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cleaning up contamination sites in the
last 20 years through programs like
federal and state Superfund. These
cleanup programs are now winding
down http://www.pca.state.mn.us/
programs/indicators/iom-0502.html).
In addition, there has been a shift
away from active ground water clean-
ups to an emphasis on source
removal and natural attenuation.
Risk-based management is being
used increasingly in the cleanup deci-
sion-making process. Ground water
data management issues that were
previously overlooked in the rush to
identify and cleanup sites are now
being addressed as part of an overall
Environmental Data Access Initiative
to make MPCA’s environmental data
more easily accessible to the general
public (see http://www.pca.state.mn.us/
data/eda/index.cfm).

A multi-agency ground water monitor-
ing memorandum of understanding
among the MPCA, the Minnesota
Department of Health (MDH) and the
Minnesota Department of Agriculture

President's Letter

-- Chris Elvrum, MGWA President

My term as President is nearly half
over. Although the job doesn’t require
me to have a red telephone under a
bell jar sitting on my desk, there are
occasional exciting moments.
Recently I had the opportunity to meet
with State Representative Duke
Powell on behalf of the MGWA. He is
the author of a bill that is proposing
funding to build a water treatment
plant to treat the water pumped from
the Kraemer Quarry in Burnsville for
municipal water supply. This meeting
was prompted by a letter written by
the MGWA supporting the concept of
re-use of the dewatering water for
water supply (a copy of the letter is
included on page 8). The letter was
prepared through a process devel-
oped by Mark Ferrey of the MGWA’s
Ground Water Education Committee
(GWEC) by which comments on legis-
lation and other issues would be,
brought up, reviewed, approved and
acted upon.

Part of the mission of the MGWA is to
promote and encourage scientific and
public policy aspects of ground water
(maybe we should add a ‘sound’ in
there somewhere). Basically any

Ground Water
Contamination: State of
the State

Minnesota Pollution Control Agency
(MPCA) Commissioner Sheryl Corri-
gan was the keynote speaker at the
MGWA’s Spring Conference held May
4, 2004 at the University of Minne-
sota’s St. Paul Campus Continuing
Education Center, and attended by
over 200 ground water professionals.
Commissioner Corrigan, a geologist
by training, gave a wide-ranging dis-
cussion of ground water issues
affecting Minnesota, and the MPCA in
particular, in her 50-minute presenta-
tion. She began by highlighting the
importance of the ground water
resource to Minnesota: while about
40 percent of the nation’s population
depends on ground water for its sup-
ply, that figure is near 80 percent for
Minnesota.

Ground water contamination is often
a local phenomenon, so concern is
often highest at the local level. The
MPCA has made great strides in

— continued on next page

MGWA President Chris Elvrum presents an award to Rob Caho, current
MGWA Foundation President, recognizing his years of service to the
association. Photo credit: Sean Hunt

— continued on page 3
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Foun da tion update.  The real ity is, it
was a num ber of efforts not related to
either of these, but I’m sure some one
out there was inspired by those col -
umns.  I am pleased to wel come
Cathy Vil las-Horns, Al Smith (Sec re -
tary), Dave Liverseed (Trea surer) and
Gil Gabanski to the MGWA Foun da -
tion Board.  They are in addi tion to
Rob Caho (Foun da tion President) and 
Marty Bonnell (MGWA Board Liason)
who were already serv ing on that
Board.  Although the MGWA Foun da -
tion does not com pare with the likes of 
the McKnight Foun da tion, they do
have some funds avail able to sup port
local ground water edu ca tion efforts. 
If you are aware of oppor tu ni ties
where the Foun da tion might be in a
posi tion to help, con tact one of the
mem bers listed.  Many thanks to the
new recruits and to those who have
agreed to con tinue serv ing on that
Board.

We are com ing off another suc cess ful
Spring Con fer ence and look ing for a
topic for the Fall Con fer ence.  If you
have any ideas and/or would like to
help with the plan ning, don’t hes i tate
to con tact me.  Per haps the topic will
be how we han dled the drought.  At
the time of writ ing this arti cle, recent
rains have pro vided some relief.  How -
ever, we are still way behind for the
last 10 months.  Ground water man -
age ment will con tinue to be an
increas ingly impor tant topic even if the 
drought does n’t con tinue.  The MGWA 
should con sider itself in a posi tion to
pro vide exper tise in this area as an
unbi ased pro fes sional orga ni za tion.  If 
you see oppor tu nity for the Asso ci a -
tion to serve in that capac ity, let us
know.  Have a good sum mer.

MGWA Newsletter
Contacts

Ed i tor-In-Chief
Norm Mofjeld, cur rent is sue ed i tor
Min ne sota De part ment of Health

(651)215-0823
nor man.mofjeld@health.state.mn.us

News let ter Team

Tom Clark
Min ne sota Pol lu tion Con trol Agency

tom.p.clark@pca.state.mn.us

Jan Falteisek
Min ne sota De part ment of Nat u ral

Resources
jan.falteisek@dnr.state.mn.us

Jon Pollock
Frontline Environmental

frontline@uscorp.net

Steve Rob ert son
Min ne sota De part ment of Health

steve.rob ert son@health.state.mn.us

Kurt Schroeder
Min ne sota Pol lu tion Con trol Agency

kurt.schroeder@pca.state.mn.us

Ad ver tis ing Man ager
Jim Aiken

McCain As so ci ates
(952)470-0983

jaiken@mccainassociates.com

MGWA Man age ment & 
Pub li ca tions

Dr. Jeanette Leete
WRI As so ci a tion Mgmt Co.

(651)276-8208
Of fice@MGWA.org

MGWA Web Page
Visit www.mgwa.org for MGWA 
in for ma tion be tween news let ters 
and to con duct mem ber ship and 

con fer ence trans ac tions.

2004 News let ter Dead lines
 Is sue To Ed i tor
  Sep tem ber 08/06/2004
 De cem ber 11/05/2004

© 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.

MGWA mem ber can sub mit a request 
to the MGWA GWEC that a com ment
be made.  That com mit tee then
reviews the pro posed com ment and if 
they decide it is in line with the mis -
sion of the Asso ci a tion, sends it to
the MGWA Board for final review. 
The Board must unan i mously
approve the pro posed com ment for it
to be sub mit ted.  

This was the pro cess fol lowed for the 
Burnsville Quarry com ment let ter. 
Rep re sen ta tive Powell was very
appre cia tive of the Asso ci a tion’s
inter est in the leg is la tion.  We were
care ful to note that we did not have
an opin ion on the fund ing mech a nism 
but sup ported the principle of reuse
of water that would oth er wise be dis -
charged to the Min ne sota River.  By
using the treated quarry water, com -
mu ni ties would be reduc ing the
impact on unique sur face water fea -
tures in the area, which rely on
ground water dis charge.  In the past,
these com mu ni ties have made sig nif -
i cant efforts to pro tect these
resources by tap ping dif fer ent aqui -
fers, adjust ing pump ing sched ules
and care fully eval u at ing well place -
ment.  As the region con tin ues to
grow, alter na tives such as this one
are likely to be con sid ered to sup ple -
ment the ground water sources.

On another note, I would like to think
that my call to ‘get involved’ in the
last Pres i dent’s col umn had some
influ ence on the fact that we now
have 6 mem bers of the MGWA Foun -
da tion Board; or maybe it was Gordie 
Hess’s sim i lar appeal in the

Pres i dent’s Let ter, cont.

Mys tery Cave Opens New
Vis i tor Cen ter

Mys tery Cave, located in Forestville
State Park in Pres ton, has a new
5,000 square foot vis i tor cen ter.
Although the Cen ter will hold its
grand open ing later in June, the fully
acces si ble facil ity is open to the pub -
lic now. Located just steps away from 
the Cave entrance, the build ing hosts 
an infor ma tion cen ter, inter ac tive
exhib its, a video area, a Nature Store 
and restrooms. Included in this $1.6
mil lion pro ject was grad ing and land -
scap ing to make it eas ier for those
with phys i cal lim i ta tions to pur chase
tour tick ets, use the restrooms and
access the Cave. An out door
veranda and pic nic area offer vis i tors

addi tional rea sons to sit and lin ger a
while.

Geo phys ics tech niques were used by
DNR Waters staff to iden tify
subsurface voids on the vis i tor cen ter
site. The vis i tor cen ter was posi tioned
on the site to avoid iden ti fied
subsurface voids and other karst fea -
tures. The report of that inves ti ga tion
is on the DNR web site at
http://www.dnr.state.mn.us/waters/gro
und wa ter_sec tion/geo phys ics/meth -
ods.html#reports. 

For more infor ma tion about the new
vis i tor cen ter and about Mys tery Cave, 
check out the DNR’s Forestville State
Park web page at
http://www.dnr.state.mn.us/state_park
s/forestville_mys tery_cave/index.html .
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2004 Board of Directors

Past Pres i dent
Marty Bonnell
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christopher.elvrum@
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Pres i dent-Elect
Lau rel Reeves
DNR Wa ters
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FAX (651)296-0445

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

Sec re tary/Mem ber ship
Jon Pollock
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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.

Mem ber ship News and Infor ma tion Update:

Now ground water infor ma tion can flow two ways! 
Our News let ter can be a forum for every mem ber to share infor ma tion they
encoun ter. Are you work ing on an inter est ing pro ject? Have you come across
an inter est ing fact? 
Describe some thing you expe ri enced or wit nessed. What prog ress or 
devel op ments is your orga ni za tion mak ing? Have you changed job posi tions
recently? Let’s keep our mem ber ship in touch with one another! 

Selected com ments will appear in the next issue. 
Email any and all com ments to: newsletter@mgwa.org 

was signed in March 2004 and sets
out mon i tor ing respon si bil i ties and
areas of coop er a tion among the
involved agen cies. Part of this effort
includes the re-estab lish ment of an
ambi ent ground water mon i tor ing
pro gram at MPCA, which is
described in more detail else where in 
this news let ter. 

A num ber of future pri or i ties for
ground water resource man age ment
in Min ne sota are cen tered on pop u la -
tion growth and busi ness expan sion.
The increase in pop u lar ity of eth a nol
blended with gas o line has resulted in 
con struc tion of over a dozen eth a nol
plants in the state with sev eral new
plants or expan sions in the works.
Since four gal lons of water are
required to pro duce a gal lon of eth a -
nol, it is impor tant that facil i ties plan
care fully for water needs. In addi tion,
the growth cor ri dor between the Twin 
Cit ies and St. Cloud is stress ing

already lim ited water sup plies in
some areas, and this rec og ni tion is
crit i cal to ensure that assess ment of
water resources (both ground and
sur face water) is included in the
plan ning pro cess (see
http://www.pca.state.mn.us/programs
/indicators/iom-0703.html).

Com mis sioner Cor ri gan con cluded
by dis cuss ing six major con cerns for
ground water man age ment in the
21st cen tury that MGWA mem bers
iden ti fied in 2000 as a part of a work -
shop held in con junc tion with the Fall 
Con fer ence that year (see the
MGWA News let ter, Decem ber 2000,
Vol. 19, No. 4). She high lighted how
MPCA pro grams are help ing to
address these con cerns:

Emerg ing ground water con tam i -
nants: the MPCA is cur rently coop er -
at ing with other agen cies to iden tify
and assess the risk of newly-iden ti -
fied con tam i nants in the envi ron ment 

Spring Con fer ence, cont.

