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Dr. Hans-Olaf Pfannkuch
Hon ored

In rec og ni tion of Dr. Hans-Olaf
Pfannkuch’s life time of con tri bu tions
to the study and advance ment of
ground water sci ence in Min ne sota,
the MGWA Out stand ing Ser vice
Award was pre sented to him at our
Spring Con fer ence, May 19, 2005.
Olaf has been a sup porter of MGWA
since before the found ing of the orga -
ni za tion. He strongly sup ported the
con cept of this orga ni za tion’s cre ation 
and was instru men tal in solic it ing par -
tic i pa tion within the Uni ver sity of Min -
ne sota. Beyond his sup port of our
asso ci a tion, Olaf has taught ground
water basics to count less under grad -
u ate and grad u ate stu dents at the
Uni ver sity of Min ne sota. And, he has
been instru men tal in the devel op ment 
of ground water knowl edge and
under stand ing through out this state. 

Our Out stand ing Ser vice Award was
cre ated in 2002 to rec og nize indi vid u -
als who have made an out stand ing
con tri bu tion to ground water in Min -
ne sota, par tic u larly those exem pli fy -
ing MGWA’s pri mary objec tives. Dr.
Matt Walton was the first recip i ent.
Dr. Pfannkuch is the sec ond.

Dr. Pfannkuch will also be hon ored
with a sym po sium on his work at the
2005 Geo log i cal Soci ety of Amer ica
Con fer ence in the fall. 

are John Wells, Harvey Thorleifson,
Sarah Tufford, Chris Elvrum, Jeanette 
Leete, Jan Falteisek, and Dale
Setterholm. Also to be thanked are
those who helped the day of the con -
fer ence. Lanya Ross assisted at the
speaker’s table. And, thank you  to Al 
Scheer, Terry Lee, Shiela Grow and
Mike Convery, all of whom took notes 
to aide in the con fer ence wrap-up.
Speak ing of which, I espe cially would
like to thank John Wells not only for
his con tacts relat ing to speak ers but
also for his excel lent wrap-up of the
con fer ence. If you did n’t stay to the
end, well, you missed a high light. 

Con fer ence speak ers pre sented
many chal lenges. All these ideas and 
oppor tu ni ties can be pretty over -
whelm ing. I left with many, many
ideas about things to be accom -
plished. Only time will tell if any of
them are great ideas, the wheat will
sep a rate from the chaff. Per haps this
hap pened to you too. Rather than try
to do every thing, if each of us selects
just one chal lenge and acts on it, the
art and sci ence of ground water
sustainability will prog ress and the
con fer ence will not be a faded
mem ory. 

President’s Letter

How time flies! Our Spring Con fer -
ence on Ground Water Sustainability
is nearly a fad ing mem ory. Held in
con junc tion with the North Cen tral
Sec tion Geo log i cal Soci ety of
America's (GSA’s) con fer ence, our
con fer ence/sym po sium fea tured
speak ers of inter na tional, national
and local reknown. This con fer ence is 
reviewed else where in this news let -
ter; how ever, I would like to thank the
sev eral mem bers who were instru -
men tal through their con tri bu tion of 
ideas and speaker sug ges tions in
pre par ing for the con fer ence. They

— MGWA President Laurel Reeves presents the MGWA Outstanding Service
Award to Dr. Hans-Olaf Pfannkuch, University of Minnesota. Photo: Sean Hunt.

Mov ing on…the sum mer field sea son
is upon us. As you head out into the
field, please remem ber to work safely
and take care.

Lau rel Reeves, MGWA Pres i dent
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NEPA work, as well as a broad range
of other con sult ing ser vices, and
spent 11 years with the Min ne sota
Geo log i cal Sur vey.
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Doug Bergstrom

Doug Bergstrom recently accepted a
posi tion to rejoin Braun Intertec, a
Min ne ap o lis-based engi neer ing and
envi ron men tal con sult ing com pany
with offices in MN, ND, WI, and MI.
Doug will man age pro jects in the
areas of brownfield rede vel op ment,
envi ron men tal plan ning, reg u la tory
com pli ance, envi ron men tal review,
and envi ron men tal man age ment sys -
tems. Prior to rejoin ing Braun
Intertec, where he was employed
from 1987-1993, he spent five years
devel op ing and imple ment ing his
firm, Diver si fied Envi ron men tal, per -
form ing envi ron men tal man age ment
sys tem reg is tra tion audits across the
United States (some inter na tional), as 
well as per form ing envi ron men tal
con sult ing ser vices for local cli ents.
Prior to 2000, he worked for seven
years at the New Brigh ton office of
North ern Envi ron men tal in a vari ety
of capac i ties per form ing exten sive

cut tings. If needed, soil and water
sam ples can be taken to ver ify the
CPT find ings.

In addi tion to the stan dard cone
param e ters - pres sure on the cone
tip, fric tion on the sleeve of the cone
and pore water pres sure read ings -
spe cialty cones gather addi tional
data, such as con duc tiv ity (resis tiv ity), 
soil gas, laser induced flouresence,
pH, redox poten tial, and numer ous
other param e ters. Video cones are
avail able which show qual i ta tive data
such as soil mate ri als, grain size,
free-phase con tam i nants and soil
struc ture. Geo phones have been inte -
grated into CPT and CPTU cones,
which is a very impor tant devel op -
ment. With an auto mated energy
source at the sur face, excel lent seis -
mic data can be taken very quickly by
advanc ing the seis mic cones through
reg u lar depth inter vals.  

Our CPT truck is a 20-ton tan dem
axle truck with a heated, air-con di -
tioned drill rig cabin. The cabin
houses the equip ment, data acqui si -
tion sys tems and work space for the
driller and a geol o gist. The equip ment 
was built by A.P. Van den Berg of 
Hol land, one of the top inter na tional
man u fac tur ers. Our cones include
stan dard CPTU param e ters, seis mic
and con duc tiv ity. 

Mem bers in the News

Herb Gar cia starts Min ne sota
GeoServices

Last Octo ber, my wife Trish and I
decided to start a new busi ness. In
the past few years my work as a
senior geol o gist at Barr Engi neer ing
exposed me to a drill ing tech nol ogy
that is well-estab lished in Europe and 
other parts of the United States, but
under-rep re sented in the Mid west.
This tech nol ogy is called either cone
pen e tra tion test ing (CPT), or
piezocone pen e tra tion test ing
(CPTU) when com bined with an inte -
grated piezometer. Despite our both
hav ing reward ing and sta ble careers,
Trish and I were look ing for a new
chal lenge, and based on the growth
pre dicted for this ser vice, we decided 
to pur chase a CPT rig and form 
Min ne sota GeoServices.

CPT is sim i lar to geoprobe drill ing,
although rather than using per cus -
sion, the drill string is “pushed” at a
con stant rate. The weight of the rig
bal anced around the drill stem is the
reac tive force. CPT drill ing is very
effi cient and up to 700 feet can be
com pleted per day. Rug ged elec -
tronic probes (the “cones”) trans mit
data via cabling through the drill stem 
to a data acqui si tion sys tem at the
sur face. This allows in situ soil and
water data to be taken con tin u ously
through out the bor ing with out deal ing 
with dis turbed sam ples or soil

con tin ued on next page

http://www.mgwa.org
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2005 Board of Directors

Past Pres i dent
Chris Elvrum

(651)602-1066
Met ro pol i tan Council
chris to pher.elvrum@

metc.state.mn.us

Pres i dent
Lau rel Reeves
DNR Wa ters

(651)296-0321
lau rel.reeves@dnr.state.mn.us

Pres i dent-Elect
Dale Setterholm

Min ne sota Geo log i cal Sur vey
(612)627-4780

sette001@umn.edu

Sec re tary/Mem ber ship
Jon Pollock

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

frontline@uscorp.net

Trea surer
Craig Kurtz
SEH, Inc.

(651)490-2022
ckurtz@sehinc.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.

To aid deter mi na tions of soil mate ri als 
and facil i tate data gath er ing, we inte -
grate ArcView GIS, the County Well
Index and other geo logic data bases
on a lap top in the drill rig. We also
have the unique addi tional abil ity to
rotary drill through thin hard lay ers
such as con crete, gravel or boul ders
and can take up to approx i mately 20
feet of rock core sam ples at up to 80
feet of depth for bed rock char ac ter -
iza tion. Taken all together, a CPT
truck, with rotary drill ing and seis mic

Hawaiian Permafrost and Lake Waiau
By Ed Schneider, Minnesota Department of Health

Near the top of Mauna Kea, the high est of Hawaii’s vol ca noes, lies tiny Lake
Waiau. The lake, 1.8 acres in area and 10 to 15 feet deep, is rather unre mark -
able in appear ance, but it’s very pres ence has been touted as some what of a
mys tery. The lake exists at an ele va tion of 13,020 feet, and is one of the world’s 
high est lakes. It exists in spite of rel a tively low pre cip i ta tion (less than 15
inches/year) in a land of highly per me able lava and cin der. Why has n’t the lake
sim ply dried up or drained away? I was intrigued by the guide book claim that
this lake is fed by melt ing per ma frost.

In fact, there is per ma frost at the high est ele va tions of this 13,796-foot peak,
left over from the end of the last gla cial retreat, which in Hawaii was almost
15,000 years ago. How ever, there appears to be no direct evi dence of per ma -
frost at the lake site.

A June 19, 2003 report from the USGS Hawai ian Vol cano Obser va tory sug -
gests other more likely expla na tions for the exis tence of the lake have to do
with the pres ence of rel a tively imper me able ash beds at the base of the Lake
Waiau cin der cone, Pu’u Waiau. The imper me able ash may have been a prod -
uct of vol ca nic erup tions under gla cial ice. In addi tion, pre cip i ta tion records and
geo chem i cal infor ma tion indi cate that the lake is fed entirely by the annual rains 
and snow fall.

So, per haps the notion of a per ma frost-fed lake in Hawaii is more mod ern myth
than mys tery. What ever the source of the water, the lake and the moun tain
were sacred to early Hawai ians. Many would make the ardu ous jour ney up the
moun tain to place the piko (umbil i cal cord) of a new born baby into the lake, in
hopes of bring ing strength and good for tune to the child. Aloha.

