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President’s Column

By James Piegat

A few months ago, a professor from a
large university in another part of the
country was in town to give a seminar
at the University of Minnesota. After
his talk, | had the opportunity to visit
with him over dinner. As some of the
others with us that evening were fac-
ulty members at the U, a small portion
of the evening’s stimulating conversa-
tion touched on the subject of attract-
ing students to geology departments
and then educating them.

Attracting students is a subject of
concern for many geology depart-
ments for two main reasons. First,
school of science deans tend to par-
cel out money to departments accord-
ing to enrollment. More students,
more money. Less students, less
money. Second, compared to the
good old days (which seemed to end
just about the time | graduated), there
isn’t much of a market for geologists,
so who wants to be one?

The federal government was once
one of the largest employers of geolo-
gists, but no more given the current
political climate. Big oil was the other
significant employer, but no longer
because geophysicists now think they
can actually “see” the oil and there-
fore have no need of geologists.
(Geophysicists and geologists are not
the same, as most any geophysicist
will be happy to insist.) Oil companies
run by MBA's rather than geophysi-
cists think the best way to increase
reserves is to buy out another oil
company. One needs no geologists
for takeovers.

Getting back to the dinner, the geol-
ogy department that employs our vis-
iting professor is following the solution
of changing their curricula. The more
difficult courses that kept students
away are no longer required or are re-
duced to survey courses. The expec-
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tation is that the department will serve
non-majors with a greater variety of
appealing courses and will direct the
majors to employment in the environ-
mental field (in the broadest sense)
where knowing the difference be-
tween, for example, orpiment and
realgar is neither interesting nor
important.

Our guest’s department is not alone.
Universities of all sizes are changing
their geology curricula to maintain or
increase student market share. The
discipline of geology seems to be
making significant changes that, if
completed, may well be irreversible.
For example, not long ago courses
such as invertebrate paleontology
were not only taught but required for
every geology degree. Now many
universities no longer even offer the
course. For many generations, struc-
tural geology was the course that sep-
arated the geologists from the
rockhounds. In more than a few
places, it is now as easy to ace struc-
tural as any other undergraduate
course.

So the question arises. What should it
mean to be a geologist? In a world
where we have already exploited all of
the easily found ore deposits, | can’t
imagine finding more without geolo-
gists who have an extensive back-
ground in mineralogy, petrology, and
structural geology. But how many ge-
ologists will we need for such tasks
and how many universities do we re-
ally need to train them?

What of the other geology depart-
ments? Do they fade away? Do they
change to serve non-majors and
those who would pursue less rigorous
disciplines in “environmental studies?”
The State of Minnesota, at the insis-
tence of geologists and with the help
from members of this association, has
thoughtfully embalmed a notion of

— continued on page 2

Two MGWA Officer
Positions Open For 2000

Call for Nominations

The MGWA membership needs to fill
two officer positions — Secretary and
President-Elect — for the year 2000.

The Secretary records the official min-
utes during the monthly MGWA Board
Meetings and assists with meeting
planning. The President-Elect takes a
leadership role in the planning of one
or more of the MGWA meetings while
“learning the ropes” of MGWA leader-
ship.

Here’s a chance for you or someone
you nominate to get in on the front
end of ground water resource protec-
tion for the new millenium.

The Secretary serves a two-year
term, and the President-Elect serves
for a year before becoming President
in 2001 followed by a year as Past
President.

Send your nominations by November
1 to MGWA, 4779 126th St. North,

White Bear Lake, MN 55110-5910, or
by e-mail to: MGWAOffice@aol.com
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The primary objectives of
the MGWA are:

Promote and encourage sci-
entific and public policy as-
pects of ground water;
Protect public health and
safety through continuing
education for ground water
professionals

Establish a common forum for
scientists, engineers, plan-
ners, educators, attorneys,
and other persons concerned
with ground water;

Educate the general public
regarding ground water re-
sources; and

Disseminate information on
ground water.

— President’s Letter, cont.

what a geologist is in rules for profes-
sional licensure. Will some geology
departments find themselves in a sit-
uation wherein they produce no stu-
dents able to meet the state stan-
dards? Should the state rules dictate
how universities (at least public uni-
versities) teach geology to majors?
Lots and lots of questions, but no an-
swers. At least no simple or clear-cut
answers. But change in the discipline
of geology is inevitable and will not
necessarily be similar to changes that
occurred in the past.

This challenge of change is not
unique to geology. A sailor who
served Sir Frances Drake in the
1570’s could have been transported
225 years by time machine to the
year 1805 and within a few days been
earning all of his pay as a sailor
aboard Admiral Nelson’s Victory. But
that same sailor transported again
just another 100 years to HMS
Dreadnought would have found liter-
ally everything so different about na-
val ships that he couldn’t function at
all. Only another forty years later and
our sailor would have to deal with air-
craft and radar. And less than another
twenty years later he would be using
nuclear propulsion and electronic de-
vices even Jules Verne never imag-
ined.

— continued in next column

This doesn’t happen in science? How
long has computer science existed
and why are all the punch cards gone
already? Where would a biologist of
1900 or even 1950 be in a modern
laboratory where the work is domi-
nated by investigations of molecules?
Who among you care to explain the
geology of the Appalachian Moun-
tains in terms of Marshall Kay’s
geosynclinal theory? It’s really not all
that old.

Not only did everything completely
change several times for our
time-traveling sailor, but the time be-
tween these changes became shorter
and shorter. Now the time between
such occupational revolutions is so
short that a new graduate can expect
to see several in his discipline before
he either retires, or moves on to a
new profession entirely.

So what are we to do? The way we
as a society practice geology and
teach it to the next generation will
change. There will probably be no
consensus about the goodness of
these changes. We can’t stop them;
but we can perhaps guide them if we
become involved. One means of in-
volvement would be through depart-
mental alumni associations or simple
communication with geology depart-
ment faculty.

| believe that an important means of
involvement that this association can
and should promote is getting geol-
ogy students to participate in the ac-
tivities and affairs of MGWA. So | en-
courage each of you to bring a stu-
dent to the next conference or field
trip!

?

Support Your
Association
— Invite A
Student
to Join

The Capillary Fringe

How can we improve our knowl-
edge of Minnesota’s ground wa-
ter “reservoir”?

By Roman Kanivetsky, Minnesota
Geological Survey

| agree with the theme of the column
by MGWA President Jim Piegat in the
June 1999 MGWA Newsletter. In his
article, Jim raises an important point
of “programization” versus “the will of
the people”. As Governor Jesse
Ventura put it: “Government doesn’t
exist to sustain itself on programs that
no longer serve the people... . For
government to serve the people of
our state, it needs to be accountable,
responsive, and limited. Government
should be creative.”

