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Pres i dent’s Let ter

I’ve really enjoyed my year as Pres i -
dent of the Min ne sota Ground Water
Asso ci a tion. It was fun to con nect with 
more of you at the con fer ences and in 
between through out the year. I’ve
come to appre ci ate the work that goes 
into run ning an orga ni za tion such as
the MGWA and have been very
impressed in the will ing ness of peo ple 
to vol un teer their time to help out. I
want to sin cerely thank all of you who
have helped out this year includ ing
our Board, the Foun da tion Board, the
Edu ca tion Com mit tee and every one
else who has pitched-in in some way
or the other. Spe cial thanks to Marty
Bonnell who is com plet ing his three
years on the Board and Eric Hansen
who after four years is not seek ing
reelec tion as Trea surer. Their excep -
tional ser vice has been greatly
appreciated.

Ground water sci ence remains a mys -
tery to most of the pub lic while, as the
State con tin ues to become more pop -
u lous, under stand ing of the unseen
resource increases in impor tance.
This is why the MGWA remains a
valu able forum for exchange of

— continued on next page

the Min ne sota Pol lu tion Con trol
Agency, the Min ne sota  Geo log i cal
Sur vey, the DNR, the Herpetological
Soci ety, Maltby staff and Joe Camp -
bell, a Native Amer i can sto ry teller.

At each sta tion vis ited, the stu dents
were given a dem on stra tion/pre sen -
ta tion and asked ques tions, then
wrote down what they learned in field 
note books sup plied by Maltby Pre -
serve.  An infor mal poll of stu dents
sug gested that Clancy, the Mer cury
Sniff ing Dog (a  “staff mem ber” at
MPCA) was a def i nite favor ite, along
with NCED’s min ia ture rivers, where
dam build ing and dam removal com -
peted for  “ most fun  activ ity. ”   The
fourth, fifth and sixth grad ers attend -
ing hailed from Eastview Ele men tary
in Lakeville, St. Joseph’s School in
West St. Paul, Randolph Ele men tary
in Randolph (pic ture), and Salem
Hills Ele men tary in Inver Grove
Heights.

Adapted from an arti cle by Michael
Kelberer, with per mis sion 

Maltby Nature Pre serve
Makes a Splash

On Sep tem ber 24th, 2004, 380 stu -
dents, teach ers and par ents from
local ele men tary schools were at
Maltby Nature Pre serve and Nat u ral 
Sci ences Cen ter on the banks of the 
Can non River near North field to par -
tic i pate in Make a Splash with Pro -
ject WET, the larg est (nearly 50,000
par tic i pants) water edu ca tion day in
the nation.  Besides host ing the
day-long event, the Maltby Pre serve 
was a co-spon sor, along with Pro -
ject WET (Water Edu ca tion for
Teach ers) and the Min ne sota
Depart ment of Nat u ral Resources
(DNR).

In an open field within view of the
Can non River and along the river
itself, stu dent groups vis ited a vari -
ety of sta tions to learn about water,
one of our most pre cious
resources.  The 15 learn ing sta tions
were pro vided by the Uni ver sity of
Min ne sota’s National  Cen ter for
Earth-sur face Dynam ics (NCED),

— Atten dees at the Make a Splash with Pro ject WET Day at Maltby Nature
Preserve
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grow ing envi ron men tal com pany spe -
cial iz ing in Phase I and Phase II envi -
ron men tal prop erty assess ments,
subsurface inves ti ga tions, civil engi -
neer ing pro jects involv ing prop erty
rede vel op ment, and com pli ance
issues. Marty can be reached at
952-893-0011 or by email at
mbonnell@vieauassociates.com.

Jon Pollock is leav ing the news let ter
team. He has been a mem ber of the
team since 2001. He has been Sec re -
tary of MGWA for the past three years. 
Jon is Pres i dent of Frontline Envi ron -
men tal, which is located in Lakeville,
Min ne sota. He is leav ing the news let -
ter team due to his con tin u ing com mit -
ments as Sec re tary of MGWA and
increased work load with his com pany.
We will miss his pri vate-sec tor per -
spec tive and hope to find some one
else with this type of back ground to
join the team.

From Norm Mofjeld, edi tor. Please
send Member News items to
newsletter@mgwa.org
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© Min ne sota Ground Wa ter 
As so ci a tion. ISSN: 1098-0504

Mate rial in this pub li ca tion may be
reprinted if appro pri ate credit is
given. Views expressed in this pub -
li ca tion do not reflect offi cial MGWA
pol icy unless expressly stated as
such.

infor ma tion among pro fes sion als and as an edu ca tor for deci sion mak ers and
the gen eral pub lic. Once again, I encour age you to get involved in the Asso ci -
a tion or in any oppor tu nity to teach oth ers about ground water. Even though it
takes time in our busy lives and you may have appre hen sions about get ting up 
in front of a group, teach ing oth ers is a reward ing expe ri ence and can make a
difference with a little effort. 

I’m look ing for ward to serv ing one more year on the Board as Past Pres i dent.
In this capac ity I will also act as liai son to the MGWA Foun da tion. The Foun da -
tion with a revi tal ized Board con tin ues to look for oppor tu ni ties to fund ground
water related edu ca tional activ i ties. If you have ideas to raise money or spend
it, con tact me or one of the Foun da tion Board mem bers. This win ter the well
will be drilled for the Sci ence Museum of Min ne sota’s ground water dis play
and if all goes well at the State Leg is la ture, the funds for the dis play should be
avail able next sum mer. Thanks again to all of you who con trib uted to this
successful project.

Please feel free to con tact me if you have any ques tions about the MGWA,
MGWA Foun da tion or if you just want to shoot the breeze. I’ll look for ward to
seeing you at future ground water events.

Chris Elvrum, MGWA President

Pres i dent’s Let ter, cont.

Mem ber News

Steve Thomp son has been pro -
moted to a super vi sory posi tion in the 
Superfund and Emer gency Response 
Sec tion of the Min ne sota Pol lu tion
Con trol Agency.  Steve received a
Mas ters Degree in Geol ogy from the
Uni ver sity of  North Dakota in 1984. 
After grad u at ing, he worked as an
explo ra tion geol o gist for Exxon for
two years.  From there, he worked for 
Delta Envi ron men tal for sev eral years 
before join ing the Leak ing Under -
ground Stor age Tank (LUST) pro gram 
at MPCA in 1990.  Since then, he has 
worked as a site remediation hydrol o -

gist and has been active in pol icy
devel op ment for the LUST pro gram. 
He fills the posi tion recently vacated
by Bruce Brott’s retire ment.

Marty Bonnell, cur rent board mem -
ber of MGWA and past pres i dent, has 
taken a new posi tion with Vieau
Asso ci ates, Inc. located in Edina,
Min ne sota. Vieau Asso ci ates is a

http://www.mgwa.org
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2004 Board of Directors

Past Pres i dent
Marty Bonnell
(952)893-0011

mbonnell@vieauassociates.com

Pres i dent
Chris Elvrum

Met ro pol i tan Coun cil
(651)602-1066

christopher.elvrum@
metc.state.mn.us

Pres i dent-Elect
Lau rel Reeves
DNR Wa ters

(651)296-9321
FAX (651)296-0445

lau rel.reeves@dnr.state.mn.us

Sec re tary/Mem ber ship
Jon Pollock

Frontline En vi ron men tal
(952)892-0367

FAX (952)892-0401
frontline@uscorp.net

Trea surer
Eric Hansen

Pin na cle En gi neer ing
(763)315-4501

FAX (763)315-4507
ehansen@pineng.com

The primary objectives of
the MGWA are:

• Pro mote and en cour age sci en tific
and pub lic pol icy as pects of
ground wa ter as an in for ma tion
provider;

• Pro tect pub lic health and safety
through con tin u ing ed u ca tion for
ground wa ter pro fes sion als;

• Es tab lish a com mon fo rum for 
sci en tists, en gi neers, plan ners,
ed u ca tors, at tor neys, and other
per sons con cerned with ground
wa ter;

• Ed u cate the gen eral pub lic re -
gard ing ground wa ter re sources;
and

• Dis sem i nate in for ma tion on
ground wa ter.

Can di date Intro duc tions

Dale Setterholm, Min ne sota Geo log i cal Sur vey, Can di date for 2005
Pres i dent-Elect

My pro fes sional work has been diverse, much of it directly related to ground
water.  I have con ducted research regard ing the Cre ta ceous strata of Min ne -
sota, the pre-Cre ta ceous weath er ing pro file, and the chem i cal weath er ing pro -
cess.  I’ve par tic i pated in geo logic map ping in many areas of Min ne sota,
espe cially through the County Geo logic Atlas Pro gram.  I worked exten sively
with the County Well Index Data base, par tic u larly early in my career.  I have
been involved with bore hole geo phys ics for 20 years or more, and con tinue to
main tain an index data base of bore hole geo phys i cal data.  In recent years I
have par tic i pated in pro ject, pro gram, and per son nel man age ment as well as
stra te gic plan ning for the Min ne sota Geo log i cal Sur vey.  My focus is on improv -
ing cur rent pro grams and devel op ing new pro grams that pro duce geo logic
map ping and data bases that serve the needs of ground water professionals in
private industry, and government at all levels.    

Craig Kurtz, SEH, Inc., Can di date for 2005-2006 Trea surer

I am cur rently a Senior Hydrogeologist at SEH Inc. and have been con sult ing
on ground water - related issues for envi ron men tal and engi neer ing pro jects for 
over 11 years. Recently, I have been man ag ing, direct ing, and com plet ing all of 
the Min ne sota Well head Pro tec tion Plans com pleted through SEH. In addi tion,
I have nearly com pleted my MBA in Finance through the Uni ver sity of St.
Thomas (Dec 2005 grad u a tion date) and was trea surer for my for mer church
1999-2001. This back ground and expe ri ence should ben e fit the MGWA if I am
Treasurer. 

Bal lots have been sent to all cur rent mem bers.

Sus tain able Water Resources Roundtable

A multi-stake holder group of 40 par tic i pants gath ered in the Land mark Cen ter
in St. Paul on Sep tem ber 13-14 to con tinue work begun at pre vi ous Sus tain -
able Water Resources Roundtables (SWRR) to develop cat e go ries and mea -
sur able indi ca tors for sus tain able water resources. John Wells, Water and
Sus tain able Devel op ment Direc tor, Min ne sota Envi ron men tal Qual ity Board
(EQB), was the host for the meeting. 