Mem ber News, cont.
capa bil ity is a very pow er ful tool for in 
situ site char ac ter iza tion. We are very 
excited to offer these ser vices to the
geo logic and engi neer ing com mu nity
and are will ing to donate or dis count
ser vices for edu ca tion or research as
our sched ule per mits.

Herb Gar cia P.G. is a licensed
geol o gist in Min ne sota and has a BA
in geol ogy from Macalester Col lege. 
He has worked in hydrogeology since 
1990. Min ne sota GeoServices is
based in Saint Paul, MN. 

Lake Waiau, Hawaii. Pho to graph by Ed Schneider
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A Brief Listing of Ground Wa ter
Sustainability Speak ers on May
19th and 20th

Lau rel Reeves (MN DNR Waters),
MGWA Pres i dent, intro duced the
day’s pro gram by using her fam ily
his tory to con sider the issue of time.
She reminded us that even “seven
gen er a tions” is not that long, less
than 200 years.

The first three talks by Hans-Olaf
Pfannkuch (Univ. of MN), Ste phen
Ragone (National Water Well Asso ci -
a tion), and Chris to pher Lant (South -
ern Illi nois Univ.) focused on sys tems
and the need to con sider ground
water as part of the larger pic ture and 
in rela tion to the phys i cal, eco nomic,
and social sys tems in which we all
live.

Talks by Tom Win ter (U.S. Geo log i cal 
Sur vey), J. Drake Ham il ton (Min ne so -
tans for an Energy-Effi cient Econ -
omy), Maureen Muldoon (Univ. of
Wis con sin), and Bruce Brown (Wis -
con sin Geo log i cal and Nat u ral His tory 
Sur vey) con sid ered sys tem work ings
and details such as the impor tance of 
under stand ing water bud gets, and
nat u ral and anthropogenic con tam i -
nant sources. 

Mar tin Saar (Univ. of MN) chal lenged
us to con sider the per me abil ity of
very deep base ment rocks. The next
two talks by Jan Falteisek (MN DNR
Waters) and Jean Bahr (Univ. of Wis -
con sin) showed how chem is try and
iso tope data could improve under -
stand ing of flow sys tems. Pick ing up
Tom Win ter’s talk on water bal ances,
the next two talks by Tom Winterstein
and Geoff Delin (both with the U.S.
Geo log i cal Sur vey) dis cussed the
recharge com po nent by con sid er ing
recharge in urban areas as well as
state wide. Next were two talks on
model appli ca tions with Ray Wuolo

MGWA/GSA Ground Water Sustainability Symposium

(Barr Engi neer ing) pre sent ing mod el -
ing work under taken to eval u ate
poten tial ground-water with drawal
impacts on high-val ued sur face water 
and Ken Bradbury (Wis con sin Geo -
log i cal and Nat u ral His tory Sur vey)
dis cuss ing mod el ing to eval u ate
regional water-sup ply options. 

Jaroslav Solc (Univ. of North Dakota)
and Marios Sophocleous (Kan sas
Geo log i cal Sur vey) dis cussed water
man age ment chal lenges and pos si -
ble solutions in the drier Great Plains
states west and south west of
Min ne sota. 

John Wells (MN Envi ron men tal Qual -
ity Board) sum ma rized the day’s pro -
gram by not ing that with pro jected
cli mate changes, Min ne sota within
one hun dred years, barely one-half of 
seven gen er a tions, may in some
ways be like Kan sas is now. (See
page 7 for his sum mary).

The sec ond day of the con fer ence
included papers that con tin ued the
dis cus sion. Otto Strack (Univ. of MN), 
Roman Kanivetsky (MN Geo log i cal
Sur vey, retired) and Nigel Wattrus
(Univ. of MN) pre sented meth ods for
inves ti ga tion and anal y sis of ground
water. Madeline Gotkowitz (Univ. of
WI - Exten sion), Heather Adams
(Univ. of Akron) and Perry Jones
(U.S. Geo log i cal Sur vey) talked on
var i ous aspects of grouond water
qual ity study. Ken Har ris (MN Geo -
log i cal Sur vey), Jim Berg (MN DNR
Waters) and Tom Reppe (U.S. Geo -
log i cal Sur vey) addressed the exten -
sive work being con ducted in and
around the Fargo-Moorhead area.
Jow Loughry (Aquifer Sci ence and
Tech nol ogy) closed the sec ond day
with a pre sen ta tion on the response
of a regional aqui fer sys tem to pro -
longed over-pump ing.

 Jan Falteisek, News let ter Team

North-Cen tral GSA By The 
Num bers

May 19-20, 2005
Min ne ap o lis, MN

To tal Reg is tered At ten dees: 917

Oral Tech ni cal Ses sions: 28

Poster Tech ni cal Ses sions: 17

Field Trips: 9

Oral Pre sen ta tions: 245

Poster Pre sen ta tions: 269

Vol un teers: many

Stage change, Mis sis sippi River, 
St. Paul, May 19-20: 0.5 ft

Dis charge change Mis sis sippi River,
St. Paul, May 19-20: 4000cfs

John Mann Men tor Pro gram in Hydrogeology Proves
Pop u lar at MGWA/GSA Meet ing

Offer a group of hydrogeology stu dents free pizza and a chance to talk
one-on-one to ground water pro fes sion als and you get a suc cess ful pro gram
for all involved.  About 20 stu dents and seven pro fes sion als rep re sent ing the
pub lic and pri vate sec tors met after the tech ni cal ses sions at the GSA
North-Cen tral Sec tion meet ing for a cou ple of hours of social iz ing and infor ma -
tion shar ing.  Stu dents had a chance to ask ques tions of the men tors about
their careers and the types of work they do.  Although the men tors were all
from Min ne sota, the stu dents rep re sented a diverse geo graphic spread
through out the north-cen tral states, includ ing grad u ates and under grad u ates
from pub lic and pri vate schools. 

North Central GSA Field
Trips, May 14 – 22, 2005

The GSA con fer ence included nine
field trips that occurred before and
after the con fer ence (pho tos on page
6). The Sink hole Anat omy 101 trip
involved dig ging out a sink hole in
south east Min ne sota near Spring Val -
ley. Todd Petersen of Min ne sota
Depart ment of Nat u ral Resources
reported that the Sink hole Anat omy
par tic i pants were thor oughly drenched 
before get ting to the bot tom of things.
It was a won der ful object les son to
walk through Spring Val ley Cav erns
with water drip ping pro fusely through
the ceil ing.

The two-day field trip focus ing on
Wisconsinan and Pre-Wisconsinan
Gla cial Stra tig ra phy also got a lit tle
wet. Yet weather could n't put a
damper on the spir ited debate over
top ics such as gla cial abla tion,
interstadials and landform gen e sis.
Many geomorphic pro cess con cepts
were expertly pre sented by Kent
Syverson, Uni ver sity of Wis con -
sin-Eau Claire, Mark John son, Uni ver -
sity of Goteborg, and Steve Kostka,
Uni ver sity of Wis con sin-Mad i son. We
explored gravel pits expos ing the St.
Croix Moraine and the Chippewa
Moraine as well as ice-walled lake
plains, tun nel chan nels, eskers and
pit ted gla cial outwash plains.

Back at the hotel, Min ne sota Geo log i -
cal Sur vey Qua ter nary geol o gist,
Howard Hobbs, gave sev eral rous ing
ren di tions of hot tunes and par o dies of 
gla cial dimen sions. Many Friends of
the Pleis to cene joined in with the cho -
ruses lubri cated by malt liba tions.
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Tom Winter, U.S. Geological Survey Jaroslav Solc, University of North
Dakota

Jan Falteisek, Minnesota Department
of Natural Resources

Christopher Lant, Southern Illinois
University

A Gallery of Ground Water Sustainability Symposium Speakers photos by Sean Hunt

J. Drake Hamilton, Minnesotans for
an Energy-Efficient Environment

Maureen Muldoon, University of
Wisconsin - Oshkosh

Marios Sophocleous, Kansas Geologi-
cal Survey

Geoff Delin, US Geological Survey Kenneth Bradbury, Wisconsin Geo-
logical and Natural History Survey



6 MGWA Newsletter, June 2005

North Central GSA Field Trip Photographs                      Except where noted, photos by Kurt Schroeder, MPCA

Geoscientists dis cuss the devel op ment of tun nel chan nels in the St.
Croix Moraine, Polk County, WI

Kent Syverson, Uni ver sity of Wis con sin-Eau Claire, (red hel met)
explains a gla cial expo sure in a gravel pit at the Emer ald Phase ice
mar gin, St. Croix Co. WI

Kate Pound, St. Cloud State Uni ver sity, exam ines coarse mate rial
attrib uted to the Illi noian gla ci ation in a gravel pit, St. Croix Co. WI

Howard Hobbs, Qua ter nary Geol o gist, Min ne sota
Geo log i cal Survey, in his element

  Dur ing the Sink hole 101 field trip, an attempt was
  made to dig out a sink hole in hopes of find ing the
  entrance to a cave. 
  Photo by Todd Petersen, MN DNR Waters



MGWA Newsletter, June 2005 7

Thoughts on the MGWA
Ground Water Sustain-
ability Sym po sium

John Wells, Min ne sota Envi ron men tal 
Qual ity Board

By all accounts, the spring con fer -
ence of the Min ne sota Ground Water
Asso ci a tion was a great suc cess. 
Held as a sym po sium within the
annual con fer ence of the North Cen -
tral Sec tion of the Geo log i cal Soci ety
of Amer ica, the Ground Water Sym -
po sium attracted in the neigh bor hood 
of 350 par tic i pants.  Even at day's
end, well past 5 p.m. and after 16
thought-pro vok ing pre sen ta tions, as
many as 200 peo ple patiently stuck
around to hear my clos ing sum ma -
tion.  That is ded i ca tion!

MGWA Pres i dent, Lau rel Reeves,
opened the sym po sium with a photo
col lage of her fam ily's last six gen er a -
tions (with more to come, of course),
to make the point that ground water
sustainability too should con sider the
effects of deci sions on at least the
next seven gen er a tions. As her
grand fa ther used to say, look beyond
the orna ment on the hood, look down 
the road. 

