Course Description

We have weaved new field characterization and analysis methods that
promote efficiency into this popular 3-day course. Emerging technologies
will be introduced for mastering methods to increase efficiencies such as
flow meters, televiewers and temperature distribution measurement
technologies. Numerical modeling advances are continuing too. Ground
water, solute transport and fracture simulation modeling is capable of
more while becoming easier to use - this course presents these updates.

Register now and learn to enhance your efficiency, improve your expertise
and gain a competitive advantage by mastering hydrogeologic testing,
analysis and modeling fractured bedrock, including carbonate, crystalline,
and metamorphic rocks.

Master State-of-the-Art Field and Analysis Procedures

This course focuses to help answer common questions that face practitioners
during site characterization, monitoring and remediation:

e What implications do rock stratigraphy and secondary weathering
have on hydrogeologic investigations?

e How can fractures be analyzed and characterized in the field? How
does the theory of ground water movement apply to real-world
projects in fractured systems?

e What is the most practical approach for integrating rock stratigraphy
into a conceptual or computer model for a given project? What
are the alternatives to rock coring?

@ Wheniis a slug test, a pumping test, or a packer test necessary and
which is best suited for a given project? When should a tracer
test be conducted? How can these tests be completed
effectively and economically?

e What are the “Do’s”and “Don’ts” of monitoring ground water in
fractured rock? When is a potentiometric map valid or invalid?

e What different ground water modeling applications are available to
predict ground water movement? Which applications best suit
a project? What are the associated costs?

@ What are the last advances in ground water modeling, fracture
modeling and solute transport modeling?

What You Will Receive

You will receive 24.0 contact hours of instruction, plus many bonus items.
The course includes a comprehensive 400-page workshop notebook
containing written lessons and copies of the slides of each course segment,
aField Guide for Rock Core Logging and Fracture Analysis and a
Field Guide for Slug Testing and Data Analysis. The course also
includes lunch each day and more! A course completion certificate showing
2.4 Continuing Education Units (CEUs) will be administered by Midwest
GeoSciences Group.

Instructors

Kenneth Bradbury is a research hydrogeologist / professor with
the Wisconsin Geological and Natural History Survey, University of
Wisconsin.  He serves as Program Leader of water and
environmental programs for the Survey with research interests in
groundwater flow in fractured media, and aquitard hydrogeology.
Ken chaired the National Research Council Committee on Water
Resources Research and is a former member of the National
Research Council’s Water Science and Technology Board.

Maureen Muldoon is a Professor at the University of Wisconsin
Oshkosh with ongoing research in ground water quality and flow in
bedrock, relationship between carbonate stratigraphy and
hydraulic properties. She was the recipient of the Standards
Development Award for her preparation of ASTM D5715-95
Standard Guide for Design of Ground-Water Monitoring Systems in
Karst and Fractured-Rock Aquifers.

Dan Kelleher is a hydrogeologist specializing in quantitative
hydrogeology (in porous and fractured media). He promotes field
analysis during stratigraphic characterization from boring to boring
in order to utilize QA/QC processes fully throughout a project and
help identify unexpected conditions as soon as they arise.

Testimonials (from previous courses in USA and Canada)

This is a highly practical course for geologists and engineers who practice
in fractured rock terrain. | attended this course prior to beginning a large
investigation at a site situated in a complex fractured rock setting. The
course was an invaluable aid in planning the design of the components
ofthe intrusive investigation and analysis of the field data. As a practicing
geologist the courses | attend must supply information that is practical,
yet cutting edge, and must have high utility in my day to day work.

- S.C. Blauvelt, P.G., Vice President & Director of Regional
Operations, Penn E&R, Inc.

The course was one of the most useful courses that | have taking in over
19 years in the environmental field. The course presented both the
challenges associated with characterization of these complex
hydrogeologic environments and the tools developed to address these
complexities. The course is invaluable.

-Thomas M. Seckington, P.G., California Environmental Protection
Agency Department of Toxic Substances Control

midwest _____
GEOSCIENCES

www.midwestgeo.com

Improving Hydrogeologic Analysis of Fractured Bedrock Systems

From Field Methods to Advances in Solute Transport Modeling

A professional education course

offered by
ACLCA Vic and the
Midwest GeoSciences Group

by Ken Bradbury, PhD.,
Maureen Muldoon, PhD.,
and Dan Kelleher, PG.