The SWRR serves as a national forum to share infor ma tion and pro mote indi -
ca tors and research for sus tain ing water and related resources. SWRR is an
autho rized work ing group of the Advi sory Com mit tee on Water Infor ma tion
(ACWI) that advises fed eral agen cies. Par tic i pa tion in SWRR is open and
intended to include a wide range of inter ests and views. Three other active
Resource Roundtables include for ests, range lands, and min er als and energy.
The White House Coun cil on Envi ron men tal Qual ity is cur rently cre at ing a sys -
tem to inte grate envi ron men tal infor ma tion and indi ca tors from all four
Roundtables. 

In pre vi ous SWRR meet ings, the infor ma tion needed to pro mote water
sustainability was dis cussed. The meet ings included many pre sen ta tions from
gov ern ment, cor po rate and non-gov ern men tal orga ni za tion view points. In the
work ses sions, par tic i pants iden ti fied cat e go ries of infor ma tion impor tant for
improved deci sion-mak ing at the fed eral, state, local and pri vate lev els and
began list ing indi ca tors. The cat e go ries and indi ca tors are grouped by eco log i -
cal (nat u ral), social, or eco nomic sys tems. Those sys tems are part of a
higher-level struc ture within an over all con cep tual frame work that considers the 
relationships among the various components. 

Between meet ings, a steer ing com mit tee of vol un teers meets in sub groups and 
moves the work for ward. For more infor ma tion, see
http://water.usgs.gov/wicp/acwi/swrr, or con tact John Wells, EQB, at
John.Wells@state.mn.us. 

Con trib uted by Jan Falteisek, DNR

http://water.usgs.gov/wicp/acwi/swrr
mailto:John.Wells@state.mn.us
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Thank you let ters
regard ing the Chil dren’s
Water Fes ti val

The MGWA has received a num ber
of let ters from stu dents from St.
Wencelaus School in New Prague,
who attended the Chil dren’s Water
Fes ti val at the Min ne sota State Fair
Grounds. The MGWA Foun da tion 
donated money to sup port the fes ti -
val. Here are some excerpts from the 
letters:

“It was so fun. I learned how peo ple
sam ple water and to see where it’s
from.” John G.

“I learned a lot about water! Like mud 
can be pol lu tion.” Jennifer W.

“One of my favor ite places was the
Arcade. You could have a bub ble
around you and you could go fish ing
with a pop can!” Nikki R.

“We had a great time all because of
you!” Josh S.

“I am very glad I could go and I really 
enjoyed it” Allison A.

“My favor ite things were when the
lady came from the Sci ence
museum. She told us about how
much water you use in a day. Can
you believe you use 50 gal lons of
water a day?” Cailin S.

“I’m a fifth grader. The arcade was
fun. I learned a lot about water.”
Jenny T.

“I enjoyed the field trip that your
group helped pay for. It is because of 
asso ci a tions like yours, young peo -
ple grow up appre ci at ing nature.”
Joseph K.

Sub mit ted by Norm Mofjeld

In Mem ory

Mi chael A. Carnes

Michael A. Carnes passed away on
Sep tem ber 29, 2004. He was born in
Lit tle Falls, Min ne sota, on Novem ber
23, 1964. After high school, he
attended the Uni ver sity of Min ne sota,
Duluth, and later attended the Uni ver -
sity of Wis con sin in Mad i son where he 
earned a Mas ter’s Degree in
Hydrogeology. Mike was employed for
over 10 years with Barr Engi neer ing in 
St. Paul and Duluth. He had been an
MGWA mem ber since 1998. He was
recently employed by the Fond du Lac 
Indian Res er va tion. He loved the out -
doors, bird watch ing, canoe ing, and
cross-country skiing.

A memo rial has been set up for Mike
in Duluth to install a park bench with
plaque and plantings. The bench will
include a memo rial plaque, and has
been (or will very soon be) installed in
the bird view ing area next to a gar den
and pond behind the new Hartley
Nature Cen ter build ing in Duluth. Barr
has sent a cor po rate dona tion that will
help cover much of the cost of the
bench. If you would like to make a
dona tion, con tact the Hartley Nature
Cen ter and be sure to note on the
check or in an enclosed note that is for 
the Mike Carnes memo rial. Infor ma -
tion in this arti cle was pub lished in the
Duluth News Tri bune on October 3,
2004.

Students Learn by Doing
at Annual Water Festival

A beau ti ful fall day greeted over
1200 met ro pol i tan area fifth grad ers
rep re sent ing 44 class rooms from 17 
schools who attended the sev enth
annual Metro Chil dren’s Water Fes -
ti val on Sep tem ber 29th at the state
fair grounds.  Stu dents and pre sent -
ers “got their hands wet” learn ing
about our valu able ground and sur -
face water resources in Min ne sota,
as the accom pa ny ing pic tures
show.  MGWA, through the MGWA
Foun da tion, was proud to be one of
the co-spon sors of the event,
providing a $1000 dona tion.  Thanks 
to all who worked hard to make this
year’s fes ti val a suc cess, and espe -
cially to the MGWA mem bers who
donated their time and tal ent to
make it a great day.

For fur ther infor ma tion, see the
website at: 

http://www.co.carver.mn.us/
EnviroServices/CWF/index.htm

Submitted by Tom Clark, MPCA

— Chris Elvrum enve lopes a
stu dent in a really big bub ble
(above).

— One of the few times you can
cud dle up to a water drop and not
get wet (right).

Help Wanted: Newsletter
Format Being Updated

The news let ter sur vey has indi cated
that almost half of the mem bers of
MGWA read the news let ter on the
com puter screen. In response to the
ques tion on how the news let ter can
better meet their needs, those who
com mented wanted an updated design 
that is eas ier to read. 

The news let ter team has formed a
small group to work on the rede sign
and is still look ing for help. We'd like to 
develop an updated ver sion that is
com pat i ble with read ing on screen. If
you would be inter ested in a
short-term com mit ment to develop a
new for mat, please con tact Norm
Mofjeld, the edi tor, at (651)215-0823
or send him an e-mail: nor man.mofjeld
@health.state.mn.us.

http://www.co.carver.mn.us/ EnviroServices/CWF/index.htm
http://www.co.carver.mn.us/ EnviroServices/CWF/index.htm
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mea sured at least every 15 min utes
and deliv ered every 4 hours. There
are 90 real-time gaug ing sta tions for
mea sur ing stream flow in Min ne sota
to record rain fall and run off events.
There are only 13 obser va tion wells
for mea sur ing water table fluc tu a tions 
to record recharge events. These
wells are also use ful for mea sur ing
the effects of pump ing and
evapotranspiration.

Melinda Erickson (above) of the Uni -
ver sity of Min ne sota gave a talk enti -
tled “Beyond the Min i mum: Pur posely
Design ing (or Rede sign ing) Ground
Water Sam pling Schemes”. She noted 
that one of the basic con sid er ations
regard ing sam pling schemes is the
num ber of sam ples needed. Using her 
research into arsenic avail abil ity in
ground water as an exam ple, she said 
that extra sam ples are worth it when
the cost of being wrong is very high or 
is suf fi ciently higher than the cost of
sam pling. Extra sam ples are also
worth it to gain a greater under stand -
ing of the processes involved. 

— con tin ued on page 6

MGWA Fall Con fer ence
2004 

Over 200 peo ple gath ered at the
Con tin u ing Edu ca tion and Con fer -
ence Cen ter at the Uni ver sity of Min -
ne sota in St. Paul to hear lec tures on 
the theme of man age ment and anal -
y sis of ground water data. The fol -
low ing is a brief over view of the
con fer ence. For more infor ma tion
about spe cific lec tures, see the
MGWA website in the mem bers area
under Fall Con fer ence 2004
Presentation Files.

The key note speaker was James
Reed of RockWare Inc. (above). He
pro vided an over view of geo logic data 
man age ment. He listed the fol low ing
fac tors as being impor tant in soft ware 
design: reli abil ity/integ rity, con nec tiv -
ity, por ta bil ity, flex i bil ity/exten si bil ity,
capa bil ity, ease of pro gram ming, cost, 
speed and ease of use. He com pared 
sev eral pop u lar soft ware pro grams
based on these fac tors. He also dis -
cussed downhole data and its use in
simplified and complex models.

Geoff Delin (above) of the US Geo -
log i cal Sur vey spoke about real-time 
ground water level and stream flow
data acqui si tion. He defined
real-time as an indi ca tor being

John Dust man (above) of Sum mit
Envirosolutions also pro vided an
over view of man age ment and anal y -
sis of ground water data. He dis -
cussed the fol low ing tech nol o gies:
com puter pro cess ing speeds; global
posi tion ing sys tems (GPS); aerial
and sat el lite imag ery; chem i cal and
phys i cal param e ter sen sors, solar
power, wire less tele com mu ni ca tions,
Pro gram ma ble Login Con trol ler
(PLC); Super vi sory Con trol and Data
Acqui si tion (SCADA); geo graphic
infor ma tion sys tems (GIS) soft ware;
Arti fi cial Neu ral Net works (ANN);
ground water mod el ing soft ware and
data bases. He dis cussed a num ber
of soft ware pro grams related to these 
tech nol o gies includ ing Geo graphic
Envi ron men tal Management Systems 
(GEMS), a program developed by his 
company.

David Odd of Camp bell Sci en tific dis -
cussed wire less and Per sonal Dig i tal
Assis tant (PDA) telem e try for remote
data col lec tion. He pro vided advan -
tages and dis ad van tages of the fol -
low ing wire less options: infra red with
PDA, Bluetooth, Ethernet, phone
modems, Spread Spec trum Radios,
licensed radios, sat el lites and cell
phones. He said in the future web
server chips could be in dataloggers
so the server can be in the field,
allow ing mul ti ple peo ple access to
the information.

Brian John son (above) of the Min ne -
sota Depart ment of Health unveiled
the Min ne sota County Well Index
(CWI) online ver sion. He dem on -
strated how to use it and gave a his -
tory of its devel op ment. He fore casted
future items that will be added to it.
The site is
http:/mdh-agua.health.state.mn.us/
cwi. 

Cathy Vil las-Horns of the Min ne sota
Depart ment of Agri cul ture dis cussed
the immi nent con struc tion of a well in

http:/mdh-agua.health.state.mn.us/cwi
http:/mdh-agua.health.state.mn.us/cwi
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early to mid-Decem ber at the Sci ence 
Museum of Min ne sota’s Big Back -
yard, an out door park. The MGWA
Foun da tion is pro vid ing $20,000 to
the sci ence museum for con struc tion
of the well. The Leg is la tive Com mis -
sion on Min ne sota Resources
(LCMR) has rec om mended fund ing
for the pro posal to develop a ground
water dis play in the out door park. If
the fund ing is approved by the leg is la -
ture, the exhibit will be ready in July
2005.