Open ing and key note speaker, Hans- 
Olaf Pfannkuch, reviewed the var i ous 
def i ni tions of 'sus tain able devel op -
ment', not ing that while some are
use ful, most remain quite vague. The
most widely accepted def i ni tion,
coined by the United Nations
Brundtland Com mis sion, defines sus -
tain able devel op ment as "devel op -
ment that meets the needs of the
pres ent with out com pro mis ing the
abil ity of future gen er a tions to meet
their own needs."  Dr. Pfannkuch
pointed out that the idea has been

debated for decades in the ground
water pro fes sion, begin ning with the
con cept of 'safe yield', which looks at
stocks and tries to main tain cer tain
ground water lev els. But, as Olaf and
oth ers later stated, safe yield fails to
con sider the lev els needed for
nature, as well as peo ple.

That thought brings me back to the
idea that sus tain able devel op ment
attempts to unify how we address
nature, social needs and the econ -
omy.  Peo ple have come up with a
num ber of ways to show these rela -
tion ships.  The Nature Con ser vancy,
for exam ple, has used the
three-legged stool to illus trate the
inter-connectedness of the three sec -
tors. Pull out one leg and the stool
col lapses, or more to the point, the
per son (or, per haps, human ity?) sit -
ting on it gets uncer e mo ni ously
dumped. Just ask Dr. Pfannkuch.

Dr. Pfannkuch also cited the need to
pro vide con text and adopt quan ti fi -
able approaches to defin ing the con -
cept of sus tain able devel op ment. 
Renowned eco log i cal econ o mist,
Herman Daly, for exam ple, describes
the use of a renew able resource as
sus tain able if used at a rate less than 
that at which the resource is
renewed. Think about how you might
trans late that def i ni tion to ground
water after fac tor ing in its envi ron -
men tal, social and eco nomic
ele ments!

Work ing with a Gov er nor's Round
Table on Sus tain able Devel op ment in 
the mid- to late-90s, we at the Envi -
ron men tal Qual ity Board took a shot
at defin ing 'sus tain able devel op ment'. 
We put it sim ply, because it too easy
to throw your arms in the air and call
it inde fin able. We see it as: 

• Think ing & act ing as if the
long-term fu ture mat tered

• Rec og niz ing how things con nect

• Liv ing within our means

• Tak ing cre ative ap proaches to is -
sues

At the risk of over sim pli fi ca tion, let's
see how the sym po sium speak ers
filled in the blanks of this def i ni tion.

Think ing & act ing as if the
long-term fu ture mat tered

Tak ing the first bul let first  think ing
and act ing as if the long term future
mat tered, who spoke about the future 
as if it mat tered? Well, at some level,
every one did, of course. But a cou ple 
of speak ers made points that really
hit home for me.

First, Dr Pfannkuch, again. Olaf men -
tioned the con cept of the half-life rate
of deg ra da tion in the con text of use of
the earth finite resources. Esti mates of 
the earth's resources' half life range
from a mere 20 to over 700 years,
depend ing upon whether one
assumes resource use at a rate of 3.5 
% annu ally, or some thing less. What a 
wake up call about the future!

J. Drake Ham il ton also brought us a
wake up call in her review of the sci -
ence of global cli mate change and its
impli ca tions for ground water.  She
termed cli mate change "maybe THE
most press ing envi ron men tal & eco -
nomic prob lem fac ing soci ety today." 
What's likely in store for Min ne sota? 
Min ne sota win ters will become more
like those of Chi cago, with sum mers
some thing like Kan sas or Oklahoma. 
Such changes will result in increased
demands for ground water, increases
in the rates of evapotranspiration and
lower aqui fer recharge rates.

If we really were think ing and act ing
as if the long term future mat tered,
would n't we be tak ing a few more
steps to address the issue?  Ham il ton
sug gests the pru dent thing to do
would be to buy "insur ance" like we do 
for our cars and houses to mit i gate
against the risk we know exists.  One
small begin ning step in our field would 
be to con sider the impact of global cli -
mate change in every plan we develop 
for man ag ing ground water.

Rec og niz ing how things con -
nect
Steve Ragone, National Ground Water 
Asso ci a tion Sci ence & Tech nol ogy
direc tor, was the first of many speak -
ers to make the point that ground
water and sur face water are one.  He
also sug gested a num ber of things
that deci sion-mak ers must know
about ground water, includ ing the
impor tance of scale, interbasin trans -
fer, vir tual water, water re-use, val u ing 
water prop erly, and bal anc ing the
com mon good with com mod ity value. 
Based on this and other fac tors, he
chal lenged hydrol o gists to help
peo ple:

• Un der stand ground wa ter sys tems 
and how na ture and peo ple af fect
them

• Un der stand trade offs of ground
wa ter ex trac tions, and mit i ga tion
needed

• Get in formed

Lau rel intro duced Chris Lant, pro fes -
sor of eco log i cal eco nom ics at South -
ern Illi nois Uni ver sity and edi tor of
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Water Resources Update, the jour nal
of the Uni ver si ties Coun cil on Water
Resources with a quote from Gaylord 
Nel son. Nel son, a for mer U.S. Sen a -
tor from Wis con sin and founder of
Earth Day, once remarked that "The
econ omy is the wholly owned sub sid -
iary of the envi ron ment." Chris dis -
cussed how a nerdy eco log i cal
econ o mist approaches the inter con -
nec tions of envi ron ment, soci ety and
com mu nity.

First, think of water as nat u ral cap i tal
that deliv ers inputs to the pro duc tion
of eco sys tem ser vices, as well as the
tra di tional pro duc tion of mar ket able
com mod i ties. Then con sider how
soci ety might invest in this cap i tal. 
With its way of view ing eco sys tems,
eco log i cal eco nom ics can help reform 
how we man age water by show ing
how incen tives might be changed to
pro vide better ser vices.

Chris illus trated the con cept with a
dis cus sion show ing how farmer pay -
ments under the Con ser va tion
Reserve Pro gram brought last ing
returns to soci ety by nur tur ing eco -
sys tems. In con trast, crop sup port
pay ments encour aged over pro duc -
tion of com mod i ties and the envi ron -
men tal dam age that typ i cally fol lows.  
If Con gress were to put the bulk of its
sub si dies into CRP instead of crop
sup ports, major ben e fits would fol low
to water resources and soci ety.

Speak ers Maureen Muldoon, Bruce
Brown and Jean Bahr described
other key water-related inter con nec -
tions.  Muldoon described a barn yard
study track ing move ment and the
effects of best man age ment prac tices 
on nitrate con tam i na tion in Wis con sin  
karst ter rain. The con nec tion between 
land use and water qual ity is clear,
except that it can be dif fi cult to track
con tam i nant flows through sys tems of 
cracks and fis sures (as she found

out). Nev er the less, she con cludes
with out hes i ta tion that pol lu tion is the
most sig nif i cant chal lenge to ground
water sustainability in karst regions.

Brown described a land use con nec -
tion in which the low er ing of ground
water lev els due to pump ing led to
the oxi da tion of arsenic-rich min er als
and the release of extraor di narily
high lev els of arsenic. So, water use
can seri ously affect the qual ity of
ground water.  His other les son for us 
was that in this case, with a lot of
coop er a tion by well drill ers, GIS tech -
ni cians and state staff, it is possible
to bring sci ence and tech nol ogy to
cit i zens at the local level.

Jean Bahr pre sented her work on
pro tect ing springs during the sit ing of
high capac ity wells under the new
Wis con sin law. The trou bling con cern 
she noted with Wis con sin ground
water laws, how ever, is the con tin u -
ing allow ance of multi-aqui fer wells
that can bring the con tam i nants of
ground waters closely linked to the
land sur face down to the deep est,
most pro tected aqui fers.

Tom Winterstein described his efforts
to show the rela tion ship between
imper vi ous sur faces and ground
water recharge, but the jury is out on
the exact sig nif i cance given the data
he had to work with.

Liv ing within our means
"Liv ing within our means" means a lot 
more than just liv ing within our eco -
nomic bud get.  It also means liv ing
within our social and eco log i cal  
'bud gets'.  In this regard, Chris Lant
made us stop and think when he told
us about a cou ple of say ings he has
posted on his office door:

"Com mu nism col lapsed because
prices within it didn't reflect eco nomic 
real ity.  Will cap i tal ism col lapse
because prices within it don't reflect
eco sys tem real ity?"

Defin ing the water bud get must be
the start ing point for water pro fes -
sion als con cerned about "liv ing within 
our means".  And it is eas ier said
than done.  Tom Win ter brought that
home with the con clu sion that in
hydrol ogy, we rarely know the true
num ber of any thing. 

Win ter described the uncer tain ties in
each aspect of the water bud get,
from pre cip i ta tion (where gauge den -
sity makes a big dif fer ence in pre cip i -
ta tion esti mates) to evapotrans-
piration (where we're lucky to get
within plus or minus 10%) to ground
water (where it is tough even to
define the phys i cal bound aries of an

aqui fer, and where hydrau lic con duc -
tiv ity may exhibit up to four orders of
mag ni tude of vari abil ity). The key,
Win ter asserts, is to make cer tain that 
the water-bud get end user under -
stands the uncer tainty involved.    "A
water bud get is a prog ress report that 
needs con tin u ous updat ing as new
infor ma tion about the sys tem
becomes avail able". 

Sev eral speak ers described prog ress 
in under stand ing or esti mat ing var i -
ous ele ments of the water bud get. 
Mar tin Saar pre sented a method of
approx i mat ing the depth depend ence 
of per me abil ity across mul ti ple geo -
logic units.  Jan Falteisek dis cussed
Min ne sota DNR efforts to map
regional flow sys tems using trac ers
as part of the County Geo logic Atlas
and Regional Hydrogeologic Assess -
ment series of pub li ca tions.  The
work is impor tant to help water man -
ag ers under stand aqui fer sys tems
and poten tial con straints and to
devel op  long-term (i.e., sus tain able)
man age ment strat e gies. Geoff Delin
dis cussed his work com par ing
regional and local-scale esti mates of
recharge to uncon fined sand and
gravel aqui fers in Min ne sota. 
Recharge rates using four meth ods
were highly vari able across the state, 
rang ing from less than 5 cm/yr in the
north west to greater than 20 cm/yr in
sand-plain areas.  Recharge rates
gen er ally seemed to rep re sent 16-35
per cent of aver age annual
pre cip i ta tion.