Based on this philosophy, the Envi-
ronmental Quality Board is develop-
ing the Water Unification Initiative to
unify state efforts within 10 major
river basins. The objective of this ini-
tiative is directed toward sustainability
of quality and quantity of water re-
sources in Minnesota’s major river
basins. The specific goals of this uni-
fication would be to provide quantita-
tive information on measurable out-
comes and to respond to questions
such as where, how, and why surface
and ground water quality and quantity
conditions are changing over time.
Decision makers want numbers: “Just
how much water is available?” and “Is
water getting better or worse?”

To make the basin approach work,
the state needs to develop a sus-
tained scientific knowledge in three
principal areas:

1) defining a quantitative
hydrogeologic framework,

2) producing quantitative water re-
sources maps, and

3) obtaining quantitative chemical in-
formation on Minnesota’s ground
water.

1) A quantitative hydrogeologic
framework must provide quantitative
characteristics of hydraulic flow sys-
tems. Subsurface geologic mapping
is the foundation to understanding
hydrogeology. Lately, however, most
efforts by state and local units of gov-
ernment have been directed toward
modeling without sufficient knowledge

— continued on page 3
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Capillary Fringe, cont.

of the real world. We should ask our-
selves: do we have sufficient informa-
tion to make an abstraction of quanti-
tative reality? And in most cases, the
answer is no. All units of government
should make a concerted effort to col-
lect and build a database of quantita-
tive reality (hydraulic parameters)
statewide. Presently, this task is not
carried out by the state because
much state activity is centered around
“programs”. With the Water Unifica-
tion Initiative focusing on outcome
measures and using teams in each
basin, we will be better able to ac-
complish this task and begin to ad-
dress the real world in quantitative
fashion. This information is critical for
measuring sustainability of ground
water resources and subsequent re-
sponsible choices for sustainable eco-
nomic and environmental manage-
ment.

2) Quantitative water resource maps
are needed for each of the state’s 10
river basins. These maps will be a
tool to compare renewable water re-
sources with water use and will pro-
vide a measure of which areas or re-
gions are under pressure for water re-
sources and their sustainability. To
use a financial analogy, we know how
much money we are taking from the
bank but not how much we have in
the bank.

3) Quantitative chemical information
is available in all units of government,
but it is suffering from fragmentation
and “programization”. As a result, it is
detached from our present knowledge
of the hydrogeologic framework.
Quantitative chemical information
should be synthesized with present
data and an improved hydrogeologic
framework to serve as benchmark
data for trend analyses of water qual-
ity and to provide a quantification of
people’s concerns, “Is water getting
better or worse?”

| believe if we all work together as
teams at all levels of government,
from leadership positions to staff, try-
ing to break through “programization”
and elevating water management to
quantitative outcomes, we will be
much better off at “serving the will of
the people” rather than building
“China walls” around existing pro-
grams.
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Editors’ Note - Your editorial team is
delighted whenever an article we publish
generates a response from our readers.
Such is the case with the above article by
Roman Kanivetsky which was written in
response to MGWA President Jim
Piegat’s column in the June 1999 MGWA
Newsletter. We want to remind readers
that the opinions expressed here are the
author’s and do not necessarily reflect

AIPG-MGWA-AWG Fall
Field Trip to North Shore
and Gunflint Trail

As this issue goes to press, 60 peo-
ple just returned from the annual
AIPG-MGWA-AWG field trip to the
beautiful North Shore and the
Gunflint Trail. Be sure to watch for
pictures and a write-up in the De-
cember MGWA newsletter.

MGWA Board Votes to
Help Fund Ground Water
Events

Coming in October, ground water afi-
cionados will want to make note of
two events coming up within a week
of each other, both of which the
MGWA will help to support. On Octo-
ber 6, the Children’s Water Festival,
sponsored by the Metropolitan Area
Ground Water Alliance (MAGWA),
will be held at the State Fairgrounds
in Falcon Heights. For more informa-
tion, contact Joe Enfield in Carver
County (612-361-1800) or Cindy
Weckwerth in Washington County
(651-430-6703). Following close on
its heels the next week (October
13-15), the 44th Annual Midwest
Ground Water Conference, hosted
by the Department of Natural Re-
sources and co-sponsored by a num-
ber of State water management
agencies, will be held at the 1-94
Ramada Inn in Saint Paul. For more
information, see the back cover of
this newsletter. The MGWA Board
voted to contribute $200 to help fund
the Children’s Water Festival and
$100 to help support the Midwest
Ground Water Conference. Read
about both events in the December
MGWA newsletter.
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Minnesota Karst Work-
shop, May 10-13, 1999

The Minnesota Karst Workshop was
convened by the Minnesota Pollution
Control Agency and Department of
Natural Resources May 10-13, 1999
at the Rochester Community and
Technical College in Rochester. The
conference drew about 50 partici-
pants—approximately half state
agency staff, half private consultants,
and several educators. During a very
rainy week, twelve recognized pre-
senters shared their expertise in the
hydrogeology of karst regions through
both lectures and field activities.

Day 1 included overviews of Minne-
sota karst areas and features, karst
hydrogeology, and the character of
groundwater contamination within
karsted aquifers. The main message
was that aquifers should be charac-
terized using all three aspects of
groundwater flow: matrix flow through
pore spaces, fracture flow along
joints, and conduit flow via
solutionally enlarged pathways (“karst
hydrology”). Traditionally, aquifers
have been segregated into these
three categories, but in effect, all
aquifers are matrix-flow aquifers,
AND fracture-flow aquifers, AND con-
duit-flow (or karst) aquifers. In as-
sessing groundwater and contami-
nant transport, it is vital to address all
three aspects.

Day 2 consisted of field trips to vari-
ous sites in the Rochester area to
view outcroppings of karsted bedrock
and surface karst features. Stops in-
cluded a closed landfill atop
high-relief karst features in Winona
County; stone quarries and roadcuts
in heavily karsted bedrock formations;
and the Lewiston Country Club which
sports a rather large sinkhole that
would be easily overlooked on a golf
course if the observer were not aware
of the high degree of karstification in
the vicinity. Back in the dry lecture
room, speakers highlighted karst
mapping techniques and case studies
of karst site investigations in which it
was shown that groundwater could
flow miles per day in highly karsted
aquifers, winding up in the most un-
anticipated of locations (e.g. across
groundwater matrix-flow divides,
“upgradient” from the source, beyond

surface streams, appearing in springs
only to infiltrate back to the
subsurface in sinking streams).