James Reed of RockWare Inc., gave
a sec ond pre sen ta tion after lunch. He 
spoke about three-dimen sional visu -
al iza tion of geo logic data. He said the 
advan tages are con vey ing com plex -
ity, suit abil ity for a non-tech ni cal audi -
ence, speed, use for 3D-only data,
and inter ac tive dia grams. He said it
could be used to impress friends and
intim i date ene mies. He noted that the
dis ad van tages are a hardcopy that is
unwork able, no stan dards and inten -
sive use of hard ware.  He said the
images pre sented can be eas ily clut -
tered and dan ger ously real is tic.

Harvey Thorleifson, the direc tor of the 
Min ne sota Geo log i cal Sur vey (MGS),
gave a pre sen ta tion along with other
mem bers of his staff on the imple -
men ta tion of 3D geo logic map ping.
With the aid of spe cial glasses (see
above!), the audi ence was treated to
a dis play of 3D images. His fast-
paced talk reviewed the county
atlas/regional assess ment pro gram.
Dale Setterholm of the MGS

dis cussed data bases, the map of
qua ter nary subsurface geol ogy and
the update for the Scott County
Geologic Atlas.

Rich Soule of the Min ne sota Depart -
ment of Health pre sented arsenic
data and its anal y sis. He dis cussed
geo chem i cal, bio log i cal and
hydrogeologic mod els of arsenic. He
pos tu lated that the con cen tra tion of
nat u ral arsenic in well water is often
related to the clay thick ness in the
geol ogy that is pen e trated by the
wells. Fac tors that influ ence arsenic
avail abil ity include: redox state; bore -
hole chem is try and micro bial eco sys -
tems; infil tra tion; car bon load and
nitrate concentration.

Bob Tip ping of the Min ne sota Geo -
log i cal Sur vey gave a pre sen ta tion
on bring ing the data together:
improved char ac ter iza tion of the
Prai rie du Chien Group. He handed
out rock sam ples show ing the vari -
abil ity within the geo logic strata. He
noted that por tions of the strata do
not trans mit water. He dis cussed the
per me abil ity of the for ma tion using
3D mod el ing and digital elevation
models.

Tina Pint of Barr Engi neer ing spoke
about incor po rat ing pub lic data bases 
into the devel op ment of dis trib uted
param e ter ground water flow mod els
in the Twin Cit ies. She reviewed the
steps involved in build ing a model
and how to get the data into the
model. She dis cussed the need to
keep data sep a rated on the basis of
its degree of manip u la tion and also
noted the type of data needed.

Lau rel Reeves of the Min ne sota
Depart ment of Nat u ral Resources
(DNR) rounded out the pro gram with
a pre sen ta tion on online data
retrieval and the GIS Data Deli. She
reviewed early tools used by hydro-
geol o gists and com pared this with
the pres ent tech nol ogy. She dis -
cussed data bases avail able from the
DNR website and sources of

MGWA Thanks its Corporate Members

Interpoll, Inc.

En vi ron men tal Strat e gies Con sult ing LLC

Leggette Brashears & Graham

Liesch As so ci ates, Inc.

Soil En gi neer ing Test ing, Inc.

TestAmerica, Inc.

infor ma tion from other organizations.

Chris Elvrum, Pres i dent of MGWA,
intro duced the speak ers. He thanked
the mem bers of the MGWA Board and 
WRI for their involve ment in the devel -
op ment of the con fer ence. He
thanked Eric Hansen of Pin na cle
Engi neer ing, Inc., for his ser vice as
Trea surer of MGWA for the past four
years and pre sented a plaque to Eric
(on left in photo above). He intro -
duced the last speaker, Lau rel
Reeves, as the next Pres i dent of
MGWA.

Sub mit ted by Norm Mofjeld, MDH,
and MGWA news let ter edi tor, photos
by Sean Hunt and Chris Elvrum

Note: Marty Bonnell, Past-Pres i dent
was thanked for his ser vice on the
MGWA Board and received his award
(above right) at the Decem ber Board
Meeting
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Is Minnesota’s Ground
Water Renewable?

Renewable resources have the
potential for lasting indefinitely with-
out reducing the available supply.
This is because some of these
resources can be replaced or replen-
ished at a rate that is equal to or
greater than the rate at which they
are used or consumed. Many renew-
able resources can be depleted or
degraded in the short run, but can,
through natural processes and
human interventions, be replenished.
If, however, the natural or human pro-
cesses of renewal of a resource can-
not keep up with the consumption or
degradation of the resource, it will
become nonrenewable.

The sustained yield of a renewable
resource is the highest rate at which
the resource can be used without
decreasing its ability to be renewed.
(from a University of South Carolina,
Center for Science Education web
page :http://cse.cosm.sc.edu/hses/
NatRes/pages/intro.htm)

The question relates to ground water,
not necessarily to aquifers, so
according to the above definition, the
answer is “yes, Minnesota’s ground
water is renewable.” This answer pre-
sumes that the amount of ground
water removed for all purposes will
not be greater than the amount that
enters the ground water portion of the
hydrologic system. The amount of
ground water removed includes not
only that which is taken from aquifers
for human use but also that which is
needed for other purposes such as
replenishment of aquifers and
surface waters.

Increasing demands for human use
are being placed on our water supply
especially that portion which comes
from ground water. Some regions of
Minnesota do not have adequate
ground water in the system to meet

?

Question of the Quarter! ?
The Question of the Quarter is taking a winter holiday, but the following article
gives an answer to our last quarter's question:

Is Minnesota's Ground Water Renewable?

Read on and find out. Comments and your "two cents worth" are welcomed at:

newsletter@mgwa.org

these human demands and still allow
aquifers to be renewed. These aqui-
fers, often created during glacial
advances and retreats as pockets of
sand and gravel within clayey till, are
usually not connected to reliable
sources of resupply. In those
regions, the aquifers will be mined if
heavily pumped; some may already
have been depleted beyond the sys-
tems’ ability to be renewed in the
foreseeable future.

Other regions have very good aqui-
fers. Yet even in those areas,
increasing water demands will from
time to time exceed the ground water
available to restore the aquifers.
Careful planning and
controlled with-
drawal may limit this
overuse, allowing for
other ground water
needs at that time
and for replenish-
ment of the aquifer
at a later time. If
resource managers
lack that foresight
now, in the not too
distant future, aqui-
fers will be depleted
beyond recovery
even in the
ground-water-rich
regions of the state.

The challenge to all
of us as ground
water professionals
is to inform and
guide public policy,
private development,
and citizen water
use decisions in
order to allow for
renewable ground
water and subse-
quent and continual
aquifer viability.

— Submitted by
Laurel Reeves, MN
DNR Waters

LEGGETTE, BRASHEARS & GRAHAM, INC.
Environmental and Ground-Water Consultants

Providing Ground-Water Expertise Since 1944

• Brownfields Redevelopment

Northpark Corporate Center
1210 W. County Road E - Suite 700

St. Paul, Minnesota 55112
(651) 490-1405

www.lbgweb.com

OFFICES LOCATED NATIONWIDE

• Remedial Design &
Implementation

• Remedial
Investigations/Feasibility
Studies

• Environmental Site
Assessments

• Water Supply
• Water Rights
• Computer Modeling

• Wellhead Protection
Studies

• Agri-Chemical
Contamination
Investigations

• Soil & Water Sampling
• Soil & Gas Surveys
• Geophysics
• Dewatering &

Depressurization

Continuing Education
Opportunities

The MGWA Web page has a section
called “Calendar” that lists upcoming
conferences and links to other web
sites for educational opportunities. If
you are interested in obtaining con-
tinuing education credits for driller or
Professional Geoscientist licensure
renewal, this is a good source of
information.

The Board of Architecture, Engi-
neering, Land Surveying, Land-
scape Architecture, Geoscience and
Interior Design does not
pre-approve continuing education
credits for conferences or work-
shops. You can assess whether a
conference should qualify for credit
by using the guidance found at
http://www.aelslagid.state.mn.us/
ceform.pdf

If you are aware of a conference or
workshop that is not on the calendar
or to be found among its links,
please contact MGWA at (651)
276-8208 or send an email to
office@mgwa.org.

http://cse.cosm.sc.edu/hses/NatRes/pages/intro.htm
http://www.aelslagid.state.mn.us/ceform.pdf
http://www.mgwa.org/comments/question.php
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WGWA Fall Field Trip

Ge ol ogy and Hydrogeology of
South east Min ne sota and
South west Wis con sin, Sep tem -
ber 23-24, 2004

With the Amer i can Insti tute of Pro fes -
sional Geol o gists—Wis con sin Chap -
ter and the Wis con sin Ground Water
Asso ci a tion as leads, assisted by the
Min ne sota Ground Water Asso ci a -
tion, this year’s fall field trip explored
the hills and val leys of south east 
Min ne sota and south west  Wis con -
sin.  About 30 peo ple enjoyed pleas -
ant fall weather dur ing the two-day
trip that fea tured six stops in Min ne -
sota and eight in Wis con sin. 

Winona, MN was field trip head quar -
ters, and the first stop was at a road
cut on High way 52 on the north side
of the Mid dle Branch of the Root
River south of Chatfield, MN.  Here,
solu tion-enlarged joints and
depositional struc tures of the Lower
Shakopee For ma tion of the Prai rie du 
Chien Group are exposed.  Sec ond -
ary poros ity and per me abil ity pro -
duced by solu tion activ ity makes
these car bon ate rocks a pro lific karst
aqui fer in much of south east Min ne -
sota and southwest Wisconsin.

Stop 2 was at a series of resur gent
springs that drain much of the Foun -
tain Sink hole Plain, part of the
Cummingsville For ma tion of the
Galena Group. From there we trav -
eled on to Mys tery Cave in Forestville 
State Park, the larg est known cave in
Min ne sota.  Hydrau li cally, Mys tery
Cave acts as an under ground mean -
der cut for part of the flow of the
South Branch of the Root River.  The
cave is a joint-con trolled, floodwater
cave devel oped in the Maquoketa

and Stewartville For ma tions.  We
divided into two groups for the nearly
two-hour tour of Mys tery II, the
lesser-devel oped por tion of the Mys -
tery Cave sys tem.  The cave con tains 
speleothems over 350,000 years old
and the ini tial pas sages of the cave
prob a bly date back over a mil lion
years (Fig ure 1).  The Min ne sota
Depart ment of Nat u ral Resources
recently opened a beau ti ful new vis i -
tor cen ter at the cave site, includ ing
edu ca tional dis plays of the karst geol -
ogy of south east Min ne sota and
describ ing how Mys tery Cave
formed.  We spent some time tour ing
the cen ter and had a picnic lunch
before heading north toward
Rochester.