Ray Wuolo reported on his team's 
work for the City of Woodbury, which
hopes to develop a num ber of high
capac ity wells to meet the increas ing
demands for water as it grows.  Ray 
chal lenge was to see if this could be
done with out adversely affect ing area 
trout streams.  He found that the rate
of recharge was most impor tant in
the long-term abil ity of the aqui fer
sys tem to sup ply ground water for
water sup plies and base flows, but
the work con tin ues to deter mine
whether ground water level fluc tu a -
tions are more due to cli ma to log i cal
vari a tions in recharge or the effects of 
pump ing of new wells.  One inter est -
ing find ing was that local recharge
affects deep aqui fers, as well as
surficial ones.  His other take home
mes sage was that con ser va tive
assump tions can actu ally be wrong.

Tak ing cre ative ap proaches to
is sues

While Ken Bradbury, Jaroslav Solc
and Marios Sophocleous spoke
about a num ber of  "liv ing within our

Ground Wa ter Sym po sium,
cont.

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 addi tional help. Please con -
tact the edi tor at
newsletter@mgwa.org if you would
be will ing to assist with this pro ject. 

mailto:newsletter@mgwa.org
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means" issues, they also enlight ened 
us with their sto ries and their pas -
sion ate, cre ative per spec tives about
sustainability issues. Yes, Bradbury
pointed out how heavy ground water
use along the west coast of Lake
Mich i gan was actu ally shift ing the
loca tion of the ground water divide. 
His blunt con clu sion is that cur rent
rates of pump ing are sim ply not sus -
tain able (with drawdowns of 800 feet
how could they be?).  But, he gave
many of us a new per spec tive when
he com pared the depth of wells
(many munic i pal wells in this area run 
to depths of 2,200 feet) to the height
of urban sky scrap ers.  The wells usu -
ally far sur pass their sur face coun ter -
parts in length.  His frus tra tions? 
poor water use records and rates of
pump ing that are increas ing faster
than pop u la tion growth.

Jaroslav Solc dis cussed the Dev ils
Lake, North Dakota dilemma where
he found that deci sions based only
on avail able mod ern-day records

were insuf fi cient for long-term plan -
ning, often result ing in costly errors.
His con clu sion?  With out a pro found
change in atti tude toward water
resources, long-term peri ods of
drought will limit socio eco nomic
devel op ment in the region and may
threaten even the sustainability of
cur rent con di tions.  In other words,
Fargo's  days may be lim ited!  His
take home was in ask ing if hydrol o -
gists are speak ing clearly enough to
get the mes sage through to plan ners.   
"Are we good ambas sa dors of our
sci ence?" 

Marios Sophocleous noted that the
Kan sas 'safe yield' rules (involv ing
pump ing the nat u ral recharge) lead to 
deg ra da tion of streams, wetlands and 
their water-depend ent eco sys tems. 
In other words, safe yield isn't safe. 
In response, Marios calls for peo ple
and soci ety to adopt the pre cau tion -
ary prin ci ple even as we strive to
make our uses of water more effi cient 
and pro duc tive.  His advice for us in
Min ne sota as we face our own 
'sustainability chal lenge' is to adopt
the goal of long-term sus tain able use, 

prac tice adap tive man age ment, seek
accu rate infor ma tion on recharge and
dis charge, and respect eco sys tem
needs.  In other words, be more
hydro-ecologic.

Finally, a thought of my own as the
guy asked to sum it all up.  While it  is
hard to argue that  sustainable devel -
op ment doesn't  need better def i ni tion, 
we might look at the task this way.  
'Justice' is a con cept we all feel is
pretty well defined.  Yet, try writ ing
down a con crete def i ni tion in 21 words 
or less, as we expect of our selves with 
sus tain able devel op ment.  It isn't 
easy.  What's  more impor tant is to
take a les son from how soci ety treats
the con cept of jus tice.  It estab lished
and con tin u ously refines a sys tem of
laws, enforce ment per son nel and
courts to admin is ter thou sands of
ground rules and judge their appli ca -
tion to spe cific cir cum stances.  Sus -
tain able devel op ment requires
some thing sim i lar.  And that's  the
chal lenge we face in com ing years.

The sym po sium gave us a robust start
at this con ver sa tion about the future. 
Let's  find a way to build on it!

Ground Wa ter Sym po sium,
cont.

Past Issues of News let ter
Avail able

All the past issues of the MGWA
News let ter going back to the begin -
ning in 1982 have been scanned
using Opti cal Char ac ter Rec og ni tion
(OCR) and indexed. Indi vid ual news -
let ters in PDF for mat are avail able
any time on the MGWA web site. A
“bib li og ra phy” of arti cle titles and
authors is there to facil i tate search ing 
for arti cles of inter est.

The text inside each PDF file can be
searched. The OCR text of the arti -
cles is included in a layer below the
image of the news let ter pages.

The com plete set of files and a
search able mas ter index of arti cle
text for 1982 to 2004 issues is also
avail able on a CD-ROM by mail for
$15 for mem bers and $40 for
non-mem bers. 

Send your order to the MGWA office
address or order online.

EQB Water Pri or i ties
Report Avail able On-line

The Bien nial Report of the Min ne sota 
Envi ron men tal Qual ity Board, Pro -
tect ing Min ne sota Waters: Pri or i ties
for the 2005-2007 Bien nium is avail -
able on-line from the EQB’s website
at:  www.eqb.state.mn.us/pdf/
WaterPriorities2005-07.pdf

In addi tion to describ ing Pilot Pro jects 
and Mile stones of the Gov er nor’s
Clean Water Ini tia tive, the report
includes sec tions on impaired waters, 
the sustainability of the Twin Cit ies
Met ro pol i tan Area water sup ply, and
rec om men da tions for the 2005-2007
bien nium.

Chil dren’s Water Fes ti val
Website is Updated

The website for the ever-pop u lar
Metro Chil dren’s Water Fes ti val held
each fall has been updated and is
avail able for view ing at:  

www.co.carver.mn.us/Divisions/Land
WaterServices/EnviroServices/CWF/

The next Fes ti val will be Sep tem ber
28th at the State Fair grounds in St.
Paul.

MGWA Foundation News

The MGWA Foun da tion has awarded 3 
grants in the past few months. 

The Metro Chil dren’s Water Fes ti val
was awarded $1,000. The Fes ti val is a 
hands-on oppor tu nity for chil dren to
receive edu ca tion on the water cycle,
ground water sys tems, water treat -
ment, water con ser va tion and other
water-related issues. The UW River
Falls Geol ogy Depart ment was
awarded $700 for a field trip to study
the geol ogy of Ken tucky, Ten nes see,
Ala bama, Geor gia, and Florida. They
vis ited Mam moth Cave to study the
devel op ment of karst fea tures and vis -
ited the highly dec o rated Rickwood
Cav erns in Ala bama. In Florida the
stu dents stud ied the Floridan Aqui fer
and vis ited Wakulla Springs (250 to
330 mil lion gal lons per day). DNR
Waters was awarded $900 for the pur -
chase of color GPS kits for Pro ject
Wet to loan out so that teach ers and
youth lead ers can take stu dents
earthcaching (see
www.earthcache.org)

In the efforts of the Foun da tion to
increase its long-term sustainability,
funds in the endow ment were trans -
ferred to higher inter est accounts. In
addi tion, new sources of funds as well
as new oppor tu ni ties to award funds
con tinue to be sought.

http://www.eqb.state.mn.us/pdf/WaterPriorities2005-07.pdf
http://www.eqb.state.mn.us/pdf/WaterPriorities2005-07.pdf
http://www.co.carver.mn.us/Divisions/LandWaterServices/EnviroServices/CWF/
http://www.co.carver.mn.us/Divisions/LandWaterServices/EnviroServices/CWF/
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Although there is pre cious lit tle vis i ble 
geo logic evi dence of per ma frost in
Min ne sota today, the cor rect answers 
would be  B or C.

Herb Wright, Uni ver sity of Min ne sota- 
Emer i tus Pro fes sor of Geol ogy,
writes:  “Frozen peat in July has been 
reported numer ous times from north -
ern Min ne sota, but exten sive stud ies
in many peatlands in the north have
never dem on strated the mod ern exis -
tence of per ma frost.  Per ma frost was
con fined to a nar row band adja cent to 
the last ice sheet, and it prob a bly dis -
ap peared as the ice sheet retreated
with the warm ing cli mate about 10-12 
thou sand years ago.  The south ern
limit of dis con tin u ous per ma frost
today is well to the north in Can ada.”

It is gen er ally thought that the gla -
ciers com pleted their retreat from
Min ne sota between 9900 and 9500
years BP.  A map from US Depart -
ment of Agri cul ture’s “South ern For -
est Resource Assess ment” (2004)
shows the extent of the Laurentide
Ice Sheet cerca 9500 years BP on
page 594, www.srs.fs.usda.gov/
sustain/report/pdf/chapter_24e.pdf. 
The map shows the ice mar gins at
the north east ern bor der of Min ne sota
along Lake Supe rior.

The fol low ing link points to an arti cle
that includes a thought-pro vok ing
model of gla cial retreat and the for -
ma tion and dis in te gra tion of per ma -
frost around the ice mar gins in the
upper Mid west.  Based on this model, 
one can readily con clude that con tin -
u ous per ma frost was pres ent in Min -
ne sota until circa 9900 years BP. 
www.geology.wisc.edu/~davem/
abstracts/04-5.pdf

But what about iso lated per ma frost
events in Min ne sota?

The fol low ing piece from some one at
Carleton U-Ottawa dis cusses cri te ria
for per ma frost with -1 deg C as the
mean annual tem per a ture required

for dis con tin u ous per ma frost (see
www.carleton.ca/~msmith2/
permafrost_zones.htm).

In an arti cle by J. Overpeck et. al. 
(www.geo.umass.edu/faclty/ 
bradley/ overpeck1997.pdf),  the
recon structed tem per a ture record for
the sta tion at Chur chill, Man i toba,
indi cates pro nounced cold snaps in
the early 1840’s and in the 1860’s.
These tem per a ture dips appar ently
coin cided with the cold est annual
mean tem per a ture for Saint Paul
which was recorded in 1843 at 38. 2
deg F!