That evening, Dr. Nicholas Crawford,
of the Department of Geography and
Geology and the Center for Cave and
Karst Studies at Western Kentucy
University in Bowling Green, KY, pre-
sented the keynote address at the
conference banquet. Dr. Crawford, a
world-renowned expert in karst
hydrogeology and dye-tracing, dis-
cussed “Environmental Problems in
Karst,” a less rigorous and more hu-
morous discussion of case studies in
the Bowling Green area, one of the
most heavily karsted areas in the
world, where minor spills have a ten-
dency to wind up in springs, streams,
basements, schools, wells, etc., and
sinkholes regularly swallow entire
buildings. Minor spillage in Bowling
Green is an immediate public health
emergency, for which the city has de-
veloped contingency plans to prevent
catastrophes.

Day 3, the rainiest of the week, was
spent entirely in the field at the Spring
Valley Caverns and Karst Preserve
near Spring Valley, MN. During the
morning, workshop participants
toured the caverns to observe karst
from the inside out. Then, from the
outside in, surface geophysical tech-
niques (microgravity and ground pen-
etrating radar) were used to locate
“filled” sinkholes and subsurface
voids. During lunch, a backhoe began
to excavate in one such area to con-
firm the indications of the geophysical
surveys. While the backhoe continued
working, workshop participants hiked
through farm fields and wooded
stream valleys to seek out field indi-
cations of karst features. These
ranged from pronounced sinkholes
and tunnel collapses 20+ feet deep,
to dry valleys, to springs and sinking
streams, to broad shallow depres-
sions, to a sinkhole eight inches
across that looked quite a bit like a
gopher hole. Many of the identified
karst features would easily be con-
fused with other common landforms
without the known context of a
karsted terrain. These exercises
served to confirm that extra work and
keen observation are required in sus-
pected karsted areas. The backhoe
did not reach the depth of the identi-
fied void by day’s end, but as confer-

ence participants boarded the buses
to return to Rochester, the eager
cavers remained on-site hoping for a
new cave entrance to appear. For all
we know, they’re still there.

On Day 4, the workshop covered
more case studies illuminating partic-
ular contamination issues in karsted
aquifers. Finally after a full week with
a lot of informative discourse and fun
in the rain, the new MPCA Guidelines
on petroleum leak investigations and
agricultural feedlot placement were
presented as Minnesota’s small first
steps in addressing the large impend-
ing issues of groundwater contamina-
tion in karst areas. Many participants
expressed great satisfaction with the
workshop and looked forward to ap-
plying their newly acquired concepts
and tools to karst areas.

— contributed by Charles Tiller

Health Dept. Revises Fact
Sheet on Volatile Organic
Chemicals

The Minnesota Department of Health,
Site Assessment and Consultation
Unit, has extensively revised its 1990
fact sheet, Volatile Organic Chemi-
cals in Drinking Water. The new ver-
sion answers such frequently asked
questions as: What are volatile or-
ganic chemicals (VOCs)? How do
VOCs get into drinking water? What
are the health risks associated with
VOC contamination?

Copies may be obtained free of
charge by contacting the Health De-
partment at (651)215-0700.

USGS Releases Revised
Map List for Minnesota

A March 1999 Revision of the USGS
Map List for Minnesota is now avail-
able. It lists all 1:24,000, 1:100,000,
1:250,000, 1:1,000,000, and
1:2,000,000 USGS maps covering
the state. Map lists are available at
http://mapping.usgs.gov/imac/
maclists.html.

Paper copies can be requested
free-of-charge from USGS
Information Services, Box 25286,
Denver, CO 80225; fax 303-202-4693
(file number TMNB).

MGWA Newsletter, September 1999



Teens’ deaths blamed on
cellar’s high nitrogen
levels

Reprinted from The Edmonton
(Alberta) Journal, Aug 13, 1999, by
Mitch Cooper, Staff Writer.

A rare geological condition killed two
Sylvan Lake teens as they fetched
vegetables from a root cellar on the
family farm, an investigation has
found. The findings have also re-
newed warnings for rural Albertans to
ensure adequate ventilation around
underground well facilities. An investi-
gation by the Royal Canadian
Mounted Police (RCMP) and the Ca-
nadian Ground Water Association has
concluded that fatally high levels of
nitrogen generated by a “suck-and-
blow” water well killed Susan
Staudinger, 19, and her brother Doug,
17. The pair collapsed July 12 as they
gathered vegetables for dinner from a
root cellar, which was once a well pit,
on the family grain farm near Sylvan
Lake. They slipped into a coma and
died later of oxygen deprivation.

Investigators previously believed the
youngsters died after carbon dioxide
generated by rotting vegetables dis-
placed breathable air in the three-
metre deep well pit the family used as
a root cellar. A well pit is dug near a
water well to house pumping equip-
ment so it doesn’t freeze in winter.
But testing showed that oxygen levels
remained at 5.5 per cent a week after
the vegetables were removed — well
below the oxygen content usually
found in the atmosphere — leaving
investigators to find another cause.
“What baffled us was why there was
no oxygen in that air,” said RCMP in-
vestigator Const. Harry Ingram.
Maurice Lewis, executive director for
the Canadian Ground Water Associa-
tion in Lousana, Alberta, called
Ingram when he realized the root cel-
lar was really a well pit. “| realized |
had something to offer here,” he said.
Lewis, a longtime well driller, said
testing showed the well was a
“suck-and-blow” well. That means, as
barometric pressure in the atmo-
sphere rises, the well draws normal
air under the ground. As barometric
pressure falls, the well expels that air
again, but with a very high nitrogen
content. The air you breathe normally
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contains 78-per-cent nitrogen, an
odourless, colourless nitrogen gas, as
well as 21-per-cent oxygen. But, in
the case of this “suck and blow” well,
tests later showed that the air being
expelled was as high as 90-per-cent
nitrogen. “You can literally drown in
this stuff,” said Lewis. He believes the
air returns to the surface with little ox-
ygen because it combines — or oxi-
dizes — with metals underground.
But whatever the reason, the result in
the Staudinger case was deadly.

Air also was drawn into the well from
the nearby well pit and replaced with
nitrogen. While nitrogen is not poison-
ous, it displaced most of the oxygen
in the pit and ultimately killed the
youngsters. Lewis said while the phe-
nomenon is relatively rare, well pits of
this sort are not. Well pits were made
illegal in the early 1990s, but there
are still many in existence across the
province, including many in central Al-
berta. The Staudinger well pit had
been used safely as a root cellar for
more that 25 years. It's unclear why
nitrogen levels rose to lethal levels
two months ago. “The biggest thing in
this case is that where there are well
pits, there should be adequate venti-
lation,” said Ingram. “Hopefully, this
investigation will prevent further
deaths. There will be a lot of tough
days ahead for the family.” The par-
ents, Harvey and Lois Staudinger,
said that knowing the true cause of
their children’s deaths was of some
comfort. “We pray these findings save
the life of someone else,” said Harvey
Staudinger.