Stop 4 was at a newly exposed cut of
St. Peter Sand stone behind the Cha -
teau The ater in north east Roch es ter
(Fig ure 2).  From here, it was on to
the Stonehedge sub di vi sion in north -
east Roch es ter and Stop 5, site of the 
Stonehedge Fen, and sev eral other
cal car e ous fens.  Terry Lee of
Olmsted County and Perry Jones of
the U. S. Geo log i cal Sur vey
explained the del i cate hydrogeology
of this “Decorah Edge” area and
showed how shal low ground-water
geo chem is try in an area soon to be
devel oped can change dra mat i cally
over short dis tances in the fen envi -
ron ment (Fig ure 3).  

From here, it was on to the Mis sis -
sippi River and the trip down High way 
61 and back to Winona.  We stopped
briefly at the site of the U. S. Army
Corps of Engi neers’ Lock and Dam
No. 5 just north of Winona, where a
group pic ture was taken (Fig ure 4,
below).

— Con tin ued on next page

Fig ure 1: Pool in floor of Mys tery Cave 
II, Forestville State Park.. 

Fig ure 2: Artificial cut in St. Peter
Sand stone show ing solu tion joints

Fig ure 3: Terry Lee, Olmsted Co.
(above left) and Perry Jones, U. S.
Geo log i cal Sur vey (above right),
explain water qual ity changes at
Stonehedge Fen, Roch es ter, MN 

Fig ure 4: Group photo near Lock and Dam No. 5
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Sat ur day dawned bright and sunny
as we headed into south west Wis -
con sin for the sec ond day of the trip. 
We were joined by Pro fes sor Jim
Knox, a geomorphologist with the
Uni ver sity of Wis con sin, Mad i son,
Depart ment of Geog ra phy, and Bruce 
Brown of the Wis con sin Geo log i cal
Sur vey.  At the first stop at the
Holmen Quarry north of LaCrosse,
Jim and Bruce explained how the
inter pre ta tion of what con sti tutes the
“Driftless Area” of south east Min ne -
sota and south west Wis con sin has
changed with time (Fig ure 5). The
Driftless Area in south west Wis con sin 
is now thought to cover less area
than was orig i nally thought, as evi -
dence of gla cial activ ity has been dis -
cov ered in por tions of the area
pre vi ously thought to have been
unglaciated.  The three prin ci pal fac -
tors that likely con trib uted to the
Driftless Area remain ing unglaciated
include:  (a) the south west diver sion
of ice flow into adjoin ing Min ne sota
by the deep trough asso ci ated with
the struc tural syncline of Lake Supe -
rior; (b) south ward diver sion of ice
flow by the deep val ley now occu pied 
by Lake Mich i gan; and (c) ice flow
resis tance against the rel a tively
higher and erosionally resis tant crys -
tal line rocks of north ern Wis con sin.  

 From here, it was on to Galesville,
Wis con sin to High Cliff Park and
the expo sure of the type sec tion for
the Galesville For ma tion.  Mov ing on

WGWA Field Trip, cont.

Figure 6: Northward view of the Mis sis sippi River from Buena Vista Park, Alma, 
WI.

to the town of  Inde pend ence after a
lunch break, we exam ined a mas -
sive, thick-bed ded fine sand stone
facies of the Eau Claire For ma tion.  A 
few miles fur ther on, just west of
Arca dia, the recon struc tion of Wis -
con sin 95 has resulted in a beau ti -
fully exposed sec tion of the Tun nel
City Group (the equiv a lent of the
Franconia For ma tion in Min ne sota)
up through the Oneota Dolo mite,
near the base of the Prai rie du Chien 
group.  We took some time to walk
up through the sec tion of this great
expo sure of Upper Cam brian and
Lower Ordovician rocks.

A final stop at Buena Vista Park
above Alma pro vided an excel lent
pan oramic view of the Mis sis sippi
River Val ley (Fig ure 6), includ ing
Lock and Dam No. 4.  Here, the 
lead ers briefly recapped the bed rock
geol ogy and Qua ter nary his tory and
geo mor phol ogy of the region.  From
there, it was down the Mis sis sippi
River on the Wis con sin side and
across the bridge back to Winona.  

The orga niz ers and pre sent ers from
both sides of the river should be
thanked for putt ing together a great
trip.  Unfor tu nately, no extra field trip
guide books remain, but the Wis con -
sin Ground Water Asso ci a tion has
also posted some pic tures to its
website at: http://www.wgwa.org

— Sub mit ted by Tom Clark, MPCA,
photo credit Tom Clark

Fig ure 5: Pro fes sor Jim Knox,
Uni ver sity of Wis con sin,  Dept. of
Geog ra phy (left) and Bruce Brown,
Wis con sin Geo log i cal Sur vey (right)
dis cuss a map show ing the extent of
the Driftless Area in south west
Wisconsin.

MDH Launches CWI
On-Line

Water well records and asso ci ated
infor ma tion are now just a click away.
Use the fol low ing link to find this site:
http://mdh-agua.health.state.mn.us/
cwi

Key advan tages of the site are that the 
County Well Index (CWI) is avail able
on-line and that infor ma tion is updated 
to the data base daily. Some 10,000 to
14,000 wells are drilled annu ally in
Min ne sota, and many of these are
added to the data base through out the
year. Cur rently infor ma tion on some
375,000 wells con sti tutes the CWI
data base. Addi tion ally, these data are
updated reg u larly to add geo logic and
strati graphic inter pre ta tions and ver i -
fied well loca tion infor ma tion. For
instance, while the num ber of wells
with ver i fied loca tions (mean ing some
one other than the driller has field ver i -
fied the loca tion of the well) cur rently
stands at approx i mately 170,000, an
addi tional 8000 to 13,000 are added
annu ally. These same data are dis trib -
uted elec tron i cally on CD or by file

—Continued on next page.

http://www.wgwa.org/
http://mdh-agua.health.state.mn.us/cwi
http://mdh-agua.health.state.mn.us/cwi
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water mon i tor ing plans and mon i -
tor ing results. It was set up to pro -
mote the dis sem i na tion of
infor ma tion on mon i tor ing activ ity in 
the hopes of enabling shared activ -
i ties. Pub li ciz ing mon i tor ing plans,
stud ies and results of mon i tor ing,
and enabling gen eral dis cus sions
on these sub jects are the over all
objec tives. To sub scribe send an
email to susanne.maeder@
state.mn.us. Other Min ne sota
Depart ment of Admin is tra tion and
Land, Man age ment Infor ma tion
Cen ter (LMIC) mail ing lists are
described at
http://server.admin.state.mn.us/
mailinglist.html where one can also 
sub scribe. One of the lists avail able 
includes the EQB Mon i tor. 

HydroClim

This monthly dis tri bu tion is an infor -
mal news let ter and focuses on cli -
ma to log i cal issues in Min ne sota
over the pre vi ous month. It is usu -
ally dis trib uted on the first Wednes -
day of each month by the State
Cli ma tol o gist. To sub scribe send an 
email to Greg Spoden at
gspoden@umn.edu.

U of MN Ge ol ogy Sem i nars

Sharon Kressler, Univ. of MN Geol -
ogy Dept., sends out peri odic mes -
sages with infor ma tion about
upcom ing speak ers on all sorts of
top ics of geo logic inter est. Usu ally
there is a mes sage at the start of

trans fer pro to col (FTP) by the Min ne -
sota Geo log i cal Sur vey, but is not
updated as reg u larly and requires
spe cial ized soft ware to access and
view (con sult: http://www.geo.umn.
edu/mgs/cwi.html).

The new CWI on-line (see exam ple
of screen dis play, right) is designed
to allow users to query the data base
inter ac tively and view maps show ing
loca tions of ver i fied wells and to
obtain tables of unlocated wells.
Users can use query using unique
num bers, addresses, and pub lic land
sur vey infor ma tion (town ship, range,
sec tion). All wells will be avail able to
users except pub lic water sup ply
wells. Best results will be obtained by 
set ting your browser to enable
pop-ups. Ques tions can be directed
to brian.john son@state.mn.us.

—Contributed by Steve Robertson,
MDH

Spotlight: Listservers and 
Electronic Newsletters

A listserver is a means of dis trib ut ing
infor ma tion via elec tronic mail. Some 
are one-way, basi cally mail ing lists,
while oth ers are inter ac tive and allow 
mem bers to post mes sages that are
on-topic. Mem bers of all listservers
may sub scribe and unsubscribe at
will, and this is what dif fer en ti ates a
listserver from a mail ing list used to
dis trib ute spam. The con tent and feel 
of listservers var ies con sid er ably.
Most are infor mal, but some resem -
ble elec tronic news let ters.

MGWA mem bers may have an inter -
est in the fol low ing listservers, but it
is not an exhaus tive com pi la tion:

@ Wa ter Is sues
A listserver that is the pri mary venue
for cre at ing aware ness for water-
related talks at the Min ne sota Pol lu -
tion Con trol Agency (MPCA). Addi -
tion ally, it is used to dis trib ute
infor ma tion on water-related sub -
jects. The mes sage vol ume is 10-15
per month. To be added: send an
email to ralph.pribble@state.mn.us.

Mon i tor and Other LMIC Lists
The Mon i tor listserver, man aged by
Susanne Maeder of the Land Man -
age ment Infor ma tion Cen ter (LMIC),
MN Dept. of Admin is tra tion, enables
peo ple to rap idly share infor ma tion
about their ground water and sur face 

CWI Online, cont.

each semes ter with the over all
sched ule for the upcom ing months. 
Weekly remind ers are com monly
sent with updated and more
detailed infor ma tion. Mes sage 
vol ume is about 5 to 10 a month
dur ing the school year. To sub -
scribe, send an email to
kress004@umn.edu.