MPCA Com mis sioner Sheryl Cor ri gan deliv ers the key note address. Photo
credit: Sean Hunt.

— con tin ued on next page

http://www.mgwa.org/comments/membership.php
http://www.pca.state.mn.us/programs/indicators/iom-0703.html
http://www.pca.state.mn.us/programs/indicators/iom-0703.html
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such as pharmaceuticals, pes ti cide
degradates, meth lab chem i cals, and
fire retar dants;

Nitrate in ground water: new pro -
grams to assess total max i mum daily
loads (TMDLs) to sur face waters of
the state, storm water man age ment
and man age ment of on-site sew age
treat ment sys tems have been
devel oped;

Sus tain able ground water sup plies:
the MPCA is work ing with the Min ne -
sota Depart ment of Nat u ral
Resources (MDNR) to assure better
inte gra tion between with draw ers of
ground water and end users;

Sta ble fund ing for ground water pro -
grams: fund ing for ground water pro -
grams is still largely from the gen eral
fund; the MPCA is pur su ing a
long-term strat egy of estab lish ing a
ded i cated fund for ground water;

Ground water edu ca tion: although not 
its pri mary respon si bil ity, the MPCA
con tin ues to play an active role in
edu cat ing Min ne sota cit i zens about
the need for and value of a clean and 
abun dant ground water sup ply;

Coor di na tion among agen cies: sev -
eral exam ples cited above, includ ing
the mon i tor ing mem o ran dum of
under stand ing for ground water show 
recent results of agency coop er a tion.

Finally, Com mis sioner Cor ri gan urged 
every one to check out the lat est edi -
tion of the MPCA’s quar terly mag a -
zine, Min ne sota Envi ron ment, as the
lat est issue is devoted to ground
water in Min ne sota (see
http://www.pca.state.mn.us/
publications/mnenvironment/
index.html).

High lights of some of the other pre -
sen ta tions for the day included the
fol low ing. Jane Wil lard, Pres i dent of
EnPro Assess ment Cor po ra tion, gave 
an update of MPCA’s Vol un tary
Inves ti ga tion and Cleanup (VIC) pro -
gram from a busi ness per spec tive.
Most prop erty trans fer assess ments
are between the lend ing insti tu tion
and the con sul tant and MPCA has no 
involve ment. For prop er ties that do
end up in the VIC pro gram, many
refine ments have been made since
the early 1990’s.

Dr. Rob ert Mor ri son of DPRA, Inc.
pre sented a national per spec tive of
Nat u ral Resource Dam ages (NRD)
claims and envi ron men tal foren sic
oppor tu ni ties that accom pany these
cases. Pri mary issues in NRD cases

are defin ing the ori gin of con tam i na -
tion, deter min ing the tim ing of the
release, and decid ing com pen sa tion
for dam ages (who pays what). Micro -
bi o log i cal fin ger print ing and DNA
foren sics are becom ing increas ingly
impor tant tools in inves ti gat ing NRD
cases.

Kevin Faus of MPCA dis cussed NRD 
assess ments at MPCA. NRD cases
are a shared respon si bil ity between
MPCA and MDNR and both agen -
cies must sign NRD agree ments.
The NRD pro cess involves three
major steps: preassessment, injury
quan ti fi ca tion, and res to ra tion
options. Pri mary res to ra tion of an
injured site involves return ing it to
base line con di tions. Var i ous options
are avail able in the val u a tion of
ground water resources in NRD
cases, includ ing unit value meth od ol -
ogy where dol lar val ues for dam ages 
are pre as signed, and con tin gent val -
u a tion meth od ol ogy, where the
amount an injured party would pay to 
assure a source of clean water is
cal cu lated.

Ginny Yingling, a hydrol o gist with the 
MDH, gave an update of the
Baytown tri chlo ro eth yl ene (TCE)
con tam i na tion case (see also MGWA 
News let ter, Decem ber 2003, Vol. 22, 
No. 4). The TCE plume now encom -
passes six square miles. Ground
water flow veloc i ties range from 600
feet/year near the Lake Elmo Air port
to 7000 feet/year approach ing the St. 

Spring Conference, cont.

Croix River. The “div ing” nature of the
plume has allowed some con tam i na -
tion to reach the Jor dan aqui fer. In
addi tion, TCE was noted in the
Franconia for ma tion for the first time in 
2003. Pri vate wells in the affected
aqui fers fit ted with car bon fil ters must
treat ground water that is greater than
5 parts per bil lion (ppb) of TCE. The
MDH is actively encour ag ing the use
of com mu nity well sys tems in future
plan ning for the area.

Brian Sillanpaa with Barr Engi neer ing
Co. then gave an update of ground
water con tam i na tion at the Pine Bend
Refin ery. Much of the con tam i na tion of 
ground water by petro leum prod ucts
can be traced back to a hole in the
floor of Stor age Tank 16. A soil vapor
extrac tion sys tem installed at the site
has resulted in 97 per cent vapor
concentration reduc tion. Approx i -
mately 3.25 mil lion gal lons equiv a lent
recov ery has occurred since 1999.
Two major source areas have been
closed and the plume is now fairly sta -
ble and being mon i tored with 139
wells and 30 piezometers as recov ery
con tin ues.

Michael Fix of the U. S. Army gave an
update of the ground water con tam i na -
tion sit u a tion at the Twin Cit ies Army
Ammu ni tion Plant (TCAAP) in Arden
Hills. The plant was estab lished in
1941 to pro vide muni tions for World

— con tin ued on page 7

MGWA Webmaster and audio-video facil i ta tor Sean Hunt helps keep the
con fer ence run ning smoothly. Photo credit: Dr. Rob ert Morrison.

http://www.pca.state.mn.us/publications/mnenvironment/index.html
http://www.pca.state.mn.us/publications/mnenvironment/index.html
http://www.pca.state.mn.us/publications/mnenvironment/index.html
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is esti mated to cost $75-100 mil lion
dol lars per year.

In the area of pro tect ing pub lic drink -
ing water sup plies, sev eral speak ers
from the Min ne sota Depart ment of
Health (MDH) gave prog ress
updates. In terms of secu rity issues,
Min ne sota is pre par ing edu ca tional
mate ri als for the pub lic, improv ing
com mu ni ca tion and coor di na tion, and 
assist ing directly in site char ac ter iza -
tion and sam pling for sus pected con -
tam i na tion. The 1986 and 1996
amend ments to the fed eral Safe
Drink ing Water Act (SDWA) have led
to well-devel oped pro grams in source 
water assess ment and well head pro -
tec tion. In 1997, Min ne sota adopted
rules that gov ern the devel op ment of
well head pro tec tion plans, with the
goal that all pub lic water sup plies that 
depend on ground water will have
plans in place by 2006. The 1996
SDWA amend ments require MDH to
pro duce source water assess ments
for all pub lic water sys tems in the
state by May 2003.

Frank Kohlasch of MPCA dis cussed
putt ing envi ron men tal indi ca tors to
work. Indi ca tors are being used
increas ingly to assess the rel a tive
health of water resources and help
answer the ques tion, “Are things get -
ting better or worse?” An indi ca tor is
a sig nal that sim pli fies, mea sures
and com mu ni cates com plex events
and trends. To be use ful, an indi ca tor 
should be sci en tif i cally cred i ble, sen -
si tive to change, under stand able and
mean ing ful to the intended audi ence, 
occur ring with ade quate fre quency,
and suit able as a bench mark for
future ref er ence. No indi ca tor is an
island; a suite of indi ca tors is best,
used within a mea sure ment sys tem.

The impaired waters pro gram
described above has been a driv ing
force for the devel op ment of meth ods 
to dis tin guish between human and
ani mal sources of pol lu tion. Dr.
Michael Sadowsky of the Depart ment 
of Soil, Water and Cli mate at the Uni -
ver sity of Min ne sota dis cussed
recent tech nol ogy in this area. An
impor tant new tool is the use of DNA
fin ger print librar ies in such envi ron -
men tal detec tive work (often referred
to as envi ron men tal foren sics). The
abil ity to dis tin guish among sources
of fecal con tam i na tion is impor tant for 
the eval u a tion of pos si ble health risks 
within a water resource and the
devel op ment of effec tive con trol
strat e gies. One study was able to
make the human/ani mal dis tinc tion
with 88 per cent accu racy.

Minnesota Water 2004

Over 200 water resource pro fes sion -
als from busi ness, indus try and gov -
ern ment attended Min ne sota Water
2004 at the Radisson Metrodome in
Min ne ap o lis, March 23-24, 2004. This 
year’s con fer ence, Pol icy and Plan -
ning to Ensure Min ne sota’s Water
Sup plies, was hosted by the Uni ver -
sity of Min ne sota’s Water Resources
Cen ter, the Min ne sota Sea Grant col -
lege pro gram, and the Nat u ral
Resources Research Insti tute’s Cen -
ter for Water and the Envi ron ment at
the Uni ver sity of Min ne sota, Duluth. 

The first morn ing’s ple nary ses sion
began with an over view of recent
pop u la tion trends in Min ne sota as
they may impact the quan tity and
qual ity of future water sup plies by the
State Demog ra pher, Tom Gillaspy.
Other ses sions included Joan Rose
of Mich i gan State Uni ver sity speak ing 
on Mon i tor ing and Pre vent ing Micro -
bial Con tam i na tion in the Great
Lakes; Harvey Thorliefson, Direc tor of 
the Min ne sota Geo log i cal Sur vey dis -
cuss ing The Role of 3D Geo log i cal
Map ping in Ground Water Man age -
ment; and Kath ar ine Hayhoe of
ATMOS Research and Con sult ing
dis cuss ing Cli mate Change in the
Great Lakes.

The first day’s lunch speaker was
Gov er nor Tim Pawlenty who dis -
cussed Min ne sota’s Clean Water Ini -
tia tive. The gov er nor fielded sev eral
impromptu ques tions from the audi -
ence fol low ing his pre pared remarks.
The lunch speaker the sec ond day
was Dr. Michael Osterholm, Pro fes sor 
in the Depart ment of Epi de mi ol ogy
and Direc tor of the Cen ter for Infec -
tious Dis ease Research at the Uni -
ver sity of Min ne sota, speak ing about 
the secu rity of pub lic water sup ply
sys tems. High lights of a few of the
other talks I attended dur ing the con -
cur rent ses sions fol low:

Lisa Thorvig, Assis tant Com mis sioner 
at the Min ne sota Pol lu tion Con trol
Agency (MPCA), dis cussed the
agency’s impaired waters ini tia tive.
Just 14% of the lakes and 8% of the
streams in Min ne sota have been
assessed for impair ment. Nearly
2000 impair ments on 1125 water bod -
ies have been iden ti fied and 546 of
1405 wastewater treat ment plants in
the state dis charge to impaired
waters. A three-foot drop in lake clar -
ity equates to a decrease in
lakeshore prop erty value by $500/lin -
eal foot, accord ing to one study. A
fully-funded impaired waters pro gram

Ground wa ter and Pub lic
Health: Mak ing the
Con nec tion

The Ground wa ter Foun da tion annual
con fer ence is being orga nized this
year around the theme of pub lic
health.  Ses sion top ics include patho -
gens, epi de mi ol ogy, risk man age ment, 
emerg ing con tam i nants, drink ing
water pro tec tion, and pub lic pol icy,
among oth ers.