The cur rent cli mate record for Inter -
na tional Falls shows an 8 deg F
mean annual dif fer ence from St. Paul
with St. Paul at 44.5 deg F annual
mean tem per a ture. So it is con ceiv -
able that the ground froze for 40
months or more in iso lated depres -
sions in the 1840’s. This may have
recurred in the period of 1866 - 1868
when the cold est span of three years
occurred— pre ceded by seven years
of below nor mal tem per a tures.  The
mean annual tem per a ture was only
40.3 deg F in St. Paul dur ing that
period which would trans late to
approx i mately 32 deg F in Inter na -
tional Falls.  Some refer to this period 
as the end of “the Lit tle Ice Age.”

Let’s hope we don’t see any extreme
years like those in our life times.

 Kurt Schroeder, MGWA
Newsteam.

2005 Environmental
Initiative Awards

The new “Big Back Yard” exhibit at the 
Sci ence Museum of Min ne sota (SMM)
was a final ist in this year’s Envi ron -
men tal Ini tia tive Awards in the Envi ron -
men tal Edu ca tion cat e gory, orga nized
by the Min ne sota Envi ron men tal Ini tia -
tive (www.mn-ei.org). MGWA is part -
ner ing with the SMM and oth ers to
install a well (see March 2005 news let -
ter issue) as part of a ground-water
dis play. The ground water dis play will
be part of SMM’s recently opened
1.75-acre out door sci ence park
(www.smm.org/bigbackyard). The
2005 award went to “Min ne sota: A His -
tory of the Land” the four-part tele vi -
sion series that was shown on pub lic
tele vi sion this spring. The Envi ron men -
tal Ini tia tive Awards rec og nize part ner -
ships that develop solu tions to
Min ne sota’s envi ron men tal prob lems.

  

Ques tion of the Quar ter Answered 
The Ques tion of the Quar ter is a con tin u ing fea ture in our news let ter. Each
quar ter a dif fer ent ques tion is posed and all mem bers are in vited to re spond.
See be low for the anwer to the ques tion we posed last quar ter: 

When did the last per ma frost dis ap pear from Minnesota?

Answer: 
A) It's still here

B) 130 - 170 years BP
C) 9,000 - 11,000 years BP

D) 13,000 - 15,000 years BP

Envi ron men tal Mon i tor ing
at the Min ne sota Pol lu tion
Con trol Agency

The MPCA has recently updated infor -
ma tion about sev eral of its Envi ron -
men tal Mon i tor ing pro grams.  A
gen eral website includ ing ref er ences
to mon i tor ing sum ma ries, assess -
ments and fact sheets; mon i tor ing
reports and requests for data; mon i tor -
ing guid ance and sam pling pro ce -
dures; and qual ity assur ance/qual ity
con trol can be found at:

www.pca.state.mn.us/monitoring/
index.html

In addi tion, a spe cific webpage
describ ing the MPCA’s new ini tia tive in 
ground water mon i tor ing and assess -
ment may be accessed at:

www.pca.state.mn.us/water/
groundwater/index.html

and click ing on Ambi ent Ground Water 
Mon i tor ing and Assess ment.

http://www.srs.fs.usda.gov/sustain/report/pdf/chapter_24e.pdf
http://www.srs.fs.usda.gov/sustain/report/pdf/chapter_24e.pdf
http://www.geology.wisc.edu/~davem/abstracts/04-5.pdf
http://www.geology.wisc.edu/~davem/abstracts/04-5.pdf
http://www.carleton.ca/~msmith2/permafrost_zones.htm
http://www.carleton.ca/~msmith2/permafrost_zones.htm
http://www.mn-ei.org
http://www.smm.org/bigbackyard
http://www.pca.state.mn.us/monitoring/index.html
http://www.pca.state.mn.us/monitoring/index.html
http://www.pca.state.mn.us/water/groundwater/index.html
http://www.pca.state.mn.us/water/groundwater/index.html
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Groundwater Gods:
Hydromythology at Camp
Coldwater

By Greg A. Brick
Adjunct Instructor in Geology,
Normandale College

In my years at envi ron men tal con sult -
ing firms I occa sion ally heard belea -
guered co-work ers make ref er ences
to the “ground wa ter gods”— 
lit tle-under stood beings, appar ently,
who could make or break a ground -
wa ter inves ti ga tion. But do gods
really inhabit Min ne sota ground
water? Other cul tures have thought
so.

USGS hydrol o gist Wil liam Back
(1981) wrote a valu able arti cle,
“Hydromythology and Ethnohydrology 
in the New World,” in which he
described Native Amer i can water
myths, as in Mesoamerica, where
there were whole cul tures like the
Maya that depended on ground wa ter
resources. Nearer to Min ne sota,
Back men tioned Hiawatha, “the
best-known cul tural hero north of
Mex ico,” who had some aquatic
asso ci a tions. Ever since Longfellow’s 
famous poem, The Song of Hiawatha
(1855), Hiawatha has had a strong
asso ci a tion with Minnehaha Falls in
Min ne ap o lis, but it should be noted
that he was actu ally Iro quois in ori gin, 
lived in pre-Colum bian times (circa

Platteville Lime stone at 60 gal lons per 
min ute, sup plied early Fort Snelling
with cold drink ing water—a wel come
alter na tive to the warm, muddy waters 
of the Mississippi River.

The Rev er end Gary Cavender filed an 
affi da vit in the Re-Route case, dated
Octo ber 13, 1998. Iden ti fy ing him self
as “the spir i tual leader of the Prior
Lake Shakopee Dakota band,” he
went on to say:

The Camp Coldwater spring is a
sa cred spring. Its flow should not be
stopped or dis turbed. If the flow is
dis turbed, it can not be re stored. Also, if 
its source is dis turbed, that dis turbs the 
whole cy cle or the flow. The spring is
the dwell ing place of the undergods
and is near the cen ter of the Earth. The 
spring is part of the cy cle of life. The
un der ground stream from the spring to
the Mis sis sippi River must re main open 
to al low the gods to en ter the river
through the pas sage way. The spring is
the site of our cre ation myth (or
‘Gar den of Eden’) and the be gin ning of
In dian ex is tence on Earth. Our
un der wa ter god (Unektehs) lives in the
spring. The sa cred ness of the spring is
ev i dent by the fact that it never freezes
over, and it is al ways pos si ble to see
ac tiv ity un der the sur face of the water.

I began delv ing into the lit er a ture
about Unktehi, and even tu ally accu -
mu lated a file an inch thick on this
recon dite topic, yet I still hadn’t
exhausted all the ref er ences. Included 

below are brief excerpts
regard ing Unktehi and his 
role as a water god.

East man (1849) wrote
that “Unktehi, the god of
the waters, is much rev er -
enced by the Dahcotahs.
Mor gan’s bluff [pres ent
site of the V.A. Hos pi tal],
near Fort Snelling, is
called ‘God’s house’ by
the Dahcotahs; they say it 
is the res i dence of
Unktehi, and under the hill 
is a sub ter ra nean pas -
sage, through which they
say the water-god passes 
when he enters the St.
Peter’s [Min ne sota River]. 
He is said to be as large
as a white man’s house.”

Unktehi is cred ited with
cre at ing the Earth and

 continued on next
page.

1450), and belongs more prop erly to
New York State (Howard, 1971). A
gen u ine Min ne sota exam ple of
hydromythology not dis cussed by
Back, how ever, involves the Unktehi
of the Dakota Indians.

The first I ever heard of Unktehi
(there are many vari ant spell ings of
this word, some times sin gu lar, some -
times plu ral) was in the last days of
the four-decades-long High way 55
(Hiawatha Ave nue) Re-Route “war” in 
Min ne ap o lis, upon which I did a lit tle
pro bono con sult ing in the late 1990s. 
Many of you in the ground wa ter con -
sult ing com mu nity are aware of this
epi sode. The recon struc tion of the
high way along the west side of
Minnehaha Park was opposed by
Native Amer i cans, among oth ers, on
a num ber of grounds, such as that it
would entail the removal of sacred
oaks, and that it would reduce the
flow of the his toric spring at nearby
Camp Coldwater, on the for mer
Bureau of Mines property.

Accord ing to White & Lindberg
(2001), “Camp Coldwater was the
first set tle ment of Euro pean-Amer i -
cans in Min ne sota that was not pri -
mar ily a fur trad ing post, fort, or
mis sion…. The site…was the loca tion 
of many ‘firsts’ in Min ne sota his tory, a 
good rea son to call it the birth place of 
Min ne sota.” Camp Coldwater was
also called “Min ne sota’s Plym outh
Rock.” The spring, issu ing from the
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human beings. The pro lific Min ne sota 
his to rian, Neill (1882), recount ing
what anthro pol o gists would now call
an earth-diver myth from Dakota cos -
mog ony, wrote that:

The Jupi ter Maximus of the Dahkotahs 
is styled Oanktayhee…. He is said to
have cre ated the earth. Assem bling in
grand con clave all of the aquatic
tribes, he ordered them to bring up dirt 
from beneath the water, and
pro claimed death to the dis obe di ent…. 
It is the belief of the Dahkotahs that
the Rev. R. Hopkins, who was
drowned at Tra verse des Sioux, on
July 4th, 1851, was killed by
Oanktayhee, who dwells in the waters, 
because he had preached against
him.

The Pond broth ers, Sam uel and Gid -
eon, were early mis sion ar ies in the
Fort Snelling area, arriv ing in 1834.
Gid eon Pond (1889) stated that “the
bub bling springs of water are called
the ‘breath ing places of the wakan.’”
(Wakan, as a noun, means god.)
Pond’s state ment was much quoted
as an allu sion to the Camp Coldwater 
spring dur ing the Re-Route con tro -
versy. Pond goes on to say of
Unktehi that “though des ti tute of the
tri dent, the horse and the dol phin,
yet, because he rules in the watery
worlds…it may not be out of place to
denom i nate him the Nep tune of the
Dako tas.” He adds “One of these
gods, it is believed, dwells under the
Falls of Saint Anthony, in a den of
awful dimen sions, and which is con -
structed of iron.”