Weathertalk
You know Mark Seeley, the folksy
guy who appears on Fri day morn -
ings to talk weather on MPR? If you 
miss his appear ance on the radio,
you won’t miss the con tent of his
mes sage if you sub scribe to his
weekly Weathertalk email that cov -
ers the top ics he dis cusses on the
radio as well as a few more and the 
empha sis is on Min ne sota weather. 
Have you heard of an attery? Well,
you would if you were a mem ber of 
the Scot tish Mete o ro log i cal Soci ety 
or you sub scribed to this listserver.
To sub scribe, send an email to
mseeley@umn.edu.

SafeDrinking Wa ter News
A weekly elec tronic news let ter
focus ing on issues related to drink -
ing water, includ ing tech ni cal, engi -
neer ing, and reg u la tory top ics. For
an exam ple and to sub scribe see:
http://www.safedrinking
water.com/archive/currentsdwn.htm

Please send us infor ma tion about
any more listservers that may be of 
inter est to your MGWA col leagues:
news let ter@mgwa.org

http://server.admin.state.mn.us/mailinglist.html
http://server.admin.state.mn.us/mailinglist.html
http://www.geo.umn.edu/mgs/cwi.html
http://www.geo.umn.edu/mgs/cwi.html
http://www.safedrinkingwater.com/archive/currentsdwn.htm
http://www.safedrinkingwater.com/archive/currentsdwn.htm
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Cor po rate Mem ber ship Rates 

Mem ber ship Annual Annual per Annual Per cent
 Lev els Pack age Cost Item Cost Sav ings Sav ings
Basic Level $350 $369 $19 5%
Stan dard Level $505 $583 $78 15%
Indus try Leader $735 $886 $151 20%
Cor po rate Spon sor $1530 $1986 $456 30%

Cor po rate Mem ber ship Fea tures:

· Ba sic Level: Busi ness Card ad in news let ter and mem ber ship di rec tory,
“Lobby Copy” of mem ber ship di rec tory, web page sidebar, Cer tif i cate of
Mem ber ship, and up to 4 em ployee mem ber ships

· Stan dard Level: Quar ter page ad in news let ter and di rec tory, “Lobby Copy”
of mem ber ship di rec tory, web page sidebar, Cer tif i cate of Mem ber ship, and
up to 9 em ployee mem ber ships

· In dus try Leader: Half page ad in news let ter and di rec tory, “Lobby Copy” of
mem ber ship di rec tory, web page sidebar, Cer tif i cate of Mem ber ship, and up 
to 14 em ployee mem ber ships

· Cor po rate Spon sor: Full sponsor acknowledgement in MGWA conference
publications, full page ad in news let ter and di rec tory, “Lobby Copy” of mem -
ber ship di rec tory, Cer tif i cate of Mem ber ship, web page sidebar and up to 20 
em ployee mem ber ships

Please make checks pay able to “Min ne sota Ground Water Asso ci a tion” or
“MGWA.” Direct your orders and ques tions con cern ing cor po rate mem ber ships
and pol icy to the Adver tis ing Man ager: Jim Aiken, MGWA Adver tis ing Man ager,
c/o MGWA, 4779 126 St N, White Bear Lake MN 55110; Email
jaiken@mccainassociates.com.

MGWA Adver tis ing
Opportunities

MGWA can place your ad in sev eral
ways: in the news let ter (quar terly), in
the direc tory (annual, with peri odic
updates) on our web page, and
through e-mail ing to MGWA mem -
bers. Two of the less-well-known
options are:

Clas si fied ads: Clas si fied ads in the 
news let ter are charged at the rate of
$3 per 45 char ac ters (includ ing
spaces and punc tu a tion) per news -
let ter issue.

E-mail notices: A one-time e-mail ing 
to the mem ber ship costs $10 for an
indi vid ual (e.g., seek ing a job), and
$50 for an orga ni za tion (e.g.,
announc ing a new prod uct, job open -
ing etc.). A 200 word limit is imposed. 
The advan tage of e-mail is the speed 
of dis sem i na tion. 

The Adver tis ing Man ager has final
deter mi na tion on the accep tance of
mate ri als sub mit ted. Direct your
orders and ques tions con cern ing
adver tis ing rates and pol icy to: Jim
Aiken, Adver tis ing Man ager, c/o
MGWA, 4779 126th Street, White
Bear Lake MN 55110-5910; Phone
(952)470-0983.

mailto:jaiken@mccainassociates.com
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Work shop par tic i pants work together to solve water resource
pro tec tion prob lems.

Learning to Make Better Decisions
with the Pine County Geologic Atlas

On Octo ber 14, nearly 60 peo ple gath ered in Askov,
cen tral Pine County, to learn how the maps and other
infor ma tion packed into the recently pub lished Pine
County Geo logic Atlas, Part B could improve their
envi ron men tal deci sion-mak ing. 

Part B of the report, pub lished by DNR Waters,
includes ground water maps and cross sec tions, and a 
map of pol lu tion sen si tiv ity. The day’s pro gram
included a review by Terry Boerboom, Min ne sota Geo -
log i cal Sur vey, of the con tents of Part A of the report,
which describes the county’s geol ogy, stra tig ra phy,
karst fea tures, and min eral endow ment. The MGS
pub lished Part A in 2001 and Pine County geol ogy is
dis cussed in more detail in their Report of Inves ti ga -
tions 60. 

Unique Hydrogeology Poses Envi ron men tal Chal lenge
for Askov

Around 1996, local Pine County res i dents invited state and uni ver sity
geoscientists to take a look at some unusual hydrogeologic con di tions near
Askov. These geoscientists iden ti fied some noncarbonate geo logic fea tures in
Pine County that appeared to resem ble car bon ate karst. This included sink -
holes, dis ap pear ing streams and net works of frac tures in the Hinckley Sand -
stone. More recently, it was dem on strated that the 40-year old Askov
wastewater treat ment lagoons are leak ing into these fea tures accord ing to Brad 
Nordberg, Min ne sota Pol lu tion Con trol Agency (MPCA) hydrogeologist. Depart -
ment of Nat u ral Resources staff helped locate and iden tify these fea tures near
the lagoons in 2003. Kelton Barr, hydrogeologic con sul tant with Expo nent, Inc.,
found that Hinckley Sand stone frac tures beneath the lagoons had a ground
water velocity of 288 feet per day.

In 2004, MPCA staff, with the assis tance of the Uni ver sity of Min ne sota, Expo -
nent, Inc., and oth ers, con ducted dye trac ing and water sam pling in the Askov
vicin ity as far away as thou sands of feet down-frac ture from the lagoons.
Rhodamine WT and fluorescein dyes were injected at two loca tions by the
wastewater lagoons. Incred i bly, it moved in vec tors of three direc tions span ning 
180 degrees. In addi tion to ground level sam pling, Hill-Murray High School and
the National Aero nau ti cal and Space Admin is tra tion were actively involved in
remote sens ing the dye trace with a remote control aircraft.

MPCA tested thirty-six pri vate wells and sev eral mon i tor ing wells for fecal
coliform, nitro gen series, and chlo ride/bro mide ratios. The ana lyt i cal results
showed that six homes had ele vated dye tracer in their wells. These homes are 
now receiv ing bot tled water. In addi tion, three of the four water table mon i tor ing
wells fin ished around the lagoons detected high lev els of fecal coliform. 

Pos si ble Solu tions. It may be pos si ble to build new wastewater lagoons, but
the pro spec tive dis tance for sewer main con vey ance of 1.5 miles would be
costly. This is the min i mum dis tance needed to build any new lagoons out side
the geo logic area of sink hole occur rence.

Another pos si ble solu tion is to build a mechan i cal wastewater treat ment plant
about one half mile away from the cur rent lagoons. This may be fea si ble but it
is another costly option because drink ing water stan dards would need to be
met at the dis charge point. This is the case because of the high con nec tiv ity
between sur face water and ground water in the area. 

The strin gent efflu ent stan dards would be required because of the poten tial for
leak age of treated wastewater efflu ent from a los ing stream to the frac tured
Hinckley Sand stone Aqui fer under neath. Askov is a small town with lim ited
finan cial resources, and no one yet knows who might pay for a solution.

Con trib uted by Kurt Schroeder, MPCA

Jim Berg, Min ne sota Dept. of Nat u ral
Resources, next described the
ground water sys tems, in both bed -
rock and drift, and bed rock pol lu tion
sen si tiv ity. Dr. E. Cal vin Alex an der,
Jr., Uni ver sity of Min ne sota, then
described recent dye-trace results at
Askov that indi cated zones of
enhanced flow in the Hinckley Sand -
stone. Finally, the morn ing ended
with groups work ing together to solve 
water resource pro tec tion prob lems.
The pro gram con cluded with an after -
noon field trip to sink holes, springs,
and related fea tures in central Pine
County. 

The Pine County Geo logic Atlas is
avail able on-line at: Part A:
ftp://156.98.153.1/pub3/c-13/ ; Part B: 
http://www.dnr.state.mn.us/waters/
groundwater_section/mapping/
status.html ; Report of Inves ti ga tions
60: ftp://156.98.153.1/pub3/ri-60/ 

—Contributed by Jan Falteisek, DNR
Waters

Dr. E. Cal vin Alex an der , Jr., Uni ver sity 
of Min ne sota, dis cusses the results of
recent dye-traces in Askov, cen tral
Pine County.

ftp://156.98.153.1/pub3/c-13/
http://www.dnr.state.mn.us/waters/groundwater_section/mapping/status.html
http://www.dnr.state.mn.us/waters/groundwater_section/mapping/status.html
http://www.dnr.state.mn.us/waters/groundwater_section/mapping/status.html
ftp://156.98.153.1/pub3/ri-60/
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Join the Minnesota Ground Water Association!

Annual dues are cur rently $25 for pro fes sional mem bers and $15 for stu dents. Mem bers are enti tled to sub scribe to the
paper ver sion of the news let ter for $10/yr, the elec tronic ver sion is available on the website for mem bers at no addi tional
charge. Mem bers are also enti tled to pur chase a paper copy of the annual mem ber ship direc tory for $7; an elec tronic ver -
sion is avail able on the website for paid mem bers at no addi tional charge. Addi tional dona tions to the MGWA Foun da tion
will be grate fully 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. The MGWA Foundation is a 501(c)3 non-profit and donations to it are deductible as charitable contributions.