03 - 05 August 2011
(8 days) in Melbourne,
Victoria



Improving Hydrogeologic Analysis of Fractured Bedrock Systems

Day 1:

7:30
8:00

9:30
9:45

11:00

12:00
1:00

2:30

4:00
5:00

Day 2:
8:00

9:15
9:30

11:00
11:15
12:00

From Field Methods to Advances in Solute Transport Modeling

03 August 2011

Registration
Hydrogeologic settings for fractured rock
- rock types where fractures are important
- formation of fractures
- continuum vs. discrete conceptual models
- scale issues
- the role of the regional setting
- problems with monitoring in fractured rock environments
Break and discussion
Physical Characterization of Fractures
- characteristics of fractures
- field measurement techniques
- data display and presentation methods
- statistical descriptions of fractures sets
- exercise: fracture data display
Fractured aquifer characterization in the field
- bulk properties
- identification of hydraulically important fractures
- surface and borehole geophysics
- outcrop/stratigraphic analysis
Lunch
Groundwater monitoring in fractured rock
- overview of challenges
- temporal variations
- multi-level systems with examples
Packer testing
- test history and applications
- mechnics and stepwise procedures
- common mistakes and pitfalls
Topodrive exercise
Adjourn for the day

04 August 2011

Introduction to hydrogeology of basalt plains
- groundwater behavior
- issues around Melbourne and Victoria
Break and discussion
Downhole flow meters
- emerging technologies
- spinner and heat pulse flow meters
- OBI / accoustic and optical televiewers
- temperature distribution sytems
Break and discussion
Borehole characterization exercise
Lunch
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04 August 2011 (cont.)

Rock core logging
- drilling methods and project objectives
- rock core recoveries and RQD
- description and stratigraphic characterization
- core boxes, labeling, archiving
Rock core logging exercises
- series of hands on exercises
Field management QA/QC techniques
- project and field management philosophies
- roles and responsibilites
- benefits of field data analysis
Q&A Session / self test / discussion
Adjourn for Day 2

05 August 2011

Solute transport through fractured rocks
- transport characteristics
- analytical solutions
- dispersion, dilution, sorption
- non-aqueous phase contaminant
Applications of tracers, temperature, and isotopes in
fractured-rock hydrogeology and karst
- types of tracers and tracer experiments
- logistics of tracer studies
- examples
Break and discussion
Transport through fractured aquifer exercise
Numerical models of fracture flow - Part One
- porous medial equivalent
- fracture network
- dual porosity
Lunch
Numerical models of fracture flow - Part Two
- stochastic
- applicability of models
- available modeling codes
Demonstration of fracture-flow models
- MODFLOW applications
- trial software: FRACWORKS, STRATAFRAC
- fracture network generation
- stratigraphic modeling
- porous media conversion
Break and discussion
Group analysis of problems submitted by participants
Course wrap-up and final adjournment

Education Level

Intermediate to advanced. This course begins
with a brief overview of hydrogeologic principles
and continues at an advanced level throughout
the course to match the range of realistic
project conditions.

Fees (inclusive of GST)

Earlybird* ACLCA members — AUS $ 1,400
ACLCA members — AUS $ 1,700

Earlybird* non-ACLCA-members — AUS $ 1,700
Non-member— AUS $ 1,900

* Earlybird registrations must be received before June 30, 2011

Register Now at:

www.aclca.org.au

Course Location

Karstens at CQ, Conference & Training Centre
123 Queen Street,
Melbourne, Victoria

www.karstensatcq.com.au

Accommodations
Crown Plaza Melbourne
(located adjacent to the World Trade Center
and about 7 city blocks from classroom venue)
1-5 Spencer Street, MelbourneVIC, 3005,
Australia Phone: +61-3-9648 2776

Contact Info
For more information contact Louisa Nicholls
of ACLCA Vic on 03-9509 5949,
or email: aclcavic@ozemail.com.au
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