Unktehi was often visu al ized as a fish 
or ser pent—see the depic tion of
Unktehi included with this col umn,
from Emer son’s Indian Myths (1884).
This imag ery was exploited dur ing
Major Ste phen Long’s expe di tion to
the Rocky Moun tains in 1820, which
was meant to con sol i date the gains
of Lewis and Clark. Long’s Peak is
named after him. The steam boat in
which Long ascended the Mis souri

River was offi cially named the West -
ern Engi neer but was dubbed “Long’s 
Dragon” because it was made to look 
like a huge water snake, belch ing
smoke from its mouth. The goal was
to over awe the Indi ans along the
river, a sort of prim i tive psy cho log i cal
warfare (Dillon, 1967).

But Unktehi had another, very dif fer -
ent phys i cal man i fes ta tion. In writ ing
of the reli gion of the Dakota Indi ans,
Sam uel Pond (1908) said:

Their chief object of wor ship was
Unkteri, the mam moth, though they
had many erro ne ous opin ions
con cern ing that extinct spe cies of
ele phant, and did not know that the
race was extinct…. They described
the spe cies as resem bling the buf falo
or ox, but of enor mous size. As they
wor shipped many other ani mals, it
was nat u ral that the mam moth, which
so much exceeded the oth ers in size,
should be adopted as their chief god.
To his wor ship their most sol emn
reli gious fes ti vals were ded i cated.
They sup posed that the race was still
in exis tence, and, as they were not
seen on land and their bones were
found in low and wet places, they
con cluded that their dwell ing was in
the water. Their bones were highly
prized for mag i cal pow ers, and were
per haps as valu able to them as rel ics
of a saint are to a devout Cath o lic. A
Dakota told me that he had
dis cov ered some of the fos sil bones in 
the lake oppo site Shakopee, but was
unable to raise them without some
boat larger than a canoe.

Other accounts, it should be noted,
state that the god was based on a
mast odon, rather than a mam -
moth—the bones of both have been
found in Min ne sota: “The fos sil
remains of the mast odon,” Gid eon
Pond (1889) wrote, “are con fi dently
believed to be the bones of the
Onktehi which have been killed by
the Wakinyan [thun der bird].” In the
United States as a whole, the clas sic
exam ple of “low and wet places”
where such behe moths have been
found aplenty is Big Bone Lick in

Ken tucky, where there are saline
springs long used by them as salt
licks (Semonin, 2000). It’s inter est ing
to note that sim i lar beliefs pre vailed in
other cul tures. The very name “mam -
moth,” for exam ple, derives from the
Tar tar Mamantu or “ground dweller”
because the ani mal occurs in the
frozen ground of Sibe ria, where it was 
thought to live like a giant mole
(Charlesworth, 1957).

Although the Camp Coldwater spring
is the most com monly men tioned local 
haunt of Unktehi now a days, he is also 
asso ci ated with Carver’s Cave, in St.
Paul. Cavender, quoted above, was
warned by his grand fa ther never to go 
deep into Carver’s Cave, because
Unktehi resides in the lake that fills
that cave (The 106 Group Ltd., 2003).
Dorsey (1894) pres ents much addi -
tional lore con cern ing Unktehi.
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Perfluorochemicals in
Minnesota Ground Water
– an Emerging Issue?

By Jim Kelly and Ginny Yingling,
MDH 

Perfluorochemicals (PFCs) have
been used for decades to make prod -
ucts that resist heat, oil, stains,
grease and water. Com mon uses
include nonstick cook ware, stain-
resis tant car pet and fab ric treat ments, 
as com po nents of fire-fight ing foam,
and other indus trial appli ca tions.
PFCs are used both as an ingre di ent
in the man u fac tur ing pro cess as well
as in some fin ished prod ucts. 

PFCs are man-made chem i cals, and
do not occur nat u rally. Min ne sota is
one of the few states in the coun try
where these chem i cals were made
for indus trial and con sumer use. The
3M Com pany made PFCs at its Cot -
tage Grove facil ity from the late
1940’s until 2002. 

Two of the chem i cals in the PFC
group are perfluorooctane sulfonate
(PFOS; C8F17SO3) and
perfluorooctanoic acid (PFOA;
C8F15O2H). The chem i cal struc tures
of PFOS and PFOA (pri mar ily the
strength of the car bon-flu o rine bond)
make them extremely resis tant to
break down in the envi ron ment. While
PFOS and PFOA are just two chem i -
cals in this large class of com pounds, 
they have been the focus of much of
the research due to poten tial tox ic ity. 

PFCs are very sta ble chem i cals that
do not change or break down in the
envi ron ment. The few stud ies avail -
able regard ing the envi ron men tal
trans port and fate of PFCs indi cate
that they eas ily enter ground water
and move long dis tances. Some
experts sug gest that PFCs in air can
also travel long dis tances, deposit on
soil and leach into ground water – a
mech a nism that may have caused
ground water con tam i na tion across
the Ohio River from a DuPont plant in 
West Vir ginia.

3M’s long his tory of pro duc ing PFCs
at their Cot tage Grove facil ity resulted 
in con tam i na tion of soil and ground
water at the site. Inves ti ga tions have
shown high con cen tra tions of PFCs
in ground water in some areas of the
facil ity, pri mar ily near dis posal sites.
Ground water flow at the facil ity is
con trolled by the pump ing of mul ti ple
pro duc tion wells, although shal low
ground water sys tems that are con -
tam i nated with PFCs likely dis charge

PFC dis posal sites. Work ing with the
MPCA, MDH staff have sam pled a
total of 173 pri vate wells in the City of 
Lake Elmo as part of this inves ti ga -
tion, with 63 wells show ing low lev els
of PFCs. Pre vi ous sam pling has
shown the pres ence of PFCs in six of 
seven active Oak dale munic i pal
water sup ply wells, and in one pri vate 
well in Oak dale. Pub lic and pri vate
wells in Cot tage Grove, Hastings,
and Woodbury have so far shown no
signs of PFC contamination. 

The MDH and the MPCA staff are
closely exam in ing the Lake Elmo
sam ple results to deter mine if a pat -
tern exists based on well loca tions
and depth. The full impact of the PFC 
con tam i na tion is not yet clear and
addi tional well sam pling in the area
was com pleted in May 2005. Inves ti -
ga tions of the var i ous PFC dis posal
sites are also under way by the
MPCA. 

Infor ma tion on PFCs, includ ing the
inves ti ga tion of PFC release sites
and con tam i na tion in pri vate and
pub lic wells can be found on the
MDH web site at
www.health.state.mn.us/divs/eh/
hazardous/index.html.

to the adja cent Mis sis sippi River.
Sam pling of the near est pri vate wells
to the east and west of the facil ity has 
not detected any con tam i na tion. 

Wastes from the Cot tage Grove pro -
duc tion pro cess were placed in sev -
eral dis posal sites, pri mar ily in the
metro area. The pres ence of PFCs
has been con firmed in ground water
extrac tion sys tems in place at the
3M-Oak dale Dump Superfund site in
Oak dale, the for mer Wash ing ton
County Land fill in Lake Elmo, and the 
3M-Woodbury dis posal site in
Woodbury. Staff from the Min ne sota
Pol lu tion Con trol Agency (MPCA)
and Min ne sota Depart ment of Health
(MDH) are cur rently inves ti gat ing
poten tial releases from these dis -
posal sites, and eval u at ing nearby
pub lic and pri vate wells. 

The PFC fam ily of chem i cals is rel a -
tively new and there are few stud ies
of health effects in peo ple. In ani mal
stud ies, high con cen tra tions of PFCs
harm the liver and other organs. High 
con cen tra tions of PFOA over a long
period of time also cause can cer in
ani mals. Devel op men tal prob lems
have been seen in the off spring of
rats exposed to PFCs while preg nant. 
Stud ies by 3M of work ers exposed to
PFOS and PFOA
dur ing man u fac tur -
ing show no appar -
ent impact on their
health. There is no
sim i lar health study
infor ma tion for the
general population. 

Because PFCs are
known to be in the
envi ron ment in Min -
ne sota, the MDH
devel oped drink ing
water cri te ria,
known as Health
Based Val ues
(HBVs), for PFOA
and PFOS. The
HBV for PFOA is 7
parts per bil lion
(ppb) and the HBV
for PFOS is 1 ppb.
These cri te ria are
the lev els that MDH 
cur rently con sid ers
safe for long-term
human
consumption.

MDH staff have
sam pled numer ous
pub lic and pri vate
water sup plies in
the east Metro area 
as a part of the
inves ti ga tion of

http://www.health.state.mn.us/divs/eh/hazardous/index.html
http://www.health.state.mn.us/divs/eh/hazardous/index.html
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� continued on next page

New Special Well
Construction Area
Designated

CMC Heartland Lite Yard Site
Minneapolis, Hennepin County

By Well Management Section
Minnesota Department of Health

The Minnesota Department of Health
(MDH) has designated a SPECIAL
WELL CONSTRUCTION AREA that
includes a portion of the City of Min-
neapolis, Hennepin County, as shown
on the accompanying map. The Spe-
cial Well Construction Area became
effective on April 1, 2005, and
remains in effect until further notice.

The location of the Special Well Con-
struction Area includes the area
bounded by East 26th Street on the
north, 26th Avenue on the east, Lake
Street on the south, and Bloomington
Avenue on the west. This area
includes the southeast quartile of
Section 35 and the southwest quartile
of Section 36 of Township 29, Range
24, Hennepin County (see Figure 1).

Groundwater in portions of the desig-
nated area has been contaminated
as a result of historic operations of
Reade Manufacturing Company,
which manufactured and packaged
arsenical pesticides during 1938-63.
U.S. Borax also stored sodium arse-
nate at the site during 1963-68. The
site is currently vacant and is owned
by CMC Heartland. The site is now
officially referred to as the CMC
Heartland Lite Yard Site.

Area geology consists of
coarse-grained terrace deposits, typi-
cally 18-30 feet deep, underlain by
25-30 feet of glacial till. The upper-
most bedrock under the site is the
Platteville Limestone, although the
southwestern corner of the site in
underlain by a north-south trending
bedrock valley, where the St. Peter
Sandstone is present at a depth of
95 feet. Remnants of Decorah Shale
may also be present above the
Platteville Limestone, but it is not con-
tinuous. Groundwater flow in the
unconsolidated deposits is to the
west-southwest. Flow in the St. Peter
Sandstone is to the northeast and
appears to be controlled by the Mis-
sissippi River.