Just com plete the form below and mail to: MGWA, c/o WRI, 4779 126th St. N, White Bear Lake, MN 55110-5910.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Name_______________________________Full-Time Stu dent? ________________________________

Af fil i a tion/Em ployer _____________________________________________________________________

Work Ad dress ______________________________________

City, State, Zip Code____________________________________________________________________

Work Tele phone Num ber _________________________E-mail ________________________________

Fax Num ber_________________________________________

Home Ad dress _______________________________________________________________________

City, State, Zip Code____________________________________________________________________

Home Tele phone Num ber ______________________________

Which Tele phone Num ber should we use for Di rec tory List ing? __________________________________

Please in di cate if you want to have the Di rec tory ($7) ________or News let ter ($10) mailed to you _______
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Min ne sota Sec tion—AIPG
Fall Field Trip: Geol ogy of
the South ern Out let of
Gla cial Lake Agassiz

Sep tem ber 24-25, 2004, approx i -
mately 25 mem bers of the Min ne sota
Sec tion of AIPG and friends spent
two days explor ing the gla cial geol -
ogy of west-cen tral Min ne sota and
north east South Dakota under the
lead er ship of Dr. James Cot ter, pro -
fes sor of geol ogy at the Uni ver sity of
Min ne sota—Mor ris.  A com plete sum -
mary of the 13 field trip stops and
sev eral more pic tures may be viewed 
on the Min ne sota AIPG  Website at:

http://www.aipgmn.org/2004_fieldtrip.
htm

larg est such exhib its in Min ne sota. 
The con fer ence is designed to meet
con tin u ing edu ca tion require ments of
var i ous pro fes sional cer tif i ca tion and
licens ing pro grams.  For fur ther
details, visit:           
http://www.pca.state.mn.us/news/
training/mawwconference/index.html 

— Sub mit ted by Tom Clark, MPCA.

—“Irrigation Capital of the World” is
where the retreating glaciers stalled
to the west, creating a thick gravel
deposit and forming a prolific aquifer 
system.

— AIPG Field Trip participants ready for a beautiful day in the field

— Traverse Gap - the gorge cut by River Warren downstream of the spillway
near Browns Valley. The terraces developed by this deluge are spectacular.

MPCA’s Air, Water and
Waste Con fer ence,
Feb ru ary 15-17, 2005

The Min ne sota Pol lu tion Con trol
Agency will host its annual Air,
Water and Waste Con fer ence at the
Shera ton Bloomington (for merly
Radisson South), High way 100 and
I-494 in Bloomington, Feb ru ary
15-17, 2005.  The con fer ence is
designed to appeal to a broad audi -
ence and will address media-spe -
cific top ics and emerg ing
envi ron men tal con cerns.  

This year, the Water Track includes
seven ses sions cov er ing a broad
range of issues impact ing both
ground water and surface water:

· An Up date on the Im paired Wa -
ters (To tal Max i mum Daily Load) 
Pro gram

· Pro tect ing Min ne sota Lakes
Through Part ner ships and
Better De vel op ment Prac tices 

· Ag ri cul tural Non-point Wa ter
Qual ity Is sues 

· Shar ing Wa ter Da ta base In for -
ma tion at the State and Lo cal
Lev els 

· A New Era of Wastewater Plan -
ning and Fund ing 

· Just Be cause It Flushes, 
Does n’t Mean It Works 

· New Pro grams for Mon i tor ing
and As sess ing Ground Wa ter 

New this year will be a sep a rate
track for storm water issues.  In
addi tion to the tech ni cal pre sen ta -
tions, about 80 exhib i tors from the
pub lic and pri vate sec tors will
show case their envi ron men tal
prod ucts and ser vices in one of the

Web Page Vol un teer?

We’d like our web page to be more
attrac tive, but our cur rent efforts need 
to be directed more to con tent than
appear ance until we can find some
help. Please con tact the edi tor at
newsletter@mgwa.org if you would
be will ing to assist with this pro ject. 

http://www.aipgmn.org/2004_fieldtrip.htm
http://www.aipgmn.org/2004_fieldtrip.htm
http://www.pca.state.mn.us/news/training/mawwconference/index.html
http://www.pca.state.mn.us/news/training/mawwconference/index.html
mailto:newsletter@mgwa.org
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under ground, except in high water, to 
about the cen ter of sec tion 21, where 
it reap pears. These under ground
pas sages are in the area of the
Galena.”

Where Winchell describes the South
Branch of the Root River sink ing we
infer Mys tery Cave, and where it
reap pears, Seven Springs. On the
map accom pa ny ing his 1876 Annual
Report, the sub ter ra nean course of
Can field Creek is marked by a
dashed line and the words “Under -
ground Pas sage” (see map inset
below), but on the map accom pa ny -
ing his 1884 Final Report the words
have been changed to “flow ing
under ground.” Unfor tu nately, there is
no sim i lar dashed line for Mys tery

Ground Water His tory

Ground Water His tory is a new,
reg u lar fea ture that begins with this
news let ter issue. The author, Greg A. 
Brick, holds the posi tion of Adjunct
Pro fes sor of Geol ogy at Normandale
Com mu nity Col lege in Bloomington,
Min ne sota.

The Pre his tory of Mys tery
Cave: “Well-Known Sub ter ra -
nean Pas sages”
Mys tery Cave, Min ne sota’s lon gest
known cave, was dis cov ered by Joe
Petty in the win ter of 1937. But the
exis tence of the cave had been sur -
mised more than sixty years ear lier
by New ton Hor ace Winchell
(1839-1914), Min ne sota’s third and
most prom i nent state geologist.

Winchell con ducted the first geo log i -
cal sur vey of Fill more County, the
heart of Min ne sota cave coun try, in
the 1870s.* I have always found it
strange that Winchell, who wrote
about the caves of the Twin Cit ies,
never once used the word “cave” or
“cav ern” with regard to Fill more
County—nei ther in the Fourth Annual 
Report of the Geo log i cal and Nat u ral
His tory Sur vey of Min ne sota, pub -
lished in 1876, nor in the slightly
revised Final Report of 1884. He cer -
tainly did not neglect other local karst
fea tures. Describ ing the town of
Foun tain, for exam ple, he states: “A
great many ‘sink holes’ also are found 
in this town,” and he men tions “the
‘Big Spring,’ a few miles north west of
Foun tain, where the water rushes out 
in a great vol ume near the base of
the bluff, and prob a bly on a level with
the top of the Green Shale.” He also
described the Tun nel Mill on Bear
Creek—a man-made exca va tion that
short-cir cuited a mean der loop on the 
stream. Unsat is fied with just look ing
at the two pub lished Fill more County
reports, how ever, I dug through the
Winchell Papers at the Min ne sota
His tor i cal Soci ety. Among the 20
boxes are his orig i nal leather-bound
fieldbooks. Unfor tu nately, there are
no fieldbooks covering his Fillmore
period.

While some of Fill more County’s
best-known caves were not open
back then, and thus unknown to
Winchell, oth ers almost cer tainly
were. For exam ple, he gives a good
descrip tion of Weisbach’s Mill
(spelled “Weisbeck’s” in the Annual
Report). He was clearly cap ti vated
with the pic tur esque qual i ties of the
spot, men tion ing that “the face of the

bluff, which rises per pen dic u larly
about a hun dred feet, is wrought into
a series of majes tic pilas ters,” even
includ ing a nice engrav ing of it (see
illus tra tion below). Fill more County
was wheat coun try back then, and
the wheat was taken to such local
flour ing mills, usu ally sit u ated at
points where the Root River or its
trib u tar ies descended from one rock
layer to another. The site of
Weisbach’s Mill, on Deer Creek, is
now Masonic Park, near the town of
Spring Val ley, and it seems likely,
from the sit u a tion of the well-known
cave in that park (Masonic Park
Cave), that the cave was open when
he wrote about the mill—yet he does
not mention the cave.

Instead of men tion ing caves,
Winchell referred to “under ground
pas sages” in Fill more County—but it
seems clear from the con text that he
was refer ring to pas sages for water,
not human explor ers. Here’s the most 
rel e vant excerpt, taken from the Final 
Report (but almost iden ti cally worded 
in the Annual Report):

“There are sev eral well-known sub -
ter ra nean pas sages in the county.
Lost Creek, in Jor dan town ship, and
the Brook Ked ron, in Sum ner, both
have under ground pas sages for sev -
eral miles. Can field creek, south of
Forestville, runs under ground about
twelve miles, and, finally, the south
branch of Root river sinks in the N. E. 
¼ sec. 19, Forestville, and runs —Continued on next page.
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Cave on either map!

Per haps, in the new mil len nium, we
can look for ward to the dis cov ery
and explo ra tion of the York cave sys -
tem, an “under ground pas sage” not
sug gested by Winchell, but with 10
miles from the York Blind Val ley to
Odessa Spring on the Upper Iowa
River, a wor thy goal of cave explo ra -
tion in Minnesota!

— New ton Hor ace Winchell
(1839-1914), Min ne sota’s third and
most prom i nent state geol o gist

*The pio neer Mid west ern geol o gist
David Dale Owen (1807-1860)
included the Hokah (Root) River in
his list of 91 prin ci pal streams
explored “in bark canoes” dur ing his
geo log i cal sur vey of Wis con sin,
Iowa, and Min ne sota in the late
1840s. But Owen’s mas sive 1852
Report pro vides no fur ther details,
and it is not clear whether the Root
River was ascended as far as what is 
now Fillmore County.

— Con trib uted by Greg A. Brick,
Normandale Col lege.

Ground Wa ter History, cont. Notice of Intent to Amend
Rules 

The Min ne sota Depart ment of Health 
(MDH) is pro pos ing to amend the
Rules Relat ing to Wells and Bor ings,
Min ne sota Rules, Chap ter 4725.

The stat u tory author ity to adopt the
rules can be found in Min ne sota Stat -
utes, Chap ter 103I.

The pro posed amend ments of Min -
ne sota Rules, Chap ter 4725, mod ify
the stan dards for con trac tor licens -
ing, noti fi ca tion, and per mit ting of
wells and bor ings; and the con struc -
tion, loca tion, and seal ing of wells
and bor ings. The pro posed rules also 
amend the require ments for the loca -
tion of con tam i na tion sources, build -
ings, and util i ties near wells and
bor ings. The pro posed rules per tain
to water sup ply wells, mon i tor ing
wells, dewatering wells, envi ron men -
tal bore holes, ver ti cal heat
exchangers, and borings for elevator
hydraulic cylinders.