Orga niz ers have issued a call for pre -
sen ta tions for the Novem ber 4-5, 2004 
con fer ence, to be held in Wash ing ton,
DC.  Abstracts were due May 31,
2004. To reg is ter, how ever, or to
arrange to be an exhib i tor, con tact
Cindy Kreifels at the Ground wa ter
Foun da tion at (800)858-4844 or at
cindy@ground wa ter.org.

49th Annual Midwest
Ground Water Conference

The orga niz ers of the 49th annual
Mid west Ground Water Con fer ence
have issued a call for abstracts for the 
meet ing that will be held Octo ber
27-29, 2004, in Bloomington, Indi ana.  
The con fer ence is being held in con -
junc tion with the fall meet ing of the
Indi ana Water Resources
Asso ci a tion.

Abstracts are being solic ited for a
vari ety of ses sion top ics, in both oral
and poster pre sen ta tion for mats.  Pro -
posed ses sion top ics include: 1) infor -
ma tion and data man age ment, 2)
water secu rity, 3) water avail abil ity, 4)
water qual ity, 5) ground-water/sur -
face-water inter ac tions, and 6) karst
and epikarst. More infor ma tion on
ses sion top ics, pre sen ta tion for mats,
and on sub mit ting abstracts can be
found on-line at
http://igs.indiana.edu/mwgwc or by
call ing Sally Letsinger at
(812)855-1356.

The Mid west Ground Water Con fer -
ence is an annual event that rotates
among the var i ous host states.  Min -
ne sota last hosted this con fer ence in
1999 (many of us still carry around
the small brief cases pro vided at that
con fer ence).  Next year will mark the
50th annual con fer ence, which will be 
held in Illi nois, the same state where it 
all began in 1956!

http://igs.indiana.edu/mwgwc
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Response to March, 2004
Question-of-the Quarter

— Steve Robertson, MDH, and Jan
Falteisek, DNR Waters

Last issue’s Ques tion of the Quar ter
asked: How much ground water does
Min ne sota have? The choices were:
a) not enough, b) enough, c) well over 
1 tril lion gal lons, d) nowhere near 1
tril lion gal lons, e) 1 tril lion gal lons, f) it
depends… 

Fol low ing the drought of the late
1970’s, a series of stud ies and reports 
were pre pared on Min ne sota water
resources man age ment. In one
report1, the “avail abil ity” of ground
water in Min ne sota, or the amount
that can be with drawn sub ject to
some lim i ta tions, was esti mated as
1.1 to 2.0 tril lion gal lons. It is the more 
con ser va tive end of the range that
reap pears in var i ous agency-plan ning
doc u ments. Read ing the fine print, it
says: “The esti mates include only
surficial and bed rock aqui fers that dis -
charge water to streams.” 

So let’s take a step back and con sider 
how much ground water might be
“in-place” beneath the land sur face.
Strictly from a vol u met ric stand point,
one can make rough esti mates of the
ground water in stor age in the var i ous 
rocks and sed i ments that under lie the
state. For exam ple, using dig i tal maps 
pro duced by the Min ne sota Geo log i -
cal Sur vey2 we can derive the
subsurface extent of the Mt. Simon
Sand stone and, by mak ing rea son -
able assump tions about its aver age
thick ness and poros ity, we cal cu late*
that this rock unit alone holds some
92 tril lion gal lons. Fac tor ing in the
many other bed rock units and

uncon sol i dated mate ri als pres ent in
the state would yield a much higher
num ber rep re sent ing the amount of
water “in place” in the subsurface. In
com par i son, Ellefson3 esti mates that
Wis con sin has about two mil lion bil -
lion (2,000,000,000,000,000) gal lons
of water stored under ground in Wis -
con sin, enough water to cover that
state to a depth of 30 feet.

These num bers are large,
awe-inspir ing, and mis lead ing. Such
esti mates rep re sent water fill ing
pores and spaces in the rocks and
gla cial mate ri als, but this water is not
nec es sar ily recov er able given the
sub stan tial tech ni cal and reg u la tory
obsta cles involved in doing so. The
vast major ity of Min ne so tans value
their sur face waters, and the inter de -
pen dence of the two resources would 
be dra mat i cally dem on strated if the
attempt were made to appro pri ate
tril lions and tril lions of gal lons of
ground water. 

Therein lies the heart of the answer.
Many other resources depend on
inter ac tions with ground water.
Deplet ing ground water reserves
locally or region ally will affect those
other resources. The ques tion
becomes one of bal ance and val ues.
Fur ther more, the quan ti ties involved
vary from one region of the state to
another. Cer tain regions of the state
have more pro duc tive aqui fers and
are able to sus tain appro pri a tions
more eas ily than oth ers (see map of
six ground water prov inces in the
state as mapped by the Min ne sota
Depart ment of Nat u ral Resources at
http://www.dnr.state.mn.us/
groundwater/provinces/index.html ).
And that’s where soci etal val ues
come in. Per mit ting ground water

     ? 

Ques tion of the Quar ter!     ?
The Ques tion of the Quar ter is a new sec tion in our news let ter. Each quar ter
a dif fer ent ques tion will be posed and all mem bers are in vited to of fer their
"two cents worth." Last quar ter's ques tion is dis cussed be low. This quar ter's
ques tion is:  What per cent age of Min ne sota’s pop u la tion that is served by
com mu nity wa ter sys tems gets ground wa ter?

a) 50%
b) 60%
c) 70%
d) 80%
e) 90%

 Email your answer and your "two cents worth" to:

newsletter@mgwa.org

 

withdrawals sim ply on the basis of
esti mated stor age or recharge (as is
some times done) could mean less
water in streams, low ered lake lev els,
impaired hab i tat, and reduced
long-term reserves for future
gen er a tions.

The answer, of course, is that it
depends. The amount of “in-place”
ground water can be esti mated. How -
ever, how much can be pumped from
aqui fers is a much more dif fi cult ques -
tion. It depends on the local geo logic
and hydrogeologic con di tions. It
depends on prox im ity to nearby
ground water-depend ent resources. It
depends on the quan ti ties of ground
water involved. And, finally, it depends 
on soci etal val ues. Each of these fac -
tors must be con sid ered in decid ing
the amount that can be rea son ably
allo cated for pump ing in a given loca -
tion. So, while there may be large
quan ti ties of ground water in the state, 
there are many rea sons for con serv -
ing and man ag ing this resource now
and for the future. Our man i fold uses
for and depend ence on ground water
con strain us from devel op ing this
resource more aggres sively. As we
increas ingly rec og nize the inter de pen -
dence of water resources and local
prob lems of water short ages, we as a
soci ety will need to make tough
choices on how we elect to use these
resources.

*Subsurface extent of Mt. Simon
Sand stone in Min ne sota,
38,354,487,585 square meters,
con ser va tive thick ness assumed 45.7
meters (150 feet), and a poros ity of
0.2. 

1. Min ne sota Water Plan ning Board,
1979, Toward Effi cient Allo ca tion and
Man age ment: A Strat egy to Pre serve
and Pro tect Water and Related Land
Resources: Min ne sota Water Plan ning 
Board, St. Paul. 

2. Morey, G.B. and Meints, J.P., 2000,
Geo logic Map of Min ne sota, Bed rock
Geol ogy, Third Edi tion, State Map
Series S-20: Min ne sota Geo log i cal
Sur vey.

3. Ellefson, B. R., Sabin, T. J., and
Krohelski, J. T., 1993, Water Use in
Wis con sin, 1990, U.S. Geo log i cal Sur -
vey Open-file Report 93-118.

Edi tor’s note: This answer does not
rep re sent offi cial MDH or DNR pol icy. 

To com ment on this arti cle, email
Newsletter@mgwa.org. 

http://www.dnr.state.mn.us/groundwater/provinces/index.html 
http://www.dnr.state.mn.us/groundwater/provinces/index.html 
http://www.mgwa.org/comments/question.php
http://www.mgwa.org/comments/comment.php
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also an ear lier related arti cle by Mark 
on nat u ral atten u a tion in the MGWA
News let ter, Vol. 17, No. 3 (Sep tem -
ber 1998). 

Finally, Bruce K. Olson, an engi neer
with Short Elliot Hendrickson, Inc.
con cluded the day with a
phytoremediation case study involv -
ing both hydrau lic con trol and ground 
water treat ment. 

The excel lent atten dance and high
qual ity of the pre sen ta tions have
become hall marks of MGWA con fer -
ences, and the Spring 2004 con fer -
ence was no excep tion.

— submitted by Tom Clark, MPCA,
an MGWA newsletter team member

War II. In 1981, the MDH dis cov ered
con tam i na tion in a New Brigh ton city
water sup ply well and in 1983,
TCAAP was placed on the National
Pri or i ties List (NPL) for cleanup. The
city sued the Army in 1984. In 1987,
a set tle ment between the two par ties
was reached whereby New Brigh ton
built a gran u lar acti vated car bon
treat ment plant, funded by the Army.
The city of Fridley cur rently takes
about 500 mil lion gal lons of treated
water from the New Brigh ton sys tem
to aug ment its own water sup ply.
About 800 pounds of vol a tile organic
com pounds per year are removed by
the treat ment sys tem. In addi tion,
220,000 pounds of con tam i nated
mate rial have been removed from the 
source area on the site. The total
cost to date has been on the order of
$200 million.

Next, MPCA’s Mark Rys sum ma rized 
the agency’s risk-based cor rec tive
action approach as the Superfund
pro gram is wind ing down. Cur rently,
245 of MPCA’s Superfund sites have
some form of ground water
remediation. Of the 45 National Pri or -
i ties List (NPL) sites, 21 have been
delisted in accor dance with EPA cri -
te ria. Delisting does not nec es sar ily
mean clo sure of a site.

Larry Kins man of ORIN Remediation
Tech nol o gies dis cussed var i ous
forms of insitu and exsitu treat ment,
includ ing oxi da tion, reduc tion
dechlorination (both chem i cal and
bio log i cal), use of heavy met als, and
bioremediation.

Mark Millsop, Millsop Asso ci ates,
Inc., fol lowed with a case study of
insitu chem i cal oxi da tion using potas -
sium per manga nate at a site con tam -
i nated by TCE in Brook lyn Park. After 
three weeks of treat ment, TCE
decreased to a level of non-detec tion 
in eight out of nine injec tion points
from lev els as high as 109 ppb
initially.

Mark Ferrey, a soil sci en tist with
MPCA, then described abiotic nat u ral 
atten u a tion of dichloroethylene
(DCE) iso mers in a case study at the
Twin Cit ies Army Ammu ni tion Plant
(TCAAP). At TCAAP, nat u ral atten u a -
tion is occur ring at a rate much
greater than would be pre dicted by
mod el ing due to nonbiological nat u ral 
atten u a tion. Mag ne tite was found to
account for about 25 per cent of the
total iron in deep sed i ments at the
site, more than enough to account for 
the nat u ral atten u a tion of DCE. See

Spring Conference, cont. Science Museum’s Big
Backyard to Open

The Sci ence Museum of Min ne sota
in down town St. Paul has a fun, new
exhi bi tion. On Sat ur day June 26,
2004, the Big Back yard will open
with a focus on out door envi ron men -
tal exhib its. 