MGWA Fall Conference
Planning Well Underway

The MGWA Fall Conference will be
held Friday, November 19, 1999, at
the Minnesota Pollution Control
Agency’s Boardroom in St. Paul. The
topic is: Surface Geophysics: Ap-
plications for Ground Water Pro-
fessionals.

Your board is working hard to put to-
gether an agenda which will feature
experts from the field, covering such
topics as: ground penetrating radar;
electrical resistivity; SP and IP for
mineral exploration and environmen-
tal applications; electromagnetic sur-
veys; 2-D and 3-D seismic reflection
and refraction; and gravity and mag-
netic surveys.

It promises to be a full day, with
plenty of practical applications which
you may be able to use in your own
work. Mark your calendars now!

The course is being designed to meet
the continuing education criteria of
the Board of AELSLAGID, which li-
censes geoscientists. MGWA is in-
vestigating whether the Board would
be able to certify this conference as
eligible for continuing education
credit based on its structure and con-
tent.

Watch your e-mail and mailbox for a
detailed agenda and registration in-
formation by early October. Registra-
tion will be limited, so register early!

USGS Topographic Map Symbols Now on Web

An on-line version of “Topographic Map Symbols” has been developed to
provide map symbol information, in HTML format, to customers viewing USGS
Digital Raster Graphics on the Terra Server Web Site when they become avail-
able. It can be found at http://mapping.usgs.gov/macl/isb/ pubs/book-
lets/symbols/index.html. The site includes a short introduction to topographic
maps and how to read them as well as symbols for six categories of features

shown on USGS topographic maps:

Elevations,
Boundaries,

Land Surface Features,
Water Features,

Buildings and Related Features, and

Roads, Railroads, Transmission Lines, and Pipelines.

The web site also provides links to other sites of interest to topographic map
users, including Map Finder, USGS map lists, USGS map dealers, the Global
Land Information System, and USGS booklets and fact sheets.



New Geologic Atlas and
Hydrogeologic
Assessment Reports
Available

Stearns County Geologic Atlas,
Part B

The Minnesota Department of Natural
Resources (DNR) recently published
Part B of the Stearns County Geo-
logic Atlas. The atlas contains maps
at 1:100,000 scale of ground water
conditions in the county including the
water table system, buried drift aqui-
fers, the Cretaceous aquifer, and Pre-
cambrian bedrock. The report also in-
cludes an interpretation of the pollu-
tion sensitivity of the near-surface
ground water system. A booklet sum-
marizing the results of ground water
sampling is included with the maps.
The Minnesota Geological Survey
published Part A, seven plates de-
scribing the geology of the county,
and Part C, a text supplement, in
1995. Digital files of the databases
and maps are also available by con-
tacting DNR at (651) 296-4800. A
training workshop for county staff and
the public is planned for next spring.

County Atlas C-10, Part B, Geologic
Atlas of Stearns County, Minnesota.
Three color plates and booklet.

$12.00 (plus sales tax and postage).

Upper Minnesota River Basin
Regional Hydrogeologic As-
sessment, Part A

The Minnesota Geological Survey re-
cently published Part A of the Upper
Minnesota River Basin Regional
Hydrogeologic Assessment. The as-
sessment covers Swift, Chippewa,
Lac qui Parle, and Yellow Medicine
counties, and parts of Big Stone,
Renville, Lincoln, Lyon, and Redwood
counties. Two plates contain maps,
cross-sections, figures, and text that
address the surficial geology, Quater-
nary stratigraphy, glacial history, drift
thickness, bedrock topography, and
the distribution of significant thick-
nesses of stream sediment in the
Quaternary section. The surficial geo-
logic map is at 1:200,000 scale. Por-
table document files of both plates
are available from the MGS web site.
The Minnesota Department of Natural

— continued on next page

MGWA Board Meeting
Minutes

May 6, 1999, Egg & |, University
and 280, St. Paul, MN, 7:30 a.m.

Attending: Jim Piegat, President; Jan
Falteisek, Secretary; Lee Trotta, Trea-
surer; Jeanette Leete, Sean Hunt,
WRI; Tom Clark, Newsletter Editor;
Leigh Harrod, Advertising Coordina-
tor.

Approval of Minutes — Jim Piegat
called the meeting to order at 7:35
am. Minutes for the regular Board
meeting held April 1, 1999 were ap-
proved as corrected.

Treasurers Report — Jennie provide
a financial summary for the first four
months of 1999. Lee Trotta reported
on results of investigating CD rates
and several options, including money
market, unit investment trust, and mu-
tual funds. Treasuries were also men-
tioned. Following discussion, it was
moved, seconded, and approved that
the objective of the savings account is
long-term growth of the endowment
and that in the future, the interest
generated would be available for pro-
grams. Jennie also suggested looking
outside Norwest for better rates. Jan
moved and Lee seconded that the
Treasurer be given the authority to
make decisions on investment op-
tions, subject to choosing more con-
servative options relative to loss of
principal. Motion approved by all. Lee
will report back at the next Board
meeting.

Spring Conference — Jennie Leete
provided a financial update on the
spring conference. There were about
75 registrations and an estimated
profit of $1,026. Jim Piegat noted that
a similar conference with the same
speakers would be worthwhile to do
again, but not during legislative ses-
sion. Jennie suggested articles in the
newsletter as a follow up to the pro-
gram. It was noted that the History
Center is nice, but more expensive.
Also, the space is expandable for a
larger program. Depending on the
program, other venues could be con-
sidered. Jim Piegat will send out
thank you letters to speakers.

Midwest Ground Water Conference
— Jan noted that there is an opportu-
nity to partially host refreshments on

Wednesday evening, October 13,
1999.

Darcy Lecture — It was moved and
approved directing Jennie to send
$50 to Mark Person, University of
Minnesota for refreshments.

Membership — Sean Hunt noted the
Professional Geologist list had been
received. Lee Trotta had cross
checked members by agency, but fol-
low up had not been completed by
Jennie.

Newsletter — Leigh Harrod reported
on advertising. Tom said the newslet-
ter will be to Jennie for layout next
week. The Directory will be out by the
end of June. Jim said he would have
the President’s page by Friday.

Web Software — Jennie and Sean
described new software for web use
that would allow VISA purchase of
memberships and items. Jan asked
for third-party reviews of the product.

Meeting adjourned 8:50 am.

June 3, 1999

Egg & I, University and 280, St.
Paul, MN, 7:30 a.m.

Attending: Jim Piegat, President;
Jan Falteisek, Secretary; Lee Trotta,
Treasurer; Jeanette Leete, Sean
Hunt, WRI; Tom Clark, Newsletter
Editor.

Approval of Minutes — Jim Piegat
called the meeting to order at 7:45
am. Minutes for the regular Board
meeting held May 6, 1999 were ap-
proved.