Some pro posed revi sions of the rules 
include:

· re duc ing the con tin u ing ed u ca tion 
re quire ment for lim ited li censes
from 6 hours to 2 hours, and re -
quir ing the ed u ca tion be ob tained 
at an MDH-pro vided or
MDH-spon sored pro gram;

· re quir ing that well con trac tors
and mon i tor ing con trac tors ob tain 
2 of the 6 con tin u ing ed u ca tion
hours re quired at an MDH-pro -
vided or MDH-spon sored pro -
gram;

· re mov ing the 25-foot iso la tion
dis tance or “set back” for elec tric
lines over 50 kilo volts, and ex -
empt ing some ac tiv i ties from the
10-foot elec tric line, gas pipe, and 
liq uid pro pane tank set back;

· re duc ing the an nu lar space re -
quire ments for many mul ti ple
cased wells and bor ings;

· in creas ing the min i mum wa ter
sup ply well grout depth from 30
feet to 50 feet;

· re duc ing some con struc tion re -
quire ments for flow ing wells and
bor ings;

· es tab lish ing stan dards for well
treat ment chem i cals;

· al low ing al ter na tive ma te ri als for
seal ing large di am e ter wells and

bor ings;

· re duc ing the set back dis tance be -
tween a wa ter sup ply well and a
lake from 50 feet to 35 feet, and
elim i nat ing the set back dis tance to 
some small or tem po rary wa ter
bod ies;

· in creas ing the set back dis tances
to some large con tam i na tion
sources, in clud ing land fills, ma -
nure la goons, and large soil treat -
ment sys tems;

· add ing a max i mum stan dard for
silt and clay in po ta ble wa ter;

· es tab lish ing stan dards for
hydrofracturing;

· re quir ing that any new, po ta ble
wa ter sup ply wells be tested for
ar senic; and

· re quir ing more strin gent stan dards 
for pub lic wa ter sup ply wells, in -
clud ing full length grout ing.

These changes are nec es sary to
incor po rate new con struc tion mate ri -
als and meth ods, pro tect pub lic
health, safety, and ground wa ter qual -
ity, and elim i nate unnec es sary
restrictions.  

Com ments or ques tions on the rules,
may be directed to: 

Ron ald D. Thomp son, P.G., 
Divi sion of Envi ron men tal Health,
Min ne sota Depart ment of Health
P.O. Box 64975
St. Paul, Min ne sota 55164-0975
E-mail: ron ald.thomp son@
health.state.mn.us

Phone: 651/643-2108 
TTY: 651/215-0707, or toll free
through the Min ne sota Relay Ser vice
at 800/627-3529 and ask for
651/215-0811.

A state ment of need and rea son able -
ness will be avail able from the agency 
con tact per son. This state ment con -
tains a sum mary of the jus ti fi ca tion for 
the pro posed rules. 

The MDH pro poses to adopt rules fol -
low ing the pro ce dures set forth in the
rules of the Office of Admin is tra tive
Hear ings, Min ne sota Rules,
parts 1400.2300 to 1400.2310, and
the Admin is tra tive Pro ce dure Act,
Min ne sota Stat utes, sec tions 14.22
to 14.28. For mal notice of the pro -
posed rule mak ing will be pub lished in 
the State Reg is ter. Indi vid u als will be
able to sub mit writ ten com ments on
the pro posed rules, and may also
sub mit a writ ten request that a
hearing be held.
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MGWA Foun da tion News

We now have all the board mem bers
in place, with some great mem bers
step ping up to the plate to help get
this foun da tion board on a roll. We
meet quar terly, and have had three
meet ings already this year. We’re off
to a great start. It’s great to be part of
the Foun da tion with the Sci ence
Museum of Min ne sota’s ground water 
exhibit under way. The well will be
installed soon. This year’s board
mem bers are as fol lows: Rob Caho
of Bergerson Caswell is Pres i dent, Al 
Smith of John son Screen is Sec re -
tary, Dave Liverseed of Envi ron men -
tal Strat e gies is Trea surer, Marty
Bonnell of Vieau Asso ci ates is the
MGWA Liason, Gilbert Gabanski of
GJG Envi ron men tal Con sul tants is a
direc tor and Cathy Vil las-Horns with
the Min ne sota Depart ment of
Agriculture is also a director.

I would per son ally like to thank all the 
new board mem bers and the com pa -
nies they work for. Their com mit ment
of time, energy and ideas to this
impor tant work of the MGWA Foun da -
tion is appre ci ated. The next time you 
see one of the board mem bers stop
and say thank you. I would also like
to thank Gordy Hess for run ning the
Foun da tion almost sin gle- handedly
for the last few years. We will miss

Minnesota Ground Water Association Newsletter Advertising Policy

An nual Rate for Dis play ads:

Busi ness Card $66

Quar ter Page $121

Half Page $225

Full Page $425

Clas si fied ads: Clas si fied ads in the news let ter are charged at the rate of $3 per 45 char ac ters (includ ing spaces and
punc tu a tion) per news let ter issue.

E-mail notices: A one-time e-mailing to the mem ber ship costs $10 for an indi vid ual (e.g., seek ing a job), and $50 for an
orga ni za tion (e.g., announc ing a new prod uct, job open ing etc.). A 200 word limit is imposed. The advan tage of e-mail is
the speed of dis sem i na tion. 

The Adver tis ing Man ager has final deter mi na tion on the accep tance of mate ri als sub mit ted. There are no com mis sions on 
ads. Copy must be received by the pub li ca tion dead lines: 6 Feb ru ary, 7 May, 8 August, or 5 Novem ber. Adver tisers should 
sub mit their mate rial as a dig i tal file in TIFF, JPEG or PCX for mat at 300 to 600 dpi. A set-up charge will be applied to
non-digital ad mate rial.

Please make checks pay able to “Min ne sota Ground Water Asso ci a tion” or “MGWA.” Direct your orders and ques tions
con cern ing adver tis ing rates and pol icy to the Adver tis ing Man ager: Jim Aiken, Adver tis ing Man ager, c/o MGWA, 4779
126th Street, White Bear Lake MN 55110-5910; Phone (952)470-0983; jaiken@mccainassociates.com

him. Min utes for the last MGWA
Foun da tion Meet ing are included in
this news let ter. If you have any ques -
tions about the Foun da tion please
call me at 763-479-3121 or email me 
at robc_bc@citlink.net(that’s an
under score, not a space, between
robc and bc!).

— Rob Caho, MGWAF President

MGWA Foundation Board
Meeting Minutes

June 8, 2004
Direc tors Pres ent: David Liverseed, 
Rob Caho, Cathy Vil las-Horn, Al
Smith, Marty Bonnell, Gil Gabanski

MGWA Man age ment Pres ent:
Jeanette Leete and
Sean Hunt

Rob Caho called the
meet ing to order. 

Agenda items: By
Law Review, Spring
Con fer ence Update,
Trea sur ers Report,
New Request, New
Busi ness

Review of Min utes
of April 13 Meet ing

– Motion was made by Marty, sec -
onded by Gil to accept the min utes as
sub mit ted of the 4/13/04 meet ing.
Motion passed.

By Law Review – Cop ies of By Laws
for the MGWA Foun da tion were dis trib -
uted last meet ing. Dis cus sion relat ing
to need for a Vice Pres i dent posi tion
was dis cussed. It was deter mined that
a change in By Laws was not needed
for this posi tion. Cathy sug gested sev -
eral pos si ble changes to the By Laws:
1) add ing page num bers, 2) ques tions
about Arti cle VIII, Sec tion 6 regard ing
add ing of stock of other Cor po ra tions,
3) Arti cle XI, Sec tion 4 regard ing the
need for an Annual Report, 4) Arti cle
XIV, Sec tion 1 cor rect ing a typo graph i -
cal error to change from “Dia be tes in
the Schools” to “MGWA”. Motion was

— Con tin ued on next page.

mailto:jaiken@mccainassociates.com
mailto:robc_bc@citlink.net
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made by Cathy and sec onded by
Marty to make cor rec tion to By Laws. 
Motion passed.

Spring Con fer ence – Jeanette and
Sean reported that the May 4, 2004
con fer ence was suc cess ful with 220
atten dees. Cathy gave a sum mary of 
prog ress on the Sci ence Museum
Exhibit. Jeanette indi cated that we
are await ing the MGWA Board meet -
ing to deter mine the final finan cial
results. We expect an amount to be
trans ferred to the Foun da tion fund. 

Trea surer’s Report – Foun da tion
Bal ance to date is $54,927.89 of
which $25,927.45 is in Endow ments, 
$17,362.75 is for Sci ence Museum
Ground Water Exhibit, $1,853.90 is
for Mike Tro jan, $0 Chil dren’s Water
Fes ti val, $0 Schol ar ship, $9783.79 is 
Undedicated.

New Request – Make A Splash –
North ern Girl Scouts requested
$500. Motion was made by David,
sec onded by Cathy and car ried to
sup port the Girl Scout Camp with a
$500 dona tion. Motion passed. Gil
offered to con tact the Lead er ship of
the Camp to offer MGWA Edu ca -
tional assis tance as needed for the
event.

New Busi ness – Cathy made a
motion, Gil sec onded to shift
$2000.25 from Undedicated Funds
to the Sci ence Museum Fund.
Motion passed. Jeanette reviewed
MGWA Board Finan cial allo ca tions to 
the MGWA Foun da tion. Since 2000
five events have enabled MGWA
Board to give money to the Foun da -
tion. Dis cus sion fol lowed as to how
to sug gest to the board proper allo -
ca tion to cover pos si ble need for
addi tional funds to com plete the Sci -
ence Museum Ground Water pro ject. 
Marty will rep re sent the Foun da tion
at the Board meet ing to ask the
MGWA Board to con sider tak ing the
prof its from the spring 2004 con fer -
ence (approx. $9000) and mov ing it
to the MGWA Foun da tion as ½ unre -
stricted and ½ to the endow ment.
Addi tional com ments were made by
sev eral mem bers regard ing the pos -
si ble unknowns that might be
encoun tered in the drill ing of the Sci -
ence Museum well. 

David is con tin u ing to update the
mail ing list for send ing Requests for
Fund ing for Schol ar ships and Field
Trips. Addresses include Min ne sota
and the sur round ing states.

Sep tem ber 14, 2004

Direc tors Pres ent: David Liverseed, 
Rob Caho, Cathy Vil las-Horns, Al
Smith, Marty Bonnell, Gilbert
Gabanski

MGWA Man age ment Pres ent:
Jeanette Leete and Sean Hunt

Review of Min utes of April 13
Meet ing – Cathy requested cor rec -
tion of min utes regard MGWA Board
Fund Allo ca tion. Motion was made
by Marty, sec onded by Gil to accept
the min utes as cor rected of the
6/8/04 meet ing. Motion passed. 