There will be three major exhib its.
The first exhibit will be a large 3-D
relief map of the world. The sec ond
exhibit will be water pol lu tion min ia -
ture golf. Golf ers will nav i gate their
way through erod ing rock, the
Braided River, a storm sewer lab y -
rinth, an agri cul tural drain tile net -
work, the Rain Gar den, the
Mean der ing River, dam removal, the
Gulf of Mex ico and finally an under -
wa ter land slide. The third exhibit will
be Sci ence House, a sep a rate
self-sus tain ing build ing, which is
designed to model alter na tive strat e -
gies for energy pro duc tion and use. 

The MGWA spon sored well and also
a prai rie plant maze are planned to
be a future part of these exhib its. All
this within a stone’s throw of the Mis -
sis sippi River...

Pes ti cide Mon i tor ing in
Water Resources Report
Avail able

The Mon i tor ing and Assess ment Unit 
of the Min ne sota Depart ment of Agri -
cul ture (MDA) has com pleted their
“Pes ti cide Mon i tor ing in Water
Resources Annual Data Report”. 
This report sum ma rizes sur face and
ground wa ter mon i tor ing data col -
lected by the pro gram and coop er a -
tors dur ing Jan u ary 2002 through
July 2003.  It also pro vides addi tional 
infor ma tion regard ing the MDA water
mon i tor ing pro gram.  

The report is avail able on-line under
information resources at:
www.mda.state.mn.us/appd/ace/
maace.htm.  

If you have com ments, please con -
tact Dan iel Stoddard, Man ager of the
Agchemical Envi ron men tal Sec tion,
Agron omy and Plant Pro tec tion Divi -
sion at (651)297-8293 or
dan.stoddard@pca.state.mn.us .  

Geo logic Inves ti ga tion of
the North west ern
Met ro pol i tan Area

Min ne sota Geo log i cal Sur vey staff
has com pleted a study on the geol ogy 
of the north west ern Twin Cit ies Met ro -
pol i tan area.  This study was funded
by the Met ro pol i tan Coun cil, and is
doc u mented in the form of a report.  A 
major focus of the study was to char -
ac ter ize the Paleo zoic bed rock units
that may serve as pos si ble water sup -
plies for com mu ni ties along the
growth cor ri dor between Min ne ap o lis
and St. Cloud.  MGS plans to make
the report and ancil lary GIS data sets
avail able on its web site
(http://www.geo.umn.edu/mgs/).  The
ancil lary data sets include a revised
bed rock geol ogy map and maps of
the struc tural tops of key bed rock
units.  

Full cita tion: Runkel, A.C., R.G. Tip -
ping, and J.H. Mossler, 2003, Geol ogy 
in sup port of ground wa ter man age -
ment for the north west ern Twin Cit ies
Met ro pol i tan Area: MGS Report to
Met ro pol i tan Coun cil, August 27,
2003.

Reader's Response -
Decem ber Ques tion of the 
Quar ter

Den nis M. wrote (but we mis placed
his response until now):

d) I remem ber Cal vin Alex an der tell -
ing me in a class at the U, back in**..
oh we won’t say the year, that ground 
water from the Mt. Simon SS was
dated at approx i mately 70,000 years
old.

Den nis was cor rect, of course! (See
dis cus sion in the March news let ter).

http://www.mda.state.mn.us/appd/ace/maace.htm
http://www.mda.state.mn.us/appd/ace/maace.htm
http://www.geo.umn.edu/mgs/
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To:       Min ne sota State House of Rep re sen ta tives
        Envi ron ment and Nat u ral Resources Pol icy and 
        Envi ron ment and Nat u ral Resources 
        Finance Com mit tee Mem bers and 
        Min ne sota State Sen ate Envi ron ment and 
        Nat u ral Resources Com mit tee Mem bers

From:     Min ne sota Ground Water Asso ci a tion

Date:     April 26, 2004

Re:       Fund ing a water treat ment plant in the City of Burnsville (HF 1966 – SF 1750)

Min ne sota Ground Wa ter As so ci a tion

The Min ne sota Ground Water Asso ci a tion (MGWA) is sub mit ting com ments related to the above
ref er enced pro posed leg is la tion to pro vide fund ing for a water treat ment plant in Burnsville.

The MGWA is a non-profit, vol un teer orga ni za tion ded i cated to the pro mo tion and aware ness of
Min ne sota’s ground water resource.  We encour age sound sci ence and effec tive pub lic pol icy for
the wise use and bet ter ment of ground water resources.  Many of our mem bers are pro fes sion ally 
involved and famil iar with the chal lenges of man ag ing ground water sup plies in the State.  

We com mend the leg is la ture’s efforts to address the impor tant issue of ground water
con ser va tion.  Nation ally, increas ing demand for ground water is forc ing pol icy mak ers to debate
and imple ment mea sures to ensure that this resource remains via ble into the future.  The cit i zens 
in Min ne sota are also encoun ter ing prob lems with their ground water sup ply as grow ing demands 
strain some regional aqui fers.

MGWA sup ports the con cept of re-use of the water pumped from the quarry through treat ment for
drink ing water. The use of that water, which would oth er wise be dis charged to the Min ne sota
River, as drink ing water would con serve sig nif i cant vol umes of ground water in the South west
Met ro pol i tan Region.  Aqui fers in this area play a crit i cal role in the via bil ity of nat u ral resources
such as cal car e ous fens, wetlands, a boil ing spring and trout streams.  Con ser va tion of ground
water in this region is nec es sary to pre serve these unique and sen si tive hab i tats.  Efforts such as
the one pro posed would help to ensure the long term sustainability of the region’s ground water
sup ply.

We are pleased to have an oppor tu nity to pro vide com ment on this pro posed leg is la tion.  We
have mem bers of the orga ni za tion that could pro vide assis tance in clar i fy ing the ground water
sci ence and pub lic pol icy issues asso ci ated with these bills.  Please con tact me at
office@mgwa.org or (651) 698-9481 if the MGWA may be of assis tance.

Sin cerely,

Chris to pher D. Elvrum
Pres i dent, MGWA

The fol low ing let ter was sent to leg is la tors in sup port of the con cept of water reuse (See Pres i dent's Let ter, page 1):

mailto:office@mgwa.org
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northern margin of the metro area
moves closer to this county that has
some high permeability aquifers as
well as extensive areas sensitive to
pollution.

The bedrock aquifers, which supply
ground water to 57 percent of the
county’s wells, consist of fractured
volcanic (basalt) and metamorphic
rock aquifers, as well as thick sand-
stone units with karst characteristics
in some areas. Unconsolidated sand
and gravel aquifers, which account
for the remaining 43 percent of the
county’s wells, are clustered mostly
in the southern and northern portions
of the county where the glacial sedi-
ment is thickest.

Bedrock Aquifer Recharge,
Discharge, And Ground-Water
Movement

The following discussion
describes some key
highlights of the Part B
report, which draws
heavily on data available
from existing wells in the
County Well Index
(CWI), geochemical
data from domestic and
municipal wells, and lim-
ited geophysical
analyses.

Indicators of
ground-water
residence time and
anthropogenic influ-
ences. Ground-water
age data (tritium and
carbon-14) were used in
this and other pollution
sensitivity studies
because these data
relate to the sensitivity
criteria. The criteria
relate the estimated
travel time of infiltrating
potential contaminants

Pine County Geologic
Atlas, Part B
—- Hydrogeology and
Pollution Sensitivity

— by Jim Berg, DNR Waters

Ground-water supplies in Pine
County, described in the soon-to-be-
published Part B atlas (Figure 1), are
pumped from six different bedrock
aquifers and complex networks of
buried and unconfined sand and
gravel deposits (Figure 2). The report,
published by DNR Waters, includes a
map plate and a hydrogeologic cross
section plate that describe the
county’s ground water conditions, and
a third plate that includes a map of
bedrock aquifer pollution sensitivity.
Each year the ever-expanding

to sensitivity ratings. If the age of the
ground water in the target aquifer is
known, the infiltration time can be esti-
mated and the sensitivity can be
interpreted.

The presence of chloride from human
activities (road salt, fertilizer, septic
tank effluent, or water softening salt)
may indicate recent recharge of
ground water (Ekman and Alexander,
2002). Because natural water in Pine
County may contain high concentra-
tions of chloride, elevated chloride
concentration alone may not indicate
infiltration of contaminated water. The
chloride to bromide (Cl/Br) ratio is a
better indicator. Salt derived from
halite deposits typically has very high
Cl/Br values. In Pine County the Cl/Br
ratios that exceeded 1000 were all
associated with recent or mixed tritium
concentrations. Therefore, elevated
Cl/Br ratios (greater than 1000) were
used as indicators of ground water
affected by human activity and high
pollution sensitivity.

Bedrock recharge and discharge.
Identifying the high recharge rate
areas is an important step for under-
standing the ground water flow sys-
tems and the pollution sensitivity of
the bedrock aquifers. High
potentiometric-contour areas on the
bedrock potentiometric surface map
(Figure 3), combined with anthro-
pogenic chemical constituents and
recent or mixed tritium, indicate major
recharge areas to bedrock aquifers.
Due to thin glacial sediment cover,
one of the most extensive and impor-
tant recharge areas includes most of
the Hinckley sandstone subcrop
(where the Hinckley sandstone is the
uppermost bedrock aquifer) for much
of the county north of the City of
Hinckley.

Bedrock aquifer discharge in Pine
County is dominated by the Kettle
River in the west-central portion of the
county and the St. Croix River in the
southeast. The major ground-water
flow directions within the county are
controlled by these two drainages.
The Kettle River is such a strong
ground-water discharge feature that
two Hinckley sandstone springs
located along the river in the City of
Sandstone discharge vintage ground
water in an area that would otherwise
discharge recent ground water
because of rapid infiltration conditions.
These data indicate deep, upwelling
ground-water flow conditions. This
upwelling occurs within the Hinckley

— continued on next page

Figure 1. Location of Pine County and status of
County Geologic Atlas series.

Figure 2. Schematic cross section of aquifers in Pine County. Except for
surficial sands and gravels, aquifers are mostly confined.
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sandstone aquifer along the Kettle
River from the City of Sandstone to
Willow River.

The many springs and associated
sinkholes of the Hinckley sandstone,
mapped as part of the Part A atlas,
are evidence of an extensive, highly
permeable, karst and fracture system
that we are only beginning to under-
stand (Shade, 2002).

Pollution Sensitivity Evaluation

The sensitivity map (Figure 4) shows
the relative sensitivity of the upper-
most bedrock aquifers to surface or
near-surface releases of

contaminants. The map is intended
to assist Pine County in protecting
and managing its ground-water
resources. The sensitivity assess-
ment shown on the map is based on
geologic factors that influence the
travel time of water from the land sur-
face to a sensitivity target (in this
case, the uppermost bedrock aqui-
fers). The most important geologic
factors affecting pollution sensitivity
in Pine County were the relative per-
meability of the surficial geologic
units and the thickness of glacial
sediment. These factors combined
with some broad hydrogeologic
assumptions (e. g., thick glacial — continued on next page

sediment contributes to low
pollution sensitivity condi-
tions or permeable surficial
geologic units contribute to
high sensitivity conditions)
were used to create the
sensitivity model (a matrix
of factors and associated
sensitivity ratings, not
shown here). These
assumptions were tested
with chemistry data col-
lected from ground-water
samples taken from wells
and springs in the target
aquifers. The model and
the map were subse-
quently adjusted to ensure
consistency with the chem-
istry data.

