd Ed., Prentice Hall, 1998

Other Supplies:

Field book (hard-backed, waterproof)

Estimated Costs:

This course requires off-campus travel as well as the purchase of well construction materials. A

fee of $125 will be assessed to cover these costs ($75 for 51-370, $50 for 51-371). Payments

should be made to the Cashiers Window in Dempsey Hall; you should request that the payment

be deposited in the “Geology Spring Interim Field Trip Account – Muldoon” (account number

128-034580-2). Checks should be made out to the University of Wisconsin-Oshkosh.

Grading:

Grades will be based on evaluation of 1) your work and performance during field exercises

(25%), 2) your written field notes in your field book (25%), and 3) completed field exercises

(50%).

Course Description:

These field courses are designed to provide students with the range of field skills needed by the

practicing hydrogeologist. Topics to be covered in 51-370 include drilling methods, geophysical

techniques, well installation, determination of groundwater flow direction, and aquifer testing.

Topics to be covered in 51-371 include collection of water samples, characterization of natural

water quality, and methods of characterizing the presence and extent of groundwater contamination. The courses include both a lecture component and an extensive field component.

For most topics there will be an introductory lecture followed by a field exercise designed to give

you experience with data collection and analysis. Field exercises will make use of the wells

located on the UW-O campus, however, there will also be field trips to off-campus locations

some of which may require overnight stays.

Course Objectives:

Many folks pursuing the “Hydrogeology Professional Emphasis” do so in the hope of obtaining

employment in the environmental consulting field. To be successful in either the job market or graduate school you will need many specific field skills. The objectives of this course are that you

1) learn to collect accurate hydrogeologic data in the field and to systematically record them in a field notebook

2) gain familiarity with a wide variety of field equipment and understand how to maintain and calibrate that equipment in order to collect accurate hydrogeologic data,

3) learn to analyze and interpret hydrogeologic field data in order to gain understanding of groundwater flow systems.

Goals and Expectations:

Attendance and participation: This is a “hands-on” field course. Attendance is required.

Assignments: The assignments are critical to helping you gain an understanding of the material covered.

They are designed to give you "hands-on" experience in collecting, manipulating, and interpreting

hydrogeologic and geochemical data. Late assignments will not be accepted.

TENTATIVE SCHEDULE

The first 2 weeks constitute course 51-370; the third week is course 51-371. The following schedule is

tentative and may change due to weather, drilling date, etc.

Date Topic/Activity

Geophysical Techniques

5/15 Reading:

Sanders, Laura L, 1998. A Manual of Field Hydrogeology.

p. 37-40 “Keeping Field Notes”

Topic: Surface Geophysical Techniques

Field Exercise: EM31 Survey on UW-O campus

Assignment: Report including data presentation & interpretation

5/16 Handout: Borehole Geophysics Applied to Ground-water Investigations

Topic: Borehole Geophysical Techniques

Field Exercise: Complete geophysical logs (fluid temperature/resistivity; caliper,

gamma, SP, resistivity) of bedrock well

Assignment: Report with plotted log and correlation to existing geophysical logs

Soils Characterization

5/17 Reading:

Sanders, Laura L, 1998. A Manual of Field Hydrogeology.

p. 177-191 “Describing Sediments and Soils”

p. 210-211 “Hand Augers”

Handout:

ASTM D2488-90 Standard Practice for Description and Identification of Soils

Midwest Geosciences Field Guide

Topic: Soil texturing & classification

Field Exercise: Day trip to Emmons Creek Study Area.

Conduct site reconnaissance and use hand augers to collect soil samples for grainsize

analysis

Assignment: Soil description & base map

5/18 Handouts: Grain-size analysis & estimates of hydraulic conductivity

Lab Exercise: Grain-size analysis of soil samples

Assignment: Report on grain-size analysis and various estimates of K

5/19 Work Day:

1) Complete Week 1 Assignments

2) Compile Background Hydrogeologic Data for Emmons Creek Area

Slug Tests

5/22 Reading:

Sanders, Laura L, 1998. A Manual of Field Hydrogeology.

Chapter 5 “Aquifer and Aquitard Testing” (to page 145)

Field Exercise: Conduct slug tests

Assignment: Report including data presentation, description of analysis, and

results

Flow System Characterization

5/23 & 24 Reading:

Sanders, Laura L, 1998. A Manual of Field Hydrogeology.

Chapter 3 “Surface Water”

Chapter 4 “Soil Water and Ground Water”

p. 305-323 Mapping Water Levels

Field Trip to Emmons Creek – Water-Level Measurement

Install and develop six drive-point wells along Emmons Creek

Survey elevations of well network and measure water levels

Day 2 – GW/SW Interaction

Complete in-stream mini-piezometer and seepage meter surveys to determine

GW/SW interactions

Measure stream discharge

Assignment: Report that includes a description of general hydrogeologic setting,

details of well location, construction & development; and information on

groundwater contribution to stream flow.

Well Installation

5/25 Reading:

Sanders, Laura L, 1998. A Manual of Field Hydrogeology.

Chapter 7 “Sediment and Rock Sampling and Drilling Methods”

Chapter 8 “Well Design and Installation”

Topic: Drilling techniques; well design, well development

Field Exercise: Drill, install & develop monitoring well on UW-O campus

Assignment: Soil boring log, Well completion log, Well development form

5/26 Work Day to complete Week 2 assignments

Groundwater Chemistry& Site Investigation (51-371)

5/30 Reading:

Sanders, Laura L, 1998. A Manual of Field Hydrogeology.

Chapter 11 “Field Projects”

Demo: interface probe and flame and photo ionization detectors

Field Trip: To office of BT2 in Madison, WI. We will also visit active

groundwater investigation sites

5/31 & 6/1 Reading:

Sanders, Laura L, 1998. A Manual of Field Hydrogeology.

Chapter 9 “Geochemical Measurements”

p. 323-333 Mapping Hydrogeochemical Parameters

Field Exercise: Collect water sample from monitoring wells

Assignment: Report with plots of water chemistry data and description of

geochemical facies

6/2 Work Day to complete Week 3 assignments