Trea surer’s Report – Foun da tion
bal ance to date is $64,427 of which
$30,427.45 is in endow ments,
$20,463 is for the Sci ence Museum
Ground Water Exhibit, $12,283.54 is
unre stricted. David sug gested we
con sider mov ing part of the endow -
ment to a higher inter est account.
David made a motion to E-mail 3
invest ment options to the Foun da tion 
mem bers for a vote. Gil sec onded
the motion. Motion passed.

School Con tacts – David dis trib uted 
updated list of school con tacts for
Foun da tion mem bers to review for
pos si ble cor rec tions or addi tions.

New Request – Uni ver sity of Wis -
con sin-Mil wau kee field trip. David
made the motion to send the
requested $500. Sec onded by Cathy. 
Motion passed. A request for feed -
back & pho tos of the field trip should
be included with the check so the
mem ber ship can see the ben e fit of
the Foun da tion's funds.

New Busi ness – Fund raiser ideas
were dis cussed for the Foun da tion.
The silent auc tion last year made
$500. Jeanette ended up doing a lot
of the work to orga nize items and set 
up the auc tion. Raf fle idea was men -
tioned. The goal is to have some -
thing set up for fund rais ing for the
Spring Con fer ence. Jeanette sug -
gested on the annual dues renewal
form that we point out what the Foun -
da tion fund is being used for.

Fall MGWA Con fer ence is set for
Novem ber 16.

Spring MGWA Con fer ence is set for
April 6, 2005.

Next Meet ing – Next meet ing will be
Decem ber 14th at 11:30 AM at Keys
Café, Lexington & Larpenteur,
Roseville Min ne sota.

MGWA Foun da tion Min utes,
cont.

MGWA Board Meeting
Minutes

Sep tem ber 10, 2004

Place: Keys Café, Lexington and
Larpenteur in Roseville, Min ne sota

Attend ing: Chris Elvrum, Pres i dent;
Lau rel Reeves, Pres i dent Elect; Marty
Bonnell, Past Pres i dent; Eric Hansen,
Trea surer; Jon Pollock, Sec re tary;
Sean Hunt, WRI; Jennie Leete, WRI;
Norm Mofjeld, News let ter.

Past Min utes: Min utes for the Reg u lar 
Board Meet ing held on August 8,
2004, were approved as amended:
Under New Busi ness the typo graphic
error "waster" changed to "water".

Trea surer: Cash bal ance of approx i -
mately $22,127.00.

Mem ber ship: Mem ber ship dues are
not cov er ing oper at ing costs. Con fer -
ence fees have been used to cover
short fall. May want to con sider rais ing
dues to cover oper at ing costs. WRI will 
pull together the num bers for the
Board

Web Page: Var i ous email announce -
ments sent out. Approx. 50% done
with scan ning pro ject.

Foun da tion: Meet ing next Tues day
(Sep tem ber 14, 2004). Minnegasco
prom ised $1000.00 for Sci ence
Museum Pro ject last year. The sec ond 
$500.00 was recently received.

Edu ca tion: Mov ing ahead with Sci -
ence Museum. Chil dren’s Water Fes ti -
val at end of month (Sep tem ber 29).

News let ter: Jennie work ing on Sep -
tem ber issue. Can di dates for Pres i -
dent Elect and Trea surer will be
needed for Decem ber issue. News let -
ter Team will be assess ing news let ter
for mat this fall.

Old Busi ness: WGWA Fall Field Trip
– MGWA Pres i dent Elect has been
help ing coor di nate trip. The WGWA
spon sored field trip date was set after
check ing all avail able cal en dars.

Fall Con fer ence – Con fer ence plan -
ning is on sched ule and speak ers are
being lined up.

Oc to ber 8, 2004

Place: Keys Café, Lexington and
Larpenteur in Roseville, Min ne sota

Attend ing: Chris Elvrum, Pres i dent;
Lau rel Reeves, Pres i dent Elect; Marty
Bonnell, Past Pres i dent; Eric Hansen,
Trea surer; Jon Pollock, Sec re tary;

— Con tin ued on next page
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Sean Hunt, WRI; Jennie Leete, WRI.

Agenda: See Attached. Meet ing
called to order at 0740. 

Past Min utes: Min utes for the Reg u -
lar Board Meet ing held on Sep tem ber 
9, 2004, were approved.

Trea surer: Cur rent cash assets
approx i mately $20,400.00. Profit for
2004 thus far approx i mately
$12,800.00

Mem ber ship: No Report

Web Page: Con fer ence out line, con -
fer ence reg is tra tion, and mem ber ship 
renewal on web page. Misc. cal en dar
items on web page updated. Var i ous
email announce ments sent out.
Approx. 50% done with scan ning
pro ject.

Foun da tion: $500.00 to Uni ver sity of
Wis con sin Mil wau kee field trip.

Edu ca tion: Mov ing ahead with Sci -
ence Museum. Met with Sci ence
museum last week.

News let ter: Has now been posted on 
the web page.

No vem ber 5, 2004

Place: Keys Café Lexington and
Larpenteur in St. Paul, Min ne sota

Attend ing: Chris Elvrum, Pres i dent;
Lau rel Reeves, Pres i dent Elect;
Marty Bonnell, Past Pres i dent; Eric
Hansen, Trea surer; Jon Pollock,
Sec re tary; Sean Hunt, WRI; Jennie
Leete, WRI; Norm Mofjeld,
News let ter

Past Min utes: Min utes for the Reg u -
lar Board Meet ing held on 10/8/04,
were approved.

Trea surer: Fall Con fer ence net
income approx. $7,760.00. Cur rent
total in check ing and sav ings approx -
i mately $32,000.00

Mem ber ship: About 250 renew als
thus far.

Web Page: Con fer ence pre-reg is tra -
tion reminder sent out, updat ing cal -
en dar. News let ter scan ning pro ject
about 95% com plete.

Foun da tion: Foun da tion voted on
and approved con tract between Sci -
ence Museum and Foun da tion for
well to be drilled at the Sci ence
Museum. Con tract writ ten by Foun -
da tion and is cur rently being
reviewed by Sci ence Museum.

Edu ca tion: Mov ing ahead with Sci -
ence Museum pro ject.

News let ter: Requests Board to
con tact Jim Aiken about adver tis ing. 
Board had dis cussed that adver tis -
ing was not cov er ing the cost of the
news let ter. News let ter Team does
not feel that adver tis ing has to cover 
the cost. Edi to rial dead lines
dis cussed.

Old Busi ness: Fall Con fer ence –
About 147 reg is trants.

Next Meet ing: The next Board
Meet ing will be 0730 on Decem ber
3, 2004, at Keys Cafe on Lexington
in St. Paul, Min ne sota. Meet ing
adjourned at 0836.

GSA North Central
Section Meets in Minne-
apolis May 19-20, 2005

Ab stracts due Feb ru ary 22
The Geo log i cal Soci ety of Amer ica's
(GSA) North Cen tral Sec tion invites
papers for theme and gen eral dis ci -
pline ses sions in both oral and poster 
for mat. Vol un teered papers will be
con sid ered for any gen eral dis ci pline
ses sion as listed on the GSA
abstracts form. The meet ing is to be
held at the Radisson Metrodome.
Abstracts must be sub mit ted online.
An abstract sub mis sion fee of $10
will be charged. Inqui ries to: Harvey
Thorleifson, North-Cen tral Tech ni cal
Pro gram Chair, (612) 627-4780,
thorleif@umn.edu.

Imme di ately fol low ing the sec tion
meet ing, GSA will con tact all abstract 
sub mit ters in order to extend to them
the oppor tu nity of post ing on GSA’s
Web site an extended abstract relat -
ing to their pre sen ta tion. At that time, 
pre sent ers will have the abil ity to
post up to 2 MB of data. The infor ma -
tion posted will become part of online 
abstracts for an indef i nite period of
time. 

Sym po sia

· Con ti nen tal Tec ton ics of Shield 
Re gions. 

· Deep Earth Sci ence: Pros pects 
for a Deep Un der ground Na -
tional Lab o ra tory.

· Ground wa ter Sustainability.

· Lakes—Gla cial Lakes, Large
Lakes, Small Lakes, Ground -
wa ter In ter ac tion.

· The Midcontinent Rift in the
Lake Su pe rior Re gion: A Mod ern 
In te gra tion of a Cen tury of Stud -
ies.

Theme Ses sions

· Ar senic in Drink ing Wa ter.

· De vel op ing Ap proaches to Ter -
res trial Paleoclimatology. 

· Evo lu tion of Crustal Melts.

· Fo ren sics in En vi ron men tal Ge -
ol ogy. 

· Geo logic De vel op ment of Mid -
west ern Flu vial & Glaciofluvial
Sys tems. 

· Geo logic De vel op ment of the
Mis sis sippi River. 

· Geoscience Ed u ca tion Ge ol ogy
and Cit i zen ship, Re search on
Learn ing, De vel op ing Quan ti ta -
tive Skills, Role of State Ed u ca -
tion Stan dards in K–12
Classrooms.

· In no va tions in Paleontological
Meth ods.

· In quiry-Based, Hands-On, Class -
room Ex er cises, Lab Dem on stra -
tions, and Field In ves ti ga tions in 
Geoscience Ed u ca tion.

· In te grat ing Real and Vir tual Field 
Trips in K–16 Geoscience Ed u -
ca tion. 

· Land scape De vel op ment.

· Mid-con ti nen tal Qua ter nary His -
tory in a Global Con text.

· New Geoscience Ap pli ca tions
for Ad vanced Vi su al iza tion
Meth ods, 3-D, Web-Ac cess, and
Large Da ta bases.

· Pre cious Met als: PGE & Au in
Pre cam brian Ter ranes of the
Lake Su pe rior Re gion.

· Soils as Keys to Qua ter nary Ge -
ol ogy and Land scapes.

· Un con ven tional Nat u ral Gas Re -
sources As so ci ated with Gla cial
De pos its—Shal low Bed rock Gas 
and Drift Gas.

· Un der grad u ate Re search in the
Geosciences (Poster Ses sion).

To sub mit an abstract, visit
http://www.geosociety.org/sectdiv/
Northc/05ncmtg.htm. Sev eral Field
Trips are planned, see
http://www.geosociety.org/sectdiv/
Northc/05ncmtg.htm#ft

mailto:thorleif@umn.edu
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