Three general areas of pol-
lution sensitivity can be
observed on the map. They
include the moderate to
very high sensitivity of the
central and northwestern
areas, the very low to low
sensitivity of the southern
area covered by thick gla-
cial sediment, and the
northern area with both
high and low sensitivity
characteristics. The model
and associated sensitivity
map should be able to pre-
dict generally the age of
the ground water and the
distribution of some com-
mon, widespread contami-
nants in these three areas.
For evaluation purposes,
the data considered were
associated with the target
aquifer (uppermost bed-
rock aquifers), along with
vintage age ground-water
data from the Quaternary
aquifer.

Central and northwest-
ern area.
These two areas, which

encompass approximately half the
county, have the highest sensitivity
ratings mostly because of thin glacial
sediment cover. The right side of
cross-section B–B’ and all of D–D’
(Figure 5) are in this area. In the cen-
tral area, the bedrock aquifers consist
mostly of the Hinckley sandstone
aquifer to the northwest and the vol-
canic aquifer to the southeast. The
shallow portions of bedrock aquifers
in these areas (no greater than
approximately 100 feet deep) contain
mostly recent and mixed tritium-age

Figure 3. Ground water flow in the uppermost bedrock aquifer in Pine County. Small symbols
are locations of water samples from wells. Color of symbols indicates tritium age (see Figure
5 explanation).
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water.

Unsaturated conditions in
the upper portion of the
Hinckley sandstone aquifer
are shown on the right side
of cross-section B–B’.
These unsaturated zones
are part of a broad area of
unsaturated conditions in
the Hinckley sandstone
aquifer that exist from just
west of the City of Sand-
stone to just southeast of
Kerrick. East of the Kettle
River, this unsaturated area
matches the distribution of
known sinkholes and may
be related to karst condi-
tions. Sinkhole formation in
the Hinckley sandstone, for
instance, requires turbulent
(fast) water flow through
existing surface sediment
pathways and bedrock frac-
tures (Part A, Plate 6). Infil-
trating surface water can
generally drain more rapidly
through unsaturated bed-
rock. The unsaturated
Hinckley sandstone may
also be indirect evidence of
karsted, highly permeable
subsurface conditions.
Ground water will rapidly
drain from the high-perme-
ability, elevated portions of
aquifers, leaving those
zones unsaturated.

In the central and northwest-
ern areas, 47 ground-water
samples were collected for
tritium analysis. Most of
these samples contained
mixed or recent concentra-
tions of tritium (24 recent
values and 16 mixed) sup-
porting the higher sensitivity
interpretation for this area.
Elevated nitrate and Cl/Br values
from the bedrock aquifers were
mostly found in this area. These
occurrences were mostly limited to
the very sensitive area between the
cities of Sandstone and Bruno.

Southern area.
A relatively thick layer of glacial sedi-
ment, which includes a series of lay-
ered aquifers, characterizes the
southern portion of the county. Maps
of the buried sand and gravel aqui-
fers of the southern area and pollu-
tion sensitivity evaluations are not
shown here but were included in the

Part B atlas. The glacial sediments
include till glacial lake deposits that
inhibit movement of water from the
land surface to the underlying bed-
rock aquifers.

The bedrock aquifers underlying this
glacial sediment are the Hinckley
sandstone, volcanic rock, and
unidentified Paleozoic and
Mesoproterozoic sandstone units
(F–F’ on Figure 5). In 37 of the 40
samples, mixed (10) or vintage (27)
tritium values were found, and none
of the samples contained high
(greater than 1000) Cl/Br values.

These characteristics support the
interpretation of the southern area’s
generally low sensitivity.

Northern area.
This area is shown on the left side
B–B’. Similar to the southern area,
this northern area has a relatively
thick layer of glacial sediment that
contains important Quaternary sand
and gravel aquifers. Also similar to the
southern area, the uppermost till unit
is clay rich (post-Automba phase

— continued on next page

Pine County Part B,
cont.

Figure 4. Pollution sensitivity of the uppermost bedrock aquifer in Pine County. Small
symbols are locations of water samples from wells. Color of symbol indicates tritium age
(see Figure 5 explanation).
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Superior lobe till). Unlike the south-
ern area, the bedrock aquifer in the
northern area consists mostly of the
Fond du Lac aquifer. In addition, the
northern area has thick surficial sand
and gravel layers that in places
extend through the glacial sediment
layer to the bedrock. Therefore, por-
tions of the bedrock aquifer receive
recharge as shown by the recent and
mixed tritium values in water samples
from wells on B–B’ (Figure 5).

Mostly low and very low sensitivity
ratings are found in the northern
area, although it includes an area of
moderate and high sensitivity. The
low to very low sensitivity areas are
covered with thick, clayey glacial
sediments. The central part of this
area, located around Sturgeon Lake
and Willow River, has moderate to
high sensitivity characteristics due to
locally very thick sand and gravel
deposits that allow relatively rapid
recharge of the underlying Fond du
Lac aquifer. Eight ground-water sam-
ples were collected in the northern
area. All six of the samples collected
in the low to very low sensitivity part
had vintage or mixed tritium values
(two vintage and four mixed). The

Pine County Part B, cont

— continued on next page

two samples from the moderate to
high sensitivity portion had mixed
and recent tritium values.

Conclusions

Within the high to very high sensitiv-
ity areas of the central portion of the
county there exists an area that
deserves an even higher level of
concern and attention. This is the
known and possibly karsted area of
the Hinckley sandstone, which
roughly corresponds to an area
between the west center county
boundary northeast to the town of
Kerrick. Some of this area is known
as a special concern area by the
mapped karst features (sinkholes
and springs), the other portions are
suspected to be part of this special
concern area due to the unsaturated
conditions at the top of the Hinckley
sandstone. These unsaturated con-
ditions may have been one of the
conditions that helped create the
karst features or the unsaturated
conditions may be a result of the
karst features. Whatever the cause
and effect relationships are an asso-
ciation appears to exist that can be
used as a mapping tool to help our
land use risk predictive capabilities.

To Obtain Reports and Data.
Part B of the Pine County Atlas will be
available in July 2004. The Pine
County Geologic atlas is the thir-
teenth report of the County Geologic
Atlas Series, a cooperative effort
between the Minnesota Geological
Survey (MGS) and DNR Waters.

County Geologic Atlases underway
include Wabasha, Pope, Crow Wing
and Todd. Part A reports for Wabasha
and Pope have been published by the
Minnesota Geological Survey.
Reports in the County Geologic Atlas
Series can be purchased at the Min-
nesota Geological Survey, Publica-
tions Office, at 2642 University
Avenue, St. Paul, 55114, phone (612)
627-4782.

The Pine County Geologic atlas was
prepared using geographic informa-
tion systems (GIS) technology. Data
files and portable document (PDF)
images of plates are available for
download. Please see the DNR web
site at:
http://www.dnr.state.mn.us/waters/
groundwater_section/mapping/
status.html for Part B availability and

Figure 5. Selected cross sections showing lithologic units, aquifers, and tritium age of ground water.
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download instructions. PDF images
and data for Part A of the report are
downloadable from the MGS ftp site
at ftp://156.98.153.1/pub3/c-13/.
More information is on the MGS web
site at
http://www.geo.umn.edu/mgs/. For
more information contact Jim Berg
or Jan Falteisek, DNR Waters at
(651) 296-4800 or Dale Setterholm,
Minnesota Geological survey, at
(612) 627-4780.
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Field Trip Notes from
Yucca Mountain

— Dan Kelleher, Midwest
GeoSciences Group

“Hard Hats Required” was read by
workshop "Advances in
Hydrogeologic Analysis of Fractured
Bedrock Systems" attendees enter-
ing into the Yucca Mountain Pro-
posed Radioactive Waste Repository
at the Nevada Test Site last month.

Attendees from twenty-one states–
including five people from the Twin
Cities– participated during the
three-day workshop at the University
of Nevada Las Vegas (UNLV) con-
ducted by the Midwest GeoSciences
Group.

The workshop featured a field trip to
the Nevada Test Site which is located
about 100 miles north of Las Vegas.

Rob Hoey of the Maine Department
of Environmental Protection observ-
ing the absence of seepage and low
humidity shared “…this tunnel is
much drier than I expected”. Rob’s
comment was indicative of many
attendees’ observations – due
undoubtably to the fact that the
depth to the water table was more
than 1,500 feet below the tunnel
entrance! Field trip guides from the
Department of Energy pointed out
the subvertical faults along the tunnel
walls and explained how each indi-
vidual joint and fracture was mapped
throughout the tunnel. Besides tour-
ing inside the repository tunnel and

Pine County Part B, cont.
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alcove niches, the field trip included a
stop at the crest of Yucca Mountain,
a trench exposing the near surface
conditions of the same subvertical
fault observed within the tunnel, and
an eye-opening tour of the Sample
Management Facility.

The workshop was conducted this
year at UNLV in order to tour inside
Yucca Mountain. This is an unusual
opportunity: “For a limited time,
non-project-related professionals are
allowed access to the Yucca Moun-
tain Project site pending Department
of Energy approval,” stated Tim
Kemmis, one of the workshop coordi-
nators. Kemmis added “The field trip
illustrates many of the principles
taught during the first day of class-
room sessions”.

Ken Bradbury and Maureen Muldoon
from Wisconsin, Willard Murray and
Glenn Duffield from the east coast,
and John Peck from Las Vegas were
the primary course instructors. The
course focused on combining funda-
mental approaches with recent
advances in hydrogeologic site char-
acterization of fractured bedrock set-
tings. Rob Hoey reported that site
characterization and aquifer testing
topics were thoroughly covered,
especially with respect to the subject
of fractured bedrock.

This opportunity will be repeated as
the Midwest GeoSciences Group
recently announced that they are
offering the same course again next
year at the Desert Research Institute
at UNLV with a field trip into Yucca
Mountain.

— Paula Berger, Environmental Strategies Cunsulting, LLC, and Kate Kleiter,
American Engineering Testing, pose in front of an awesome vista on the
Yucca Mountain Field Trip. Photo from Dan Kelleher

What Do You Think About
the MGWA Newsletter?

The newsletter team will be sending
out a brief survey soon to all mem-
bers of MGWA asking for their opin-
ions about the newsletter. We will be
using this information to redesign the
newsletter to meet your needs. The
last redesign was in 1989, 15 years
ago, long before the advent of elec-
tronic newsletters. You will be receiv-
ing the survey by e-mail from the
MGWA office. If you do not have an
e-mail address, you will receive the
survey by mail. When you receive
the survey, please take a few minutes
to respond to it.
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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.

Cap il lary Fringe

Are you one of the haves or
have-nots? 