Treasurers Report — Lee Trotta re-
ported that all previous time accounts
had been combined into a single CD
(9 mo.) Balance at Norwest is
$17,205.43. WRI provided a current
balance sheet (attached). A spring
conference financial report was also
provided and is attached. Net income
was not as initially estimated be-
cause the Minnesota History Center
charged for an extra hour of use of
the 3M Auditorium.

Spring Conference — Jennie re-
ported that all invoices had gone out.

Fall Conference — There was a pre-
liminary discussion of topics. The

— continued on next page
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New Atlases and Hydrogeologic
Assessments, cont.

Resources, Division of Waters, will
follow up with Part B, which will con-
tain maps of the surficial
hydrogeology and sensitivity to pollu-
tion of the near-surface ground water
system.

Regional Hydrogeologic Assessment
RHA-4, Part A, Quaternary Geology—
Upper Minnesota River Basin,
Minnesota. Carrie J. Patterson,
Project Manager. Color. Scale
1:200,000. 2 plates. $11.00 (sales tax
and shipping charges extra).

Both reports may be ordered from the
Minnesota Geological Survey, Publi-
cations, 2642 University Ave. W., St.
Paul, MN 55114-1057, ph.
612-627-4780, ext. 238.

These reports are the result of an on-
going cooperative program between
the Minnesota Department of Natural
Resources and the Minnesota Geo-
logical Survey. The reports produced
by the program support planning, re-
search, education, and environmental
protection efforts.

The map shows progress on other
projects. More information about
other reports can be found on the
web at www.dnr.state.mn.us/waters/
programs/gw_section/cgsrha/
status.html and
www.geo.umn.edu/mgs/

MGWA Board Meeting Minutes,
cont.

conference should be structured to
qualify for continuing education units
for professional geologists needing
the units for license renewal. Fall
conference topics will be discussed
next month.

MGWA Objectives — It was noted
the benefits statement should be re-
vised to include education of the pro-
fessional community in order to ben-
efit the resource. There is also an in-
tent to eventually qualify for charita-
ble status. Jim Piegat asked Jennie
to draft a preliminary statement from
other materials with which she is fa-
miliar.

Midwest Ground Water Confer-
ence — Jan again noted there is an
opportunity to partially host refresh-
ments on Wednesday evening, Octo-
ber 13, 1999. There was some dis-
cussion on how that might be done
(other than a cash contribution).

Darcy Lecture — Jennie is to send
$50 to Mark Person, University of
Minnesota, for refreshments.

Membership — Jennie reported that
a mailing of membership renewals to
second addresses had been pre-
pared and she would arrange to mail
them in the next day or two. At least
169 non-renewing members had sec-
ond addresses. Agency and com-
pany follow up lists need to be com-
pleted. The combined

-

County
Geologic
Atlases

Hydrogeologic
Assessments

AIPG and PG lists need

AN Project Areas to be cross-checked
! o ‘\\ J and an invitation to
— L T membership sent. Jim

Piegat will provide two
paragraphs for a cover
note. The renewal forms
need to be updated for
2000 and Sean will
send drafts to Jim
Piegat. It was noted
again that a good color

complete picture was needed to
| in progress prepare membership
Regional materials directed to-

ward students.

[ ] complete On-line Purchase Soft-
"~ [ | inprogress ware — Jennie said WRI
L has acquired software

RN for on-line VISA sales.

Meeting adjourned
8:50 am.
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July 1, 1999

Egg & I, University and 280, St.
Paul, MN, 7:30 a.m.

Attending: Paula Berger,
Past-President; Jim Piegat, Presi-
dent; Jim Lundy, President-Elect;
Jan Falteisek, Secretary; Jeanette
Leete, Sean Hunt, WRI; Tom Clark,
Newsletter Editor; Leigh Harrod, Ad-
vertising Coordinator.

Approval of Minutes — Jim Piegat
called the meeting to order at 7:45
am. Minutes for the regular Board
meeting held June 3, 1999 were ap-
proved with corrections.

Treasurers Report — Jennie Leete
provided an updated balance sheet
and profit/loss statement. She noted
that planned scholarships or other
contributions are overbudget. Costs
for the remaining part the year
needs to be projected to balance
any additional contributions.

Spring Conference — Jennie re-
ported that $285 was still due on
spring conference registrations.

Fall Conference — Two possible
conference topics discussed were 1)
well design and aquifer systems and
2) applications of geophysics to
solve ground water problems. Tenta-
tive date is Friday, November 19.
The PCA board room would be used
if available. CEU’s for P.G.’s would
be provided if approved. There is the
possibility of expanding a DNR work-
shop on municipal well design held
recently. Potential speakers for the
geophysics program were also iden-
tified. Leigh suggested water law as
a topic for a spring conference.

MGWA Objectives — Jennie had
not yet completed this item, needing
to complete one more sentence.

Midwest Ground Water Confer-
ence and Children’s Water Festi-
val — The Board approved sponsor-
ing the Midwest Ground Water Con-
ference for $100 and the Children’s
Water Festival for $200.

Fall Field Trip — Jim Lundy provided
an update of the trip to the North
Shore, noting that registration bro-
chures will be mailed in about a
week.

— continued on page 8



MGWA Board Meeting Minutes,
cont.

Membership — Sean provided an up-
dated membership report and noted
some renewals in response to the
third mailing. The membership direc-
tory can now be put together. Sean
also provided lists of member/former
members by affiliation. Board mem-
bers are to distribute membership re-
newals to those on the not-paid list.

Newsletter — Tom reported the June
issue was out and the September is-
sue will be ready for layout about
mid-August.

Meeting adjourned 9:15 a.m.

MGWA Calendar

Contact information for the major
event-holders is listed at the end of
the column. If you become aware of
a relevant event which may not be
widely publicized, please send the
information to the attention of the
editor. Thank you.

October 5-6, 1999

Natural attenuation for remediation
of contaminated sites, Chicago, IL.
Contact: NGWA.

October 6, 1999

Children’s Water Festival. State
Fairgrounds, St. Paul, Minnesota.
Contact: Joe Enfield (612) 361-1800
or Cindy Weckwerth (651)
430-6703.

October 7-8, 1999

NGWA Midwestern Focus Ground
Water Conference, Schaumberg, IL.
Contact: NGWA.

October 13-15, 1999

44th Annual Midwest Ground Water
Conference, St. Paul, Minnesota.
Contact Sarah Tufford (651)
297-2431.

October 19-21, 1999

Visual MODFLOW: The most widely
used software package for
MODFLOW, MODPATH, and MT3D,
Philadelphia, PA. Contact: NGWA.

October 19-20, 1999

Geostatistics and the Data Quality
Objectives Process for Environmen-
tal Remediation Decision Making,
Philadelphia, PA. Contact: NGWA.

October 21-22, 1999
Comprehensive ground water man-
agement using Microsoft Access,
Philadelphia, PA. Contact: NGWA.