Contamination has been found in the
unconsolidated deposits. Arsenic
concentrations in the groundwater at
the site have been measured as high
as 320,000 micrograms/liter. For
comparison, the U.S. Environmental

Protection Agency (U.S. EPA) has
established a Maximum Contaminant
Level of 10 micrograms/liter for public
water supplies. A plume of
arsenic-contaminated water extends
approximately 1500 feet southwest of
the site and has dimensions of 1800
feet in length by 600-800 feet in
width.

There are concerns for using ground-
water in this area for any consump-
tive uses or other uses involving
human contact, including drinking,
cooking, bathing, manufacturing, or
processing food, drink, or
pharmaceuticals or to supply water to
plumbing fixtures accessible to
humans. Even uses involving inci-
dental contact or consumption by
humans or animals, such as gar-
den/lawn irrigation, filling swimming
pools, and similar uses must be
avoided.

The City of Minneapolis, the Minnesota
Department of Agriculture (MDA), MDH,
and the U.S. EPA have been working to
remediate the site and surrounding
properties impacted by air-borne deposi-
tion of dust from the site. In the fall of
2004, MDA excavated the “hot spot” on
the site down to a depth of 27 feet,
removing 18,000 cubic yards of
heavily-contaminated soil. Additional site
excavation and soil replacement is
planned during 2005 to ensure that
there is four feet of clean soil covering
the site. In addition, contaminated soils
from 29 properties in the surrounding
neighborhood were excavated and
replaced with clean soil in 2004. Addi-
tional soil sampling and cleanup is
anticipated over the next few years.



MGWA Newsletter, June 2005 15

The City of Min ne ap o lis reg u lates water sup ply wells and mon i tor ing wells,
while MDH reg u lates dewatering wells. Within the des ig nated area, wells can -
not be con structed, mod i fied, or sealed until the City of Min ne ap o lis and MDH
have reviewed and approved plans for the pro posed activ ity. Plans are required 
for water sup ply wells (domes tic, pub lic, irri ga tion, com mer cial/indus trial, heat -
ing/cool ing, reme dial), mon i tor ing wells, and dewatering wells. Per mit appli ca -
tions and plans for water sup ply wells and mon i tor ing wells must be sub mit ted
to the City of Min ne ap o lis. Noti fi ca tions and plans for dewatering wells must be
sub mit ted to the MDH. In review ing plans, the City of Min ne ap o lis and MDH will 
con sider the pro posed well con struc tion details, use, pump ing rate, and
information on groundwater contamination and migration.

Water sup ply wells will not be approved for com ple tion in the ter race depos its,
gla cial drift, Platteville Lime stone, or St. Peter Sand stone for any con sump tive
uses or other uses involv ing human con tact. Mon i tor ing wells, dewatering
wells, and other water sup ply wells (such as reme dial wells) may be allowed,
but the plans must include a sam pling sched ule to mon i tor arsenic con cen tra -
tions. The sam pling sched ule must be approved before start of work. For any
dis charge from a well, approval for the dis charge must be granted by the
local/state agency regulating the discharge.

For addi tional infor ma tion regard ing this Spe cial Well Con struc tion Area or to
request a copy of the Spe cial Well Con struc tion Area, con tact either Alison
Fong of the City of Min ne ap o lis at 612/673-3179 or Doug Edson of the MDH at
651/643-2109.

Web Avail abil ity of Met ro pol i tan Coun cil En vi ron men tal
Mon i tor ing Data 

The Met ro pol i tan Coun cil announces the avail abil ity of on-line envi ron men tal
mon i tor ing data for the Twin Cit ies area through their Envi ron men tal Infor ma -
tion Man age ment Sys tem (EIMS). The web site for the Met ro pol i tan Coun cil’s
EIMS is http://es.metc.state.mn.us/eims .

The EIMS is a sys tem for pro vid ing timely and reli able infor ma tion for envi ron -
men tal plan ning and deci sion-mak ing for the Twin Cit ies Met ro pol i tan Area
(TCMA) of Min ne ap o lis and St. Paul, Min ne sota. Met ro pol i tan Coun cil Envi ron -
men tal Ser vices (MCES), a divi sion of the Met ro pol i tan Coun cil, devel oped the
EIMS to pro vide access to envi ron men tal data, anal y sis, and doc u ments from
var i ous sources through a sin gle, inte grated sys tem. The Met ro pol i tan Coun cil
is the regional plan ning agency serv ing the TCMA and pro vid ing essen tial ser -
vices to the region.

EIMS includes dynamic reports that allow users to search for water mon i tor ing
and other envi ron men tal mon i tor ing data by topic in the envi ron men tal data
ware house. MCES staff, along with local coop er a tors and vol un teers, mon i tor
thou sands of sites, includ ing lakes, rivers, streams, indus trial facil i ties, sewer
inter cep tors, and wastewater treat ment plants. Much of this data has been inte -
grated into the EIMS data ware house. The EIMS data ware house pres ently
con tains over 13 mil lion records, with data that spans more than two decades
for some sites. The MCES staff is work ing to add more data, infor ma tion, and
reports every day. Access ing the dynamic reports requires the instal la tion of a
free plug-in for your web browser.

EIMS also pro vides an inter ac tive map with access to many geo graphic data
lay ers for the TCMA. Users can pan and zoom, turn data lay ers on and off, and 
use the point and click tool to get basic infor ma tion. This map also allows the
user to link to the data in the envi ron men tal data ware house. It also pro vides
links to other maps with related envi ron men tal infor ma tion such as land use,
aerial pho tog ra phy, and more. 

Ques tions and com ments about EMIS can be directed to Steve Kloiber at
651-602-1056 or steve.kloiber@metc.state.mn.us.

Baytown Special Well
Construction Area Update

By Well Management Section,
Minnesota Department of Health

On May 6, 1988, the Min ne sota
Depart ment of Health (MDH) issued a 
“Well Advi sory”, now known as a Spe -
cial Well Con struc tion Area (SWCA)
for por tions of Baytown Town ship,
West Lakeland Town ship, and the City 
of Bayport in response to the dis cov -
ery of vol a tile organic chem i cals
(VOCs) in a num ber of pri vate wells in 
the area. Since that time, as the con -
tam i nant plume has migrated and as
drink ing water guide lines have
become more strin gent, the SWCA
has been expanded and the require -
ments have been mod i fied. The last
revi sion was made on March 15,
2004, to reflect the pas sage of local
town ship ordi nances to track water
treat ment sys tems and to note the
pas sage of new leg is la tion requir ing a 
seller of prop erty in Wash ing ton
County to dis close infor ma tion on the
SWCA to a buyer for prop er ties not
served by munic i pal water or hav ing
an unsealed well within the SWCA.

Inves ti ga tions con ducted by the Min -
ne sota Pol lu tion Con trol Agency
(MPCA) in 2004 dis cov ered that the
ground wa ter con tam i na tion (pri mar ily
the sol vent tri chlo ro eth yl ene (TCE))
extends fur ther west that pre vi ously
thought. Sig nif i cant lev els of TCE
were noted in the uncon sol i dated
depos its and shal low ground wa ter at
the site of a for mer metal fab ri cat ing
facil ity in the City of Lake Elmo. These 
find ings war rant extend ing the SWCA
fur ther west to now include all of Sec -
tion 13, Town ship 29 North, Range 21 
West. The SWCA now encom passes
approx i mately 13 square miles,
extend ing from the City of Lake Elmo
east ward to the St. Croix River, includ -
ing por tions of Baytown Town ship,
West Lakeland Town ship, the City of
Bayport, and the City of Lake Elmo
(see figure on page 16).

The require ments of the SWCA
remain unchanged from the March 15, 
2004 des ig na tion. 

Using the gla cial depos its for well
com ple tion will only be con sid ered in
some lim ited loca tions along the
north ern or south ern bound aries of
the SWCA.

CMC Heart land Lite Spe cial Well Con struc tion Area, cont.

 continued on next page
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The Prairie du Chien aquifer will not
be allowed for use because cover
material is too thin, this formation
generally shows the highest private-
well TCE contamination, and nitrate
levels are elevated. All of these facts
demonstrate the vulnerability of the
Prairie du Chien aquifer to contami-
nation from land use activities.

Jordan aquifer wells may be consid-
ered in some areas outside of the
contaminant plume and in areas
where the underlying Franconia aqui-
fer is contaminated, provided that the
well owners follows an approved
monitoring and treatment program
regulated under a township ordi-
nance if the well becomes

contaminated.

Franconia-Ironton-Galesville wells
will be permitted throughout the
SWCA. Where contaminant levels
in the Franconia aquifer exceed
health guidelines, the well owners
must follow an approved monitoring
and treatment program regulated
under a township ordinance.

MDH will consider requests for pub-
lic water supply wells (wells that
serve 15 or more homes or service
connections) on any property within
the SWCA. Public water supply
wells are regulated under the fed-
eral Safe Drinking Water Act and
state regulations and must comply
with management, testing, inspec-
tion, and oversight requirements.

Baytown Special Well Con-
struction Area Update, cont.

MGWA Thanks its
Corporate Members

Interpoll, Inc.

Environmental Strategies
Consulting LLC

Liesch Associates, Inc.

Soil Engineering Testing, Inc.

TestAmerica, Inc.
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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


19 MGWA Newsletter, June 2005

Join the Minnesota Ground Water Association!

2005 dues are $25 for pro fes sional mem bers and $15 for stu dents until 8/1/2005. 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. Or you
may choose to enroll online at www.mgwa.org
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

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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Minnesota Ground Water
Association - Board
Meeting Minutes

February 4, 2005.
Place: Keys Café, Lexington and
Larpenteur, Roseville, Min ne sota.

Attend ing: Lau rel Reeves, Pres i -
dent; Dale Setterholm, Pres i dent
Elect; Chris Elvrum, Past Pres i dent;
Craig Kurtz, Trea surer; Norm
Mofjeld, News let ter Edi tor; Jennie
Leete and Sean Hunt, WRI

Past Min utes: Min utes for the
Reg u lar Board Meet ing held on
Jan u ary 14, 2005, were approved.