“A chicken in every pot, a GIS on
every desk top.” (Cam paign slo gan,
1928 MGWA pres i den tial cam paign)

If you don’t cur rently have access to
Geo graphic Infor ma tion Sys tem (GIS) 
tech nol ogy on your desk top, go get it. 
It will rev o lu tion ize the way you work.
As ground wa ter and earth sci en tists,
we often need to work with infor ma -
tion that has a spa tial com po nent.
Exam ples are geo log i cal and water
qual ity data from wells or bor ings,
loca tions of point sources, and aqui -
fer geom e try. These data are eas ily
man aged using a GIS, espe cially for
large data sets. You’ll do things eas ily 
that before required a great deal of
tedious effort. GIS sys tems will
enable you to per form com pli cated
data base que ries that would be dif fi -
cult, time-con sum ing or impos si ble to 
per form using con ven tional tech -
niques, to view and ana lyze data in
many sophis ti cated ways, and to
make daz zling maps at any scale.
Despite its numer ous advan tages,
many ground wa ter pro fes sion als still
view GIS as the domain of IT pro fes -
sion als and have not moved to adopt
it as their tool of choice. GIS tech nol -
ogy is increas ingly main stream in
many dif fer ent fields, and it will soon
become the lin gua franca for prac ti -
cal, day-to-day data shar ing in
ground wa ter sci ence. Why is there
resis tance to more wide spread instal -
la tion of GIS in our field? I am guess -
ing there are many per sis tent myths
sur round ing GIS, which I’ll try to
debunk in the space remain ing. 

Myth No. 1: GIS tech nol ogy is
chiefly a tool for mak ing maps. 
Sure, GIS soft ware is used to make
spec tac u lar maps. But the maps are
only the final prod uct. What you don’t
see when look ing at the map is the
anal y sis used to cre ate the map.
Behind the visu al iza tion and car to -
graphic tools offered by GIS are
sophis ti cated data base tools and
engines (don’t ask me why they are
called that) that allow the user to
make com pli cated que ries on spa -
tially defined data. Exam ples of spa -
tial que ries are: 1) where are all the
wells with ver i fied loca tions in the
drink ing water sup ply man age ment
area for the City of Brook lyn Cen ter
that have been drilled to bed rock
since 1990, or 2) find all wells within
the lim its of a 1 kilo me ter buffer — con tin ued on page16

around Baytown Spe cial Well Con -
struc tion Area that have been drilled
into the Jor dan, query those wells to
obtain the ele va tion of the Jor -
dan-Prai rie du Chien con tact, and
con tour those val ues on my map.

Myth No. 2: GIS is only for 
spe cial ists. 
Don’t get me wrong. GIS spe cial ists
are essen tial. They will help make
your job eas ier, will serve as
resources, and will help to make you
look good. But gen er ally they do not
have expe ri ence or train ing in earth
sci ence and do not (I hope) under -
stand your work as well as you do.
That dis tance from your work makes
it dif fi cult for them to con jure up cre -
ative solu tions avail able from GIS
tech nol ogy. Once you start to use a
GIS, you’ll better under stand its
capa bil i ties and you’ll want to auto -
mate cer tain repet i tive tasks, obtain
new datasets, and per form dif fi cult
anal y ses. That’s where the pro fes -
sion als can help you. Later on they’ll
thank you, too – for mak ing them
even more in demand than they are
now. 

Myth No. 3: GIS is too hard to
learn.
One of the his tory teach ers at my
high school, and my good friend, Les

Olinger, used to respond to stu dents
com plain ing how hard or dif fi cult an
assign ment was by exclaim ing with a
smile: “Suffa!” GIS is sophis ti cated
soft ware. There is a learn ing curve,
but there are many dif fer ent lev els of
com pe tency with GIS. You can elect
the level of com pe tence that works for 
you. So, suffa! But only once. After
you have learned it, keep using it and
your skills will remain sharp. 

Myth No. 4: GIS is ex pen sive. 

GIS soft ware, like many other types of 
soft ware, costs money. There is no
avoid ing that real ity. But many of the
datasets, maps, and plug-in exten -
sions used in apply ing GIS are freely
dis trib uted by pri vate and pub lic enti -
ties alike. Much more is avail able for
mod est cost. The cost is gen er ally
small weighed against the time sav -
ings and other advan tages achieved
by using GIS tools. We all rec og nize
the impor tance of basic geo logic and
hydrogeologic train ing, expe ri ence,
and judg ment. The auto mated func -
tions of GIS can result in GIGO (gar -
bage in-gar bage out) and PMS, the
pretty map syn drome (the map looks
so good it must be right). The GIS
does not replace the need for employ -
ing sound judg ment in ana lyz ing data. 

mailto:jaiken@mccainassociates.com
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— continued on next page

Ground Water and the
Topeka Shiner in
Southwestern Minnesota

— Jim Berg, DNR Waters

The DNR divisions of Waters and
EcoServices recently delivered a
report “Hydrogeology of the Rock
River Watershed, Minnesota, and
Associated Off-Channel Habitats of
the Topeka Shiner” to the U.S. Fish
and Wildlife Service (USFWS), which
had partially funded the three-year
project. The Rock River is located in
Rock and Pipestone counties in the
southwestern corner of the state.
The surficial aquifer of the Rock
River Valley supplies essential
ground water to the river system. For
al practical purposes, this aquifer has
been the only source of water in the
area for human society and aquatic
life.

The Topeka shiner (Notropis topeka)
is a native species minnow that was
once common in headwater streams
of the Midwest and western prairie.
The species is estimated to have had
a wide range across several states
but is now restricted to portions of
these areas. The species is in
decline in Kansas, Missouri,
Nebraska, and Iowa. The Topeka
shiner now exists in less than 10 per-
cent of its historic geographic range
in highly fragmented populations.
The USFWS listed the species as
endangered on January 14, 1999.
Recent studies in Minnesota have
shown that relatively abundant popu-
lations appear to be surviving across
much of the southwestern portion of
the state.

Research has shown that off-channel
habitats (OCHs - ponds and meander
cut-offs) may be particularly impor-
tant to the species’ survival by acting
as sanctuaries or critical habitats in
the species’ life cycle. These habitats
were suspected of being fed mostly
by ground water from the surficial
alluvial aquifer associated with the
river system. Therefore, a better
understanding of the shallow
ground-water system was a priority
for protecting the species in this area.
In an area where aquifers typically
have limited capacity, large
ground-water appropriations from
shallow aquifers, near OCHs, could
dewater them. Poorly planned
ground-water appropriations could, in
this manner, result in the loss of habi-
tat needed by the Topeka shiner to
survive.

The project had three main phases.
The first phase was an assessment
of the species’ distribution. In spring
2001, Topeka shiner populations
were documented at 29 OCHs by
capturing all the swimming aquatic
organisms with a one- or two- person
seine and visually identifying the
Topeka shiner individuals. Previous
assessments showed that the
in-stream occurrences of the Topeka
shiner are fairly evenly distributed
within the river system. Similarly, the
species was found in most of the
OCHs. Together, these data under-
score the generally favorable condi-
tions that appear to exist in this area
for the species.

The second phase was an assess-
ment of ground-water and sur-
face-water interactions at the OCHs.

Ground water maintains a steady tem-
perature that is close to the mean
annual air temperature. Sediment
temperatures measured with a tem-
perature probe beneath the OCHs
during late summer showed moderate
to strong ground-water connections at
most of the OCHs.

The third phase of the project included
the creation of a series of maps (Fig-
ure 1) describing the regional bound-
ary, water-table elevation, and
thickness of the Rock River valley
alluvial aquifer. The aquifer thickness
map was created from a combination
of existing well and soil boring infor-
mation from the County Well Index

Figure 1. The Rock River watershed and surficial alluvial aquifer in Minnesota.
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To peka Shiner, cont.

USGS Announces Fact Sheet on Nutrients in the Upper
Mississippi River

Nutri ents in the Upper Mis sis sippi River: Sci en tific infor ma tion to sup port man -
age ment deci sions. U.S. Geo log i cal Sur vey Fact Sheet 105-03, July 2003, 6p.

This fact sheet sum ma rizes exam ples of USGS long-term mon i tor ing and
research about nutri ents in the Upper Mis sis sippi River Basin upstream from
the con flu ence of the Ohio River. Man age ment of this impor tant agri cul tural,
rec re ational, and nav i ga tional region of the nation relies on sound sci en tific
infor ma tion. 

Many ques tions remain about the best meth ods and pri or i ties for man ag ing
losses of nutri ents from human activ i ties to aquatic sys tems and this paper also 
offers sug ges tions for addi tional research.

—For more information, contact Jeff Stoner, U.S. Geo log i cal Sur vey,
Min ne sota Dis trict, (763)783-3100, or check the district's web site at
http://mn.water.usgs.gov. — con tin ued on next page

Cap il lary Fringe, cont.

Nei ther does GIS tech nol ogy replace the need for basic field work, map ping
and data col lec tion. But it makes it eas ier to ana lyze that infor ma tion once it is
in hand.  You need GIS tools on your desk top. The ease with which you can
make com pli cated anal y ses and view the results will quickly make you a con -
vert. You can elect sim ply to view and map datasets, or you can make your
own datasets, cre ate your own exten sions (cus tom ized scripts or pro grams),
and per form com pli cated 3D anal y sis. Most likely you will do some thing in
between, but you’ll use it every day. Go forth and con quer!

 “And so my fel low ground wa ter pro fes sion als: ask not what GIS can do for
you, ask what you can do with GIS.” (MGWA pres i den tial inau gu ral address,
January 20, 1961). 

Steve Robertson is a hydrogeologist with the Minnesota Department of Health, 
which means he must make it clear that the views expressed here are not
official MDH policy. Comments on this article (or other quotes involving GIS) to 
newsletter@mgwa.org.

and geo phys i cal data (sur face resis tiv ity image data) col lected by the Min ne -
sota Depart ment of Nat u ral Resources for this pro ject at 60 loca tions.

The aqui fer thick ness map will not only help us under stand where in the water -
shed the spe cies may be the most vul ner a ble, it is also an impor tant water
resource inven tory tool in an area of scarce water resources.  As part of this
research some thick and poten tially pro duc tive por tions of the aqui fer were dis -
cov ered, which should be good news for the future of both humans and fish.

The report is avail able at the DNR Waters website
http://www.dnr.state.mn.us/waters/index.html or the DNR EcoServices website
http://www.dnr.state.mn.us/ecological_services/nongame/projects/
research_reports/fish.html.  

The report includes water table and sat u rated thick ness infor ma tion of pre vi -
ously unmapped areas north of Luverne.  The thick est por tion of the surficial
aqui fer was found in the Edgerton area where the aqui fer was com monly 40 to
80 feet thick.  The sat u rated thick ness map was devel oped using exist ing data
from the County Well Index, sup ple mented with infor ma tion from sur face resis -
tiv ity images col lected by DNR staff.  The green tri an gles show occur rences of
the Topeka shiner in off-chan nel hab i tats dur ing the spring of 2001.

For more infor ma tion con tact Jim Berg (jim.berg@dnr.state.mn.us) at
651-297-4605 or Todd Petersen (todd.petersen@dnr.state.mn.us) at
651-296-0439.

How Geology Contributes
to Water Quality
Impairments — An
Example from Walker
Brook, Red River of the
North Watershed,
Minnesota 

Arti cle com plied by Molly MacGregor,
Red River Basin Coor di na tor, Min ne -
sota Pol lu tion Con trol Agency, based
on stud ies and unpub lished reports by 
Joseph Magner, Prin ci pal
Hydrogeologist, Min ne sota Pol lu tion
Con trol Agency, and Rob ert Melchior,
Pro fes sor Emer i tus of Geol ogy,
Bemidji State Uni ver sity. 