October 25-28, 1999
GSA Annual Conference, Denver,
CO. Contact: GSA.

October 29-30, 1999

Sharing the Heartland: Practical
Tools for Conserving Farmland and
Natural Resources, Bloomington,
MN. Contact:
www.mn.nrcs.usda.gov/conference/
heartland.htm

November 1-2, 1999
Fundamentals of ground water geo-
chemistry, Minneapolis, MN. Con-
tact: NGWA.

November 2-4, 1999

Innovative Cleanup Approaches: In-
vestments in Technology Develop-
ment, Results and Outlook for the
Future. Bloomington, IL. Sponsored
by USEPA. Contact: SAIC, c/o
Rebecca Glos, 11251 Roger Bacon
Dr., Reston, VA 20191, (412)
741-5462 or (fax) (703) 736-0826.
Web page: www.epa.gov/ttbnrmrl.

November 3-5, 1999

Practical applications of ground wa-
ter geochemistry, Minneapolis, MN.
Contact: NGWA.

November 7-10, 1999

Fourth USA/CIS joint conference on
environmental hydrology and
hydrogeology: hydrologic issues for
the 21st century: ecology, environ-
ment and human health. American
Institute of Hydrology (AIH), San
Francisco, CA. Contact: AlH, 2499
Rice Street, Suite 135, St. Paul, MN
55113. AlHydro@aol.com;
wwwaihydro.org

November 8-9, 1999

Low-cost remediation strategies for
contaminated soil and ground water,
Portland, OR. Contact: NGWA.

November 10-12, 1999

Principles and practice of forced air
remediation, Portland, OR. Contact:
NGWA.

November 12-15, 1999

Theis Conference on Remediation
of Subsurface Contaminants: The
meaning and measures of success,
Amelia Island, FL. Contact: NGWA.

November 15-16, 1999
Horizontal well drilling, Houston, TX.
Contact: NGWA.

November 15-17, 1999
Understanding and Assessing Risks
to Groundwater; 15th Annual
Groundwater Foundation Fall Sympo-
sium, Omni Hotel at CNN Center, At-
lanta, GA. Contact: Cindy Kreifels,
1-800-858-4844, or e-mail:
<info@groundwater.org>

November 16-17, 1999

Wetlands and Remediation, Salt Lake
City, UT. Contact: The Conference
Group, 1989 West Fifth Avenue Suite
5, Columbus, OH 43212-1912,
1-800-783-6338,
<conferencegroup@compuserv.com

December 3-6, 1999
NGWA National Convention, Nash-
ville, TN. Contact: NGWA.

December 7-10, 1999

Computer modeling of natural attenu-
ation and bioremediation systems,
Salt Lake City, UT. Contact: NGWA.

December 8-10, 1999

DNAPLs in Fractured Geologic Me-
dia: Behavior, Monitoring and
Remediation, San Francisco, CA.
Contact: Waterloo Educational Ser-
vices, 519-836-3102,
www.waterloo-educational.on.ca

March 28-30, 2000

“The Watershed Approach to Im-
proving Water Quality: Fact or Fan-
tasy”, an Upper Mississippi River
Conference sponsored by the West
North Central Region of Soil and Wa-
ter Conservation Society, LaCrosse,
WI.

April 25-27, 2000

National Water Quality Monitoring
Conference 2000, Hyatt Regency,
Austin, TX. Contact: GWPC,
405-516-4972, jeff@gwpc.site.net, or
<http://nwgmc.site.net>

May 22-25, 2000

Second International Conference on
Remediation of Chlorinated and Re-
calcitrant Compounds, Monterey, CA.
Contact: The Conference Group,
1989 West 5th Ave. Ste 5, Columbus,
OH 43212-1912, 1-800-783-6338,
<conferencegroup@
compuserv.com>

— continued on page 13
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Metro Groundwater Model
— Site Applications

By An drew Streitz, John Seaberg and
Doug Hansen, Minnesota Pollution
Control Agency

Introduction

It has been four years since staff at
the Minne sotaPollution Control
Agency (MPCA) re ported on the Met-
ropolitan Area Groundwater Model
(Metro Model) pro jectina MGWA ar ti
cle (see MGWA Newsletter,Vol. 14,
num ber 4, De cem ber 1995). At that
time we stated that our original goals
were to assemble databases, develop
a con cep tual model, and build are-
gional ground wa ter flow model en-
compassing the Twin Cities
seven-county Metropolitanarea. Fur-
ther, we wanted to pursue these goals
so that the Metro Model was ac-
cepted and used by the environmen
tal and groundwatermodeling com-
munity.

In 1999, our original goals have been
met, and it is time to set new ones.

The most dra matic shiftis to ward use
of this tool by the Agency, and we be-
lieve that the projectcanalso provide
support to many different types of
hydrogeologic investigations,ranging
from relatively simple reviews of geol-
ogy to more complicated drawdown
analyses. A large store house of
shape files, maps and database files
is avail able to all in ter ested par tiesin-
cluding unified MinnesotaGeological
Survey (MGS) Twin Cities bed rock
coverages (Fig ure 1), geostatistically
filteredcalibration datasets, Quater-
nary sand-content maps, and stream
discharge measurements. These da-
tabases can be used to solve
hydrogeologic prob lems that do not
re quire the build ing of aground water
model.

If a model is required how ever, re-
gional groundwater modelscovering
the gla cial drift to the Mt. Si mon/
Hinckley aqui fers are ready for use as
well. The Metro Model provides a
platform from which ex pan sion or de-
vel op ment of other sub re gion al mod
els may be developed. And by collect-

ing and reviewingtheincremental
changes made to the Metro Model,
im prove ments can be shared with all
participants. Though originally de-
signed with groundwatercontamina
tion in mind, other uses that the
Model can be put to includeanalyzing
groundwatermanagementissues
such as sustainable development of
groundwater, and delineating well-
head protection ar eas. Within the last
year, the team has been working with
a number of partiesto ap ply the
Metro Model and/or its da ta bases to
variousgroundwater modeling pro-
jects. To demonstrate the util ity of this
newstrategy, this articlewillpresent
two examples of modifications of the
Metro Model to build local-scale
groundwatermodels, following abrief
review of the Metro Model effort.

The Metro Model—A Brief Re-

view

The Metro Model is a regional

ground water flow model en com pass

ing the Twin Cities seven-county Met-

ropolitan area. The Metro Model pro-
vides the re gional bound-
ary conditions sothatan

Twin Cities Area
Stratigraphy

M
r
y

Bedrock Units

Minnesota Pollution Control Agency
Metro Groundwater Model

Figure 1

©

yf

Explanation

| end-user can insertlocal
detail, thereby creatinga
more robust site-specific

P model in a shorter time
than was previously pos-
sible.