Trea surer: Income for the period
1/1/05 to 2/3/05 was $11,058.86.
Total cash bal ance is approx i mately
$31,842. Paper work has been filed
to get Craig Kurtz sig na tory power on 
accounts. Quickbooks soft ware was
pur chased for Craig’s use. After the
Spring Con fer ence finan cial results
are avail able it is likely that money
will be trans ferred between accounts, 
some into short-term cer tif i cates of
deposit, and some to the Foun da tion.

Mem ber ship: First and sec ond dues 
notices have been sent. To date, 469 
mem bers have paid. It will not be
pos si ble to include mem ber ship at a
reduced rate as part of the Spring
Con fer ence reg is tra tion fee.

Web Page: Office hold ers and cal en -
dar of events have been updated. At
least one mem ber vol un teered to
help with a rede sign of the web page.

Foun da tion: The Foun da tion
received a let ter of thanks from the
Sci ence Museum of Min ne sota for its 
gift of $20,463 to be applied to the
devel op ment of ground water edu ca -
tion exhib its in the out door sci ence
park. The Foun da tion is wait ing for
dis tri bu tion of an LCMR grant that
will also fund this ini tia tive.

News let ter: The March issue will be
in the pres ent for mat and the June
issue will be a pro to type of the new
for mat. Dead line for sub mis sions to
the March issue is Feb ru ary 11. Arti -
cles in plan ning include the Pres i -
dent’s let ter, a con fer ence list,
pic tures of new board mem bers, the
com ple tion of drill ing the Sci ence
Museum well, a notice of the NC
GSA abstract dead line, and an
announce ment of the Spring Con fer -
ence.

Old Busi ness: The Spring con fer -
ence will be a ses sion co-con vened
with the NC GSA meet ing on

March 9, 2005
Place: Keys Café, Lexington and
Larpenteur, Roseville, Min ne sota.

Attend ing: Lau rel Reeves, Pres i -
dent; Dale Setterholm, Pres i dent
Elect; Craig Kurtz, Trea surer; Jon
Pollock, Sec re tary; Norm Mofjeld,
News let ter Edi tor; Jennie Leete and
Sean Hunt, WRI

Past Min utes: Min utes for the meet -
ing held 2/4/05 were approved.

Trea surer: Gross profit this year
reported as $14156.05.  Trea surer
has access to the two bank
accounts.  Trea surer will look into
increas ing the num ber of adver tis ers
in the news let ter.  Infor ma tion has
been gath ered on 3,6, and 12 month
CDs.  High est rate found was 2.5%

on 12 month CD with 10K.  Trea surer
will dis cuss with WRI.

Mem ber ship: 510 mem bers – sim i lar
to num bers from pre vi ous years.

Web Page: Spring meet ing/con fer -
ence reg is tra tion pages up.  2005
direc tory up. All back issues of news -
let ter and bib li og ra phy added to
news let ter page.

Foun da tion: Two requests for fund -
ing:  Chil dren’s Water Fes ti val and
Anoka/Hennepin School Dis trict.

News let ter: Work ing on June issue
and future for mat ting

Old Busi ness: Spring Con fer ence:
Lunch extended – con fer ence will go
from 0800 to 1720.

Ground wa ter Mod el ing Train ing:  On
hold.

Fall Con fer ence:  Will be work ing on
topic after Spring Conf.

Mugs:  Trea surer and WRI work ing on 
mugs.

New Busi ness: Awards:  Pres i dent
and WRI will look into award cat e go -
ries and form ing an awards
com mit tee.

—Continued on next page.

Ground wa ter Sustainability. It will be
held the first day of the meet ing.
MGWA will cover the $10 abstract fee 
for invited speak ers. A ses sion on
lakes and sur face water/ ground
water inter ac tion will be held as a
GSA ses sion on the sec ond day of
the con fer ence.

The WRI con tract has been signed
and deliv ered.

The CD of scanned doc u ments has
been com pleted. It will con tain an
index, and search able ver sions of all
MGWA news let ters. A dis cus sion
con cern ing the avail abil ity of past
issues in the mem bers-only and
non-mem ber acces si ble areas of the
web page was held. Deci sions are
pend ing.

The Pres i dent floated sev eral ideas
for the Fall Con fer ence theme includ -
ing trac ers, a train ing ses sion, aqui -
fer stor age and recov ery, or an open
forum for solic ited papers. A half-day
com bi na tion of themes is also
pos si ble.

The board dis cussed MGWA rep re -
sen ta tion on the Statemap Advi sory
Com mit tee to the MGS. Jim Piegat
has held that posi tion for some time.
The Pres i dent will con tact him and
dis cuss the pos si bil ity of con tin ued
ser vice or replace ment.

Chris Elvrum pro posed for dis cus -
sion the idea of MGWA spon sor ing a
train ing ses sion for one of the pop u -
lar ground water mod el ing soft ware
pack ages. Cost reduc tion for mem -
bers is the rea son to con sider this
item. More infor ma tion was
requested for con sid er ation.

April 7, 2005
Place: Keys Café, Lexington and
Larpenteur, Roseville, Min ne sota

Attend ing: Lau rel Reeves, Pres i dent; 
Dale Setterholm, Pres i dent Elect;
Chris Elvrum; Past Pres i dent; Craig
Kurtz, Trea surer; Jon Pollock, Sec re -
tary; Norm Mofjeld, News let ter Edi tor;
Jennie Leete and Sean Hunt, WRI

Past Min utes: Min utes for the meet -
ing held March 9, 2005 were
approved.

Trea surer: Net income for first quar -
ter: $7,179.97. Total assets:
$27,798.73. Approx i mately a 50/50
split between the Wells Fargo and
Affin ity Accounts. Con sid er ing a cer tif -
i cate of deposit in July after Spring
Con fer ence.

Mem ber ship: 559 paid mem bers

Web Page: Updated cal en dar, Foun -
da tion web page, and links. Emails
sent to mem bers. New edi tion (April)
direc tory.

Foun da tion: Approval of $1000.00 to 
Chil dren’s Water Fes ti val pend ing
submittal of proper forms. Foun da tion
pur su ing addi tional fund ing sources.

News let ter: Foun da tion report will be 
in next news let ter. Work ing on refor -
mat ting news let ter. Dis cussed
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Minnesota Ground Water Association Newsletter Advertising Policy

2005 An nual Rate for Dis play ads:

Horz x Vert
(in.)

Newsletter Directory

Busi ness Card 3.5 x 2.3 $66 $50

Quar ter Page 3.5 x 4.8 $121 $99

Half Page 7.5 x 4.8 $225 $190

Full Page 7.5 x 9.75 $425 $360

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 given on the inside front page. 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

Min utes of Board Meetings,
cont.

$64,000 in rev e nue and $51,000 in
expenses.  $9,000 was trans ferred to
the MGWA Foun da tion.  The MGWA
has approx i mately $25,000 for oper -
at ing expenses.  Craig also showed
the Board the new mugs to be given
out as a thank you to speak ers at the
con fer ences.

Mem ber ship: The cur rent mem ber -
ship is 569 which is sim i lar to pre vi -
ous years.

News let ter Adver tis ing: Jim Aiken
dis cussed how com pa nies are gen er -
ally more dis cern ing with adver tis ing
dol lars reflected in a reduc tion in the
num ber of MGWA News let ter adver -
tis ers than in the past.  Jim sug gested 
that the Board con sider what the goal 
of adver tis ing is and how much of our 
resources should go into increas ing
the adver tis ing.  The Board decided
to get more infor ma tion about the
costs of the news let ter, website, oper -
a tions, and income from dues, adver -
tis ing, and con fer ences and have a
dis cus sion at the next meet ing about
what to do if any thing.

Foun da tion: Chris Elvrum reported
that $1,000 was awarded to the Chil -
dren’s Water Fes ti val and $700 to the 
UW River Falls geol ogy field trip. A
request from DNR Waters for color
GPS kits to be made avail able to
teach ers and youth lead ers is pend -
ing. He also reported that Rob Caho
has asked to resign from the Board

poten tial arti cles.

Old Busi ness: Spring Con fer ence:
Prep a ra tion con tin u ing, dis play will be 
updated for Spring Con fer ence.

Ground wa ter Mod el ing Train ing: On
hold.

Fall Con fer ence: Will be work ing on
topic after Spring Con fer ence

Mugs: Ordered 108 sil ver travel mugs 
with sim pli fied logo. 

New Busi ness: Awards: Motion to
pres ent out stand ing ser vice award to
Olaf Pfannkuch at the Spring Con fer -
ence passed.

but will stay on until a new Pres i dent is 
found.

Edu ca tion: The well at the Sci ence
Museum is going to be sealed up for
the sum mer and the dis play will be
built and ready for Spring 2006.

News let ter: Norm Mofjeld reported
that the News let ter team is eval u at ing
3 pos si ble tem plates for revis ing the
MGWA News let ter.

Old Busi ness: Spring Con fer ence –
Lau rel Reeves reported that there
were 734 reg is trants as of May 11th
and another 100 are expected.  Dale
Setterholm said he is work ing on the
dis play for the MGWA table at the
con fer ence.

Ground Water Mod el ing Train ing: No
Report

Fall Con fer ence: A topic has not yet
been cho sen.

Awards: The award is set to be
handed out at the Con fer ence.

May 12, 2005
Place: Keys Café, Lexington and
Larpenteur, Roseville, Min ne sota.
Keys Café

Attend ing: Lau rel Reeves, Pres i -
dent; Dale Setterholm, Pres i dent
Elect; Chris Elvrum, Past Pres i dent;
Craig Kurtz, Trea surer; Norm Mofjeld, 
News let ter Edi tor; Jennie Leete and
Sean Hunt, WRI; Jim Aiken,
Adver tis ing.

Past Min utes: Min utes for the Reg u -
lar Board Met ing held on April 7,
2005 were approved

Trea surer: Craig Kurtz reported that
in 2004 the MGWA had approx i mately

Field Trip Guide books Still
Avail able

The 2005 North Cen tral GSA Con fer -
ence Field Trip Guide books are avail -
able at the Min ne sota Geo log i cal
Sur vey. The cost is $25 and it includes 
all of the field trips (even if cancelled).

mailto:jaiken@mccainassociates.com