Nearly 2,000 seg ments of Min ne -
sota’s rivers and streams do not meet
state and fed eral water qual ity stan -
dards and have been des ig nated as
“impaired” by the Min ne sota Pol lu tion
Con trol Agency (MPCA). Research ers 
in the Red River of the North drain age 
basin have found that the water qual -
ity of streams that flow through exten -
sive fens are influ enced by anoxic
ground wa ter dis charged to sur face
waters at low flow, and that for at least 
one river, its “impair ment” is the result
of nat u ral con di tions. 

Walker Brook is a trib u tary that joins
the Clearwater River near Bagley,
Min ne sota (Fig ure 1). MPCA’s mile -
stone water qual ity mon i tor ing pro -
gram doc u mented dis solved oxy gen
lev els below the state stan dard of 5
mil li grams per liter (mg/L) in late sum -
mer and fall over a 10-year period.
List ing as an impaired water requires
the state to con duct a study of the
sources of the pol lut ant, and to pro -
pose a strat egy to achieve the water
qual ity stan dard. 

As shown in Fig ure 2, dis solved oxy -
gen (DO) was typ i cally between 5 and 
5.5 mg/L (Jan u ary until soil thaw in
March) at County Hwy 19. After soil
thaw, dis solved oxy gen increased
above 7 mg/L and con tin ued to
increase up to 9.67 mg/L with
April/May pre cip i ta tion and asso ci ated 
run off. Dur ing this time period,
stream-flow increased by nearly an
order of mag ni tude. As stream-flow
decreased in June, dis solved oxy gen
dropped to about 6 mg/L.
Stream-flows then increased in July,
through August and into Sep tem ber.
How ever, dis solved oxy gen gen er ally

http://mn.water.usgs.gov
http://www.dnr.state.mn.us/waters/index.html
http://www.dnr.state.mn.us/ecological_services/nongame/projects/research_reports/fish.html
http://www.dnr.state.mn.us/ecological_services/nongame/projects/research_reports/fish.html
mailto:jim.berg@dnr.state.mn.us
mailto:todd.petersen@dnr
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decreased to values below 5 mg/L.
Even though stream-flow increased
again in the late summer to
stream-flows similar to those
observed in May, the dissolved oxy-
gen response was opposite of the
May trend. Clearly, water tempera-
tures were different in August com-
pared to May, and warmer
temperatures will result in lower DO.
However, the primary condition driving
the difference is the change in
hydrologic pathways.

Transpiration moves near-shore,
riparian shallow water through vegeta-
tion. This in turn creates a gradient for
deeper ground water to rise and dis-
charge into riparian wetlands and
Walker Brook. Unless an overwhelm-
ing amount of new precipitation is
added to the watershed (dilution), typ-
ical (1-to-5-yr recurrence interval)
storm events will displace pre-existing
watershed water (ground water and
interflow) into Walker Brook. Anoxic
ground water along with oxic precipi-
tation passing through organic sedi-
ments will result in low DO and low Eh
(redox potential). Dissolved oxygen
ranged from 1.37 mg/L in late Sep-
tember to over 10 mg/L in mid-Octo-
ber at this site. These are conditions
typically associated with wetlands. A
small amount of anthropogenic load-
ing from pasture runoff and septic sys-
tems could find its way to this wetland,
however numerous studies have
shown that wetlands, even with rela-
tively high non-point source pollutant
loads, are able to attenuate polluted
runoff.

Water quality investigations at Walker
Brook suggest that the glacial events
that produced the arrangement of soil
material, hydrologic pathways of
water movement, and the associated
valley type are the predominant fac-
tors that influence water quality in the
stream. Stream-flows measured in
2002 ranged from 2.5 cubic feet per
second (cfs) in early March to more
than 20 cfs in early May at County
Highway 19, below a large riparian
wetland (Figure 3) and the electric
conductance varied from 350
microsiemens per centimeter (� S/cm)
to 550 � S/cm during 2002, with the
highest readings in mid-October.

Walker Brook originates from a series
of seeps and springs along the west
flank of a tunnel valley (Figure 4;

— continued on next page

Figure 1: Location of Walker Brook in Clearwater County, Minnesota. USGS
base map (original scale 1:100,000).

Figure 2: Walker Brook stream flow and dissolved oxygen at RW19 during
2002. Graph provided by Joseph Magner, MPCA.

Figure 3: Walker Brook stream flow and electric conductance at RW19 during
2002. Graph provided by Joseph Magner, MPCA.

Walker Brook, cont.
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Wright, 1993) segment that was
eroded into deposits of the Wadena
lobe by sub-glacial streams draining
basal melt water from beneath ice of
the Wadena Lobe.

The tunnel valley was active intermit-
tently during much of the latter half of
the Wisconsinan glaciation but devel-
oped most of its modern form during
the Itasca Phase, which occurred
toward the end of the activities of the
Wadena Lobe. During this time
frame, drainage was toward the
southeast into a larger tunnel valley
that contains Upper Rice Lake. Final
modification of the valley occurred
during and subsequent to the late
Wisconsinan Des Moines glaciation.

During the formation of the middle
Wisconsinan Itasca Moraine between
Walker and Park Rapids (20,000 BP),
sub-glacial erosion in the tunnel val-
ley exposed pre-existing till units
including those of the Hewitt phase,
and possibly also, those of earlier
glaciations - cf. Walker Brook Reser-
voir Project Feasibility Study, 21 Dec.
1988. It is this stratigraphic sequence
that controls the ground water system
operating at Walker Brook (Figure 5).
The oldest till unit seen in the tunnel

valley is a very sandy till with a high
hydraulic conductivity, probably ~10

-2

cm/sec or greater. This unit, a major
regional aquifer, is of Hewitt age
(25,000 BP) or older and is overlain
by a silty clay unit, possibly a lake
deposit or a lodgement till, that has a
very low hydraulic conductivity, esti-
mated at < 5.9 X 10

-7
cm/sec. The

lake deposits are discontinuous later-
ally but where present, they confine
the Hewitt aquifer. Above the confin-
ing layer is ground moraine of the
Itasca phase. These deposits exhibit
a range of facies from silty-to-sandy
and have estimated hydraulic con-
ductivities intermediate between
those of the confining layer and the

Hewitt phase deposits. Thin and dis-
continuous beds, mostly outwash of
the St. Louis and Des Moines lobes,
occur from place to place on the high-
lands of the drainage basin, and within
the northern parts of the tunnel valley,
relatively thick outwash deposits
occur. St. Louis deposits to the north
and west of the drainage basin bury
the tunnel valley.

During the waning phases of the
Itasca lobe, glacial ice in the Walker
Brook area stagnated as its accumula-
tion zone retreated northward.
Hydraulic pressure within the ice tun-
nel was reduced and in places, the
tunnel roof collapsed. The collapsed
ice block, that became Walker Brook
Lake, was buried by debris flow and
stream deposits as the Wadena ice
wasted away. Permafrost and defla-
tion features in the region (Melchior
2003, Wright, 1972) suggest cold and
dry conditions lasting through the
advance of the St. Louis lobe about
12,000 BP. In keeping with other lakes
in this area, the evidence suggests
that the ice blocks did not melt until
after the retreat of the St. Louis lobe
around 11,000 BP (Wright, 1993).

The St. Louis lobe deposited a thin
and discontinuous veneer of sediment
over the Walker Brook area but its
erosive effects were minimal, possibly
due to permafrost. The major effect of
the St. Louis and Des Moines lobes
was to depress the crust locally,
resulting in the formation of a marginal
stream system carrying seasonal melt
water along the margin of the ice
(Figure 6). The position of this system
approximates the east-west portion of
the modern Mississippi and portions of
the Clearwater River valleys. Walker
Brook, which was probably temporarily
dammed from time to time by debris
flow from the St. Louis ice, flowed
northward out of the area of Walker

Figure 4: Tunnel
Valleys in the Itasca
Moraine; provided
by Dr. Robert
Melchior, from
Wright, H.E. Jr.
1993. History of the
landscape in the
Itasca Region. In,
Bradbury, J.P. and
W.E. Dean, (eds.)
Elk Lake Minnesota:
Climate Change in
the North Central
United States. GSA
Special Publication
276.

Walker Brook, cont.

— continued on next page
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— continued on next page

Figure 6. Diagrammatic cross-sec-
tions through the Walker Brook area.
(1) Area as it appeared around
15,000 years ago. An ice block that
will become Walker Brook Lake is in
place. Regional drainage is to the
south. Confining layer is shown in
black. (2) Advance of Des Moines
age ice depresses the surface, drain-
age is diverted to the north. (3) Mod-
ern day: drainage is into the
Mississippi-Clearwater trough that
was formed by crustal depression
during (2). St Louis/Des Moines
deposits at the surface in the north
and west. Crust is rebounding to its
original position after the ice load has
melted away.

Walker Brook, cont.

Figure 5: Block diagram illustrating the spatial relationships between various
glacial deposits in the Walker Brook area. Not to scale.

Brook Lake as a tributary to this sys-
tem. During this time, steep walled
V-shaped cross-sections of the current
Walker Brook valley were formed by
stream downcutting through till dams
derived from both the St. Louis lobe
and the wastage of the Itasca phase
ice.

The modern Walker Brook valley can
be subdivided into two geomorphic
types, narrow, V-shaped portions and
very wide sections characterized by
fens. Wide divisions originated as tun-
nel valley remnants and narrow por-
tions, with steep sides, were down-cut
by stream erosion during the last part
of the Wisconsinan glacial period. The
tunnel valley sections are typically
wide, floored by thick (10’s of meters)
sequences of sandy, gravelly
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be transitional areas because the dif-
ferences among lakes, wetlands, and
streams become blurred by subtle
features of channel depth, sediment
transport, and vegetation. The
Walker Brook watershed must first be
defined as a valley type formed by
glacial flows that no longer exist. Gla-
cial strata force water to move later-
ally and discharge as headwater
springs and valley fens. Much of
Walker Brook is a lacustrine flowage,
which is different than pool/riffle sys-
tems and should not be classified as
such; a change in classification to
reflect Walker Brook’s natural

— continued on next page

conditions will solve this water quality
impairment.

References:

Alexander S.C., and E.C. Alexander
Jr. 1992. QA/QC methods for major
cation/anion analysis. Department of
Geology and Geophysics, Univ. of
Minnesota, Mpls, Mn.

Burns, D.A., McDonnell, J.J., 1998.
Effects of a beaver pond on runoff
processes: comparison of two head-
water catchments. J. Hydrology,

glacio-fluvial deposits and character-
ized by wide fens on either side of a
clearly underfit stream. The fens con-
sist of sapric peat up to 10 meters or
more in thickness. The narrower por-
tions of the valley have little or no
floodplain, little or no glacio-fluvial
base, and no fens. These sections
were cut into previous ground
moraine and outwash deposits by
overflow from melt water ponded in
the remnant tunnel valley sections by
glacial activity during the Des Moines
glaciation.