The com puter model
simulates multi-aquifer
ground water flow and is
based on a conceptual
model that consists of
five aquifer layers, four of
whichrepresentbedrock

-
]

“

'

5 cron. Upper units, and one represent-
] os! b Paleozaics ing a glacial drift aquifer.
Separategroundwater
g oros  Prairie Du Chien simulations now exist for
Lo Jordan Aguifer all five layers and all
[ CSLF three hydrologic prov-
ISl Lower inces, metropolitanre-
W CCCR o szoics gions di vided by the Min-
E il nesota and Mississippi
Rivers. The software
Emru0Y  Precambiian used is the Multi-Layer

Analytic Element Model
(MLAEM), based on the
analytic element method
pioneered by Professor
Otto D.L. Strack of the
University of Minnesota

— to next page
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Civil EngineeringDepartment. Im-
prove mentsinmod elingtechniques
areincorporatedintothe effortas
they are developed to en sure thatthe
Metro Model provides the best techni-
cal tool possible for groundwater
management issues.

Site Use of the Metro Model

The most exciting new development
in the Metro Model project has been
the ad ap ta tion of the model for use on
two lo cal-scale sites. One was per-
formed un der con tract to the Metro
Model project, and the second was
completed by aninde pend entcon sut
tant for a third party clientenrolledin
the MPCA'’s Voluntary Investigation
and Cleanup (VIC) program. Both lo-
cal-scale modelswere developedin
closecooperation with the Metro
Model team. In each case the Metro
Model and its supporting databases
were eas ily con verted to the needs of
the smaller-scale mod els as de-
scribed in the two sections below.
More de tailed in for mationon all as-
pects of the Metro Model and the lo-
cal-scale mod els is avail able upon re-

guest. Contacts are provided atthe
end of this article.Relevant geologic
information from these local-scale
mod elswillbe eventuallyin cor po-
rated back into the Metro Model,
strengthening its simulation in these
areas.

Reilly Superfund Site

The Reilly Tar & Chemical Superfund
site was mod eled to test the pro ject
strategy of ap plying the re gional-scale
Metro Model to lo cal-scale sites.
Kelton Barr of Kelton Barr Consulting,
working with MPCA hydrologists and
project staff, modified the Metro
Model to meet the local site needs,
adding de tail in the form of model ele-
ments and calibration points where
needed while the projectteaman a-
lyzed the use of the Metro Model with
the goal to simplify the process.

The Reilly Tar & Chemi cal Site, inthe
Twin Cities suburb of St. Louis Park,
was se lected be cause of the lat eral
andverticalextentofgroundwater
contaminationfound at that location.
The Reilly site is contaminated with
coaltar com pounds, which are found

in the glacial drift and several underly
ing Paleo zoic aqui fers. The goals of
the exercise:

Adapt the Metro Model’s north-
west hydrologic province model,

Determineifcontaminated
groundwater in the gla cial drift and
Platteville aquifers is effectively in-
tercepted by the extraction wells
in each aquifer,and

Determineifthe extractionwells
arepreventingcontaminated
groundwater from entering the
bedrock valley to the east of the
site and affecting the St. Peter
aquifer.
The Platteville Lime stone and
Glenwood Shale are absent in an ero-
sional valley southeast of the site that
is a tributary valley to the larger bur-
ied bed rock val ley thatun der lies the
Minneapolis chain of lakes. The head
of the valley is subdivided into at least
two prongs extendinggenerally to the
north west to ward the site. The val ley

— to next page
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extends gen erally to the east
(see Figure 2).

The groundwater flow in both the
drift and Platteville aquifers is
generally to the east. Flow in
both aquifersisinfluenced by
Minnehaha Creek, which me an-
ders to the southeast in the area
directly south of the site. The
groundwater flow directions are
also influenced by the oc cur
rence of valleys eroded into the
upper bedrock and long since
filled in. This in cludes both the
buriedbedrockvalleydescribed
above and another, less devel-
oped val ley to the north east of
the site. Anad ditional bed rock
valley also is located to the west
of the site, but does not likely ex-
ert much influenceonlo calflow.

The general setting of the Reilly
site is shown in Figure 2. Also
included in the figure are the site
location, the St. Louis Park street
sys tem, and Minnehaha Creek. 3

kY

1
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"\ e‘%‘\
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T
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Modeling based on these and
other lo cal-scale conditions led to
thefollowingconclusions:

The potentiometric surfaces

of the Glacial drift and

Platteville aquifer are rea son-

ably simulated in the model devel-
oped for the Reilly site. The Metro
Model’s northwest province model
was effective with minormodifica
tions,

The extraction wells in the
Platteville Aquifer appear to effec-
tively cap ture groundwaterfrom
the site vicinity. More over, itap-
pears that these wells are effec-
tive in preventingcontamination
from reaching the trib utary bed
rock valley.

Dissolved contamination either
originating withinthe Platteville or
migrating from the overlying drift
into the Platteville within the site
vicinity ap pearstobe effectively
contained by the extractionwells.

This lo cal-scale model is cur rently be-
ing up dated and will be used in fu ture
remedial decisions by the MPCA.

Voluntary Investigation and
Cleanup Site Application

Rich ard Pennings of GME Con suk
tants, Inc. (GME) recently applieda
portion of the Metro Model to a

11

Figure 3

hydrogeologic assessment of a site
approximately 0.5 square mile in an
area located in Brooklyn Park. The
identity of the site is being withheld
for proprietary reasons. It is a former
industrial site contaminated with sot
vents and heavy metals, and is en-
rolled in the VIC program at the
MPCA.

A lo cal-scale model, based on the
Metro Model, is being used to evalu-
ate site conditions and to evalu ate hy-
drau lic control op tions. At GME’s re-
quest, Metro Model staff providedthe
glacial drift aquifer portion (Layer 1) of
the North west Prov ince of the Metro
Model, as well as head calibration
data. Ad ditionally, hydrogeologic data,
including US GeologicalSurvey topo-
graphic and MGS bedrock maps, pro-
vided on a database CD-ROM pre-
pared by the Metro Model team were
readily in cor po rated by GME into the
analysis using ArcView Geographic
Information System (GIS) software.

The aquifer that was modeled con-
sists primarily of Quaternary sands
overlying the St. Lawrence Formation,
interpreted to be the aquifer base. Be-

cause the Metro Model is regional in
nature, the first step was to tailoritto
fit local site conditions. GME staff
used 14 monitoring wells to help de-
finelocalgroundwaterconditions.
Fur ther ad just ments were madeto
simulate the phreatic aquifer, and to
sim plify the far-field con ditions to al-
low for faster calculations.Although
the model predicted a similar hydrau-
licgradient, the pre dicted direc tion of
groundwaterflow (easterly) differed
from the observed direction (south-
east erly), as shown in Fig ure 3.

Using ArcView GIS, the Graphical
User Interface (GUI) in MLAEM, and
the digital coverages that the Metro
Model project team provided, GME in-
serted the appropriate local-scale fea-
tures near the site, including wells,
surfacewaters, andareal
inhomogeneities. However, the model
still did not re flectthe lo cal south east-
erly flow direction. Furtheranalysis
using the MGS bed rock ge ol ogy cow
erage, revealedalocallyoccurring

— continued on next page
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butsig nificantoutlierof Jordan
Sandstone above the St. Law-
rence Formation.Insertion of an
inhomogeneity representing de-
creased hydraulic conductivity for
this por tion of the aqui fer in flu-
enced by the JordanSandstone
(Figure 4) produced groundwater
flow directions and gradients that
werereasonablyconsistentwith
what has been observed at the
site for the past couple years.

GME found that, be causethe
Metro Model contained sulfficient
global detailandwasre gionally
calibrated, they could useitas a
ba sis from which they could con-
struct a site-specific groundwater
model. By us ing the Metro Model
and its supporting databases,
GME did not have to spend ex-
tensive time on the initial start-up
and construction of their ground-
water model. Future work by
GME may in clude splitting the
model into two lay ers, the first
representing continuousQuater 2

nary depositsabovethe Jordan
Sandstone, and the secondrep-
resenting both the Quaternary
depositsand Jordan Sandstone
im me di ately above the St. Law-
rence Formation.

Other Uses of the Metro Model
and its Supporting Databases

Ex am ples of the use of the Metro
Model include three recent Re-
quests-for-Proposal issued by the
Ramsey County Soil & Water Conser-
vation District and the Min ne sota De-
partment of Health for the construc
tion of regional models to be applied
toproblems of wellhead protection
and groundwatermanagement. All
three stip u lated ex ten sive use of the
Metro Model and its supporting data-
bases as a necessarystarting point
for the con sultants picked for the con-
tracts. Additionally, the St. Croix Wa-
tershed Research Sta tion of the Sci-
ence Mu seum of Min ne sota used the
Metro Model and supporting data-
bases on their 1997 Legislative Com-
mission on Min ne sota Re sources pro-
ject, WatershedScience:Integrated
Research And Education Program.

Summary

After spend ing four years en gaged
primarily inthe de vel op mentofthe
Metro Model and its associated data
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Figure 4

bases, projectteam membersare
shifting the em phasistowardsits di-
rect use in site remediation. Initial ap-
plications of the Metro Model project
resources indicate that they can be
used effectively as a tool in the sup-
port of groundwatermanagement de-
cisions. Projectteam mem bers will
now spend more time on applying the
Metro Model to projects both within
the MPCA and also outside,including
providingassistance to private par-
ties. How ever, they will also con tinue
to refine and im prove the existing pro-
ject as new information, data, and
mod elingtech niques be come avait
able. And they will bring lessons
learned and re sources to bear on
MPCA projects in Greater Minnesota.

Contacts:

If you would like more information or
think that the Metro Model project
team can pro vide you with re sources
you need for your project, please con-
tactthefollowing:

Andrew Streitz (218)723-4929
andrew.streitz@pca.state.mn.us

John Seaberg (651)296-0550
john.seaberg@pca.state.mn.us

Doug Hansen (651)296.9192
douglas.hansen@pca.state.mn.us

Web site
http://www.pca.state.mn.us/water/
groundwater/metromodel.html
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MGWA Calendar, cont.

June 4-7, 2000

6th International In Situ and On-Site
Bioremedation Symposium, San
Diego, CA. Contact: Battelle Confer-
ence Office, 614-424-7604,
biorecl@battelle.org

September 3-8, 2000

11th International Biotechnology
Symposium, Berlin, Germany. Con-
tact: DECHEMA e.V., c/o 11th IBS,
Theodor-Heuss-Allee 25, D-60486
Frankfurt am Main, Germany.
info@dechema.de

National Ground Water Associa-
tion (NGWA)

601 Dempsey Road

Westerville, OH 43081
800-551-7379; www.ngwa.org

Princeton Groundwater

PO Box 273776

Tampa, FL 33688-3776
813-964-0800; 813-964-0900 (fax)
Info@princeton-groundwater.com
www.princeton-groundwater.com

Nielsen Environmental Field
School, Inc.

David M. Nielsen

4686 State Route 605 S.

Galena, OH 43021

614-965-5026; 614-965-5027 (fax)
nielsenfieldschool@juno.com

This Newsletter brought to you by:

Tom Clark, Editor-In-Chief
Steve Robertson

Jan Falteisek

Jim Lundy

Charles Tiller (Issue Editor)

tom.p.clark@pca.state.mn.us
steve.robertson@health.state.mn.us
Jan.falteisek@dnr.state.mn.us
jim.lundy@pca.state.mn.us
ctiller@amengtest.com

Upcoming MGWA Newsletter Deadlines

Issue Copy to Editor Copy to Publisher
December (v.18, no. 4) 11/5/99 11/12/99

Advance Call for Papers/Presentations

43rd Annual AEG Meeting, San Jose, CA, September 22-24, 2000.
Symposium on: Environmental Monitoring and Remediation During
Construction

This symposium will focus on issues and case studies that address how the as-
sessment and remediation of contaminated soil, rock, groundwater, and soil
gas can be integrated with project design and construction methods, and imple-
mented during construction (as opposed to being completed before construc-
tion activities commence). Projects could include commercial development,
public works, flood control, or other building or earthen structure undertakings.
Potential topics include, but are not limited to the following:

Brownfields remediation and redevelopment case studies

Public works/infrastructure case studies

Environmental contingencies in construction plans and specifications
Field monitoring and response action criteria

Interested individuals should contact:
David Vieau
Peer Environmental & Engineering Resources
7710 Computer Avenue, Suite 101

Join the Minnesota Ground Water Association!

If you are reading this newsletter second-hand, we’d like to take this opportunity to invite you to become a member of
MGWA. Annual dues are $20 for professional members and $15 for students. Members are entitled to purchase the an-
nual membership directory for $7. Additional donations toward our scholarships and/or the use of recycled paper will be
gratefully accepted.

Dues paid to MGWA are not deductible as charitable contributions for federal income tax purposes. However, dues
payments are deductible as ordinary and necessary business expenses to the extent allowed by law.

Just complete the form below and mail to: MGWA, c/o WRI, 4779 126th St. N, White Bear Lake, MN 55110-5910.
Name
Affiliation/Employer
Work Address
City, State, Zip Code
Work Telephone Number
Fax Number
Home Address (optional)
City, State, Zip Code
Home Telephone Number
Which Address should we use for Mailings and for Directory Listing?

E-mail
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