Surface springs discharging into
Walker Brook are usually marked by
prominent slump structures along the
valley sides. These are recognized
by groups of en echelon scarps dip-
ping toward the valley walls. The
individual scarps are relatively small,
around a meter or so and occurred in
groups up to 30-meters wide and
5-10 or more meters high. Ground-
water sapping is responsible for
these slumps and is occurring by
means of large discharges from the
highly permeable Hewitt aquifer that
erodes sands from beneath the con-
fining layer. Slumping mostly occurs
in the narrow portions of the valley
where lateral support for the confin-
ing layer is absent or near road
ditches, where the angle of repose
for saturated sands is exceeded.

The ground water system consists of
an upper aquifer (deposits of the St.
Louis, and Itasca glacial tongues)
separated from a lower aquifer
(deposits of the Hewitt Phase and
earlier) by a discontinuous, clay rich
confining layer. Where present, the
confining layer isolates the Hewitt
aquifer from the upper aquifer so that
the two function independently from
one another. The upper aquifer is
more responsive to seasonal
changes in precipitation and
evapotranspiration and the residence
time of water can be expected to be
less than in the lower aquifer. Many
areas of the upper aquifer can be
thought of as perched water and will
fluctuate significantly in discharge
during a single season. Discharge
from the Hewitt aquifer on the other
hand, can be expected be more con-
sistent over time and to have higher
conductivities and lower DO.

Riparian wetlands are common in
northern Minnesota. Lacustrine
flowages are low gradient and wide
valley systems formed during the gla-
cial era. Low gradient reaches can

Walker Brook, cont.
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205:248-264.

Drimmie, Rob ert J. Envi ron men tal
Iso tope Lab, Uni ver sity of Waterloo.
http://sciborg.uwaterloo.ca/~rkhmskrk/

Fritz, P. and Fontes, J. Ch., 1986.
Hand book of Envi ron men tal Iso tope
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Min ne sota Ripar ian Wet land
Biocriteria: Ini tial devel op ment in the
St. Croix River Basin. MPCA Bio log i -
cal Mon i tor ing Pro gram Report
CD985238-01.

MPCA Ambient Ground
Water Quality Monitoring
in Minnesota

The Min ne sota Pol lu tion Con trol
Agency is estab lish ing an ambi ent
ground water qual ity mon i tor ing net -
work in Min ne sota, as part of a joint
plan for con duct ing ground water
qual ity mon i tor ing with the Min ne sota 
Depart ments of Agri cul ture (MDA)
and Health (MDH). Data col lected
from MPCA’s net work, along with
data col lected by MDA and MDH, will 
pro vide infor ma tion about the qual ity
of Min ne sota’s ground water and
helps iden tify trends in water qual ity.

What is am bi ent mon i tor ing?

Ambi ent mon i tor ing, also called con -
di tion mon i tor ing, involves rou tine
sam pling of ground water in a vari ety 
of envi ron men tal set tings across
large geo graphic areas. Ambi ent
mon i tor ing rep re sents ‘typ i cal’ or
‘back ground’ ground water qual ity in
an area. For exam ple, ambi ent mon i -
tor ing would not be con ducted where
there is known con tam i na tion, nor
would ambi ent mon i tor ing be con -
ducted exclu sively in areas where

human impacts are min i mal, such as
heavily for ested areas.

Why con duct am bi ent mon i tor -
ing?

More than 70 per cent of Min ne so tans
get their drink ing water from aqui fers,
that is, ground water. Pre vi ous stud ies 
show that rou tine human activ i ties
impact ground water qual ity. Exam -
ples include ele vated chlo ride con -
cen tra tions in areas where road salt is 
applied, ele vated nitrate con cen tra -
tions in agri cul tural areas and in res i -
den tial com mu ni ties ser viced by
Indi vid ual Sew age Treat ment Sys -
tems (sep tic sys tems), pres ence of
pes ti cides in agri cul tural areas and
some urban areas, and pres ence of
fuel oils and indus trial sol vents in
com mer cial and indus trial areas. 

Reg u la tory pro grams, such as
Superfund, address known con tam i -
na tion sources but do not pro vide
infor ma tion on the gen eral qual ity of
ground water in Min ne sota. Ambi ent
mon i tor ing, how ever, is designed
solely to inform us about the gen eral

Walker Brook, cont.

— con tin ued on page 23

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://sciborg.uwaterloo.ca/~rkhmskrk/
http://www.mgwa.org/comments/comment.php
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qual ity of ground water. Data col -
lected through ambi ent mon i tor ing
helps answer the fol low ing
ques tions:

· What is the qual ity of Min ne sota’s 
drink ing wa ter?

· Is wa ter qual ity get ting better,
worse, or not chang ing?

· Which hu man ac tiv i ties have the
great est im pact on ground wa ter
qual ity?

· Are there new, emerg ing ground
wa ter qual ity con cerns?

· Are man age ment ac tiv i ties hav -
ing an im pact on ground wa ter
qual ity?

Where will MPCA’s am bi ent
mon i tor ing oc cur?
Ambi ent mon i tor ing con ducted by the 
MPCA is lim ited to issues for which
the MPCA has stat u tory author ity. For 
exam ple, the MPCA has author ity to
col lect sam ples for indus trial chem i -
cals but does not have author ity to
mon i tor for agri cul tural chem i cals in
ground water. After an exten sive lit er -
a ture review, we con cluded the fol -
low ing issues were of great est
con cern to the MPCA: 

· Pres ence and con cen tra tions of
fuel oils, in dus trial sol vents, and
other com mer cial and in dus trial
or ganic chem i cals in ur ban ar eas. 

· Con cen tra tions of ni trate in
ground wa ter be neath res i den tial

ar eas, par tic u larly those
ser viced by sep tic sys -
tems.

Other ground water
qual ity issues may be of 
con cern in the future.
Exam ples include pres -
ence of per sonal care
prod ucts and
pharmaceuticals in
ground water and
ground water impacts
from land appli ca tion of
wastes. Ambi ent mon i -
tor ing is pri mar ily lim ited 
to areas of the state
where ground water is
sen si tive to con tam i na -
tion, the above water
qual ity issues exist, and 
where we have an ade -
quate num ber of sam -
pling points (i.e.
suf fi cient quan ti ties of
wells). 

The fig ure to the left 
shows areas ten ta tively

selected for ambi ent mon i tor ing
includ ing Brainerd, Roch es ter, St.
Cloud, and sev eral com mu ni ties in
the north ern and east ern half of the
Twin Cit ies Metro Area. Con clu sions
made from anal y sis of data col lected
in these areas will be used to under -
stand ground water qual ity in other
areas of the state as well. Annu ally,
we will sam ple about 25 wells from
loca tions out side these study areas.

The MPCA net work has been jointly
designed with MDA and MDH to
address ground water issues out side
the author ity of the MPCA. An exam -
ple is a coop er a tive effort with MDA
to sam ple for pes ti cides in urban
areas (see related arti cle on page 7).

What does am bi ent mon i tor ing
en tail?
The ambi ent mon i tor ing net work con -
sists of a net work of 100 to 150 shal -
low mon i tor ing wells cou pled with
100 to 150 deeper drink ing water
wells. The shal low wells pro vide an
early warn ing net work in which we
expect to first see changes in water
qual ity. The deeper wells pro vide
infor ma tion about the qual ity of water
that peo ple are drink ing. Fig ure 1 on
the next page illus trates this con cept.

Each well is sam pled bian nu ally for
an indef i nite period of time. At each
well, the MPCA col lects sam ples for
chem i cal param e ters that are of con -
cern for the area being sam pled.
Chem i cal param e ters include nitrate,
vol a tile organic com pounds, chlo ride, 
and res i den tial (lawn) pes ti cides in
coop er a tion with the MDA.

When will sam pling be gin?
The MPCA’s mon i tor ing net work was
con structed dur ing 2003. Sam pling
should begin in spring of 2004.

Am bi ent Mon i tor ing, cont.

— con tin ued on next page
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continued on next page

Ambient Monitoring, cont.

More information

For further information about this pro-
gram, contact Mike Trojan at
651-297-5219 or at
mike.trojan@pca.state.mn.us. For
additional information about past
MPCA ambient monitoring, visit
http://www.pca.state.mn.us/water/
groundwater/gwmap/index.html. For
information about the three-agency
joint monitoring plan, visit
http:// www.pca.state.mn.us/water/
groundwater/gwqm-agreement.html

Figure 1: Schematic illustration of shallow and deep wells used for ambient
monitoring.

MGWA Board Meeting
Minutes

February 5, 2004

Place: Keys Cafe, on Lexington in St.
Paul, Minnesota

Attending: Chris Elvrum, President;
Laurel Reeves, President Elect;

Marty Bonnell, Past President; Eric
Hansen, Treasurer; Jon Pollock, Sec-
retary; Jennie Leete, WRI; Sean
Hunt, WRI; Norm Mofjeld, Newsletter
Editor.

Approval of Minutes: Minutes for
the Regular Board Meeting held on

http:// www.pca.state.mn.us/water/groundwater/gwqmagreement.html
http:// www.pca.state.mn.us/water/groundwater/gwqm-agreement.html
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Approval of Min utes: Feb ru ary min -
utes approved con di tion ally, due to
e-mail fail ure not all have reviewed.

Trea surer’s Report: 2003 tax state -
ments filed, cur rent assets $29,452.

Mem ber ship: 480 paid to date, con -
fer ence fee dis cussed; non-mem ber
fee will be set to exceed the
conference fee + mem ber ship cost.

Web Page: updated with foun da tion
nd con fer ence infor ma tion, mem ber -
ship direc tory, cal en dar items were
dis cussed. 

Scan ning Pro ject: bib li og ra phy por -
tion fin ished, work ing on clean ing up

Board Min utes, cont.

April 8, 2004

Place: Black Bear Cross ings Como
Park Pavil ion 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; Jennie Leete, WRI; Sean
Hunt, WRI; Norm Mofjeld, News let ter 
Edi tor.

Approval of Min utes: Min utes for
the Reg u lar Board Meet ing held on
Feb ru ary 5, 2004, were approved by

the Board.  Min utes for the Reg u lar
Board Meet ing held on March 4,
2004, were amended: “clean ing up
scanned pages” was added under
Scan ning Pro ject.  Atten dees were
also added:  Eric, Lau rel, Norm,
Marty, Chris, Jennie and Sean

Trea surer: No activ ity last month. 
$29,435.07 cur rent cash bal ance.

Mem ber ship: Mem ber ship infor ma -
tion passed out by Sean.  Up 10
mem bers from this time last year. 

Web Page: Updat ing cal en dar,
added forms to var i ous pages, Spring 
Conf. on line, updated email ser vices, 
March 2004 news let ter on line. 

Foun da tion: Will meet next week. 
Min i mum of 5 mem bers on Foun da -
tion Board.  Motion to accept Marty
Bonnell, Rob Caho, David Liverseed,
Al Smith, Cathy Vil las-Horns, and Gil
Gabanski as Foun da tion Board of
Direc tors.  Motion passed
unan i mously.  

Edu ca tion: Work ing on Sci ence
Museum. Bid spec i fi ca tions for well
being put together.  

News let ter: Dur ing last meet ing
looked at edit ing pro cess.  Work ing
on sheet to give to con tri bu tors so
that arti cles and fig ures can be pro -
cessed more eas ily by WRI.  Work ing 
on sur vey.  Work ing on June
news let ter.  

Old Busi ness 

Offi cer Man ual – Dis cussed changes.  
Jennie will mod ify. 

Spring Con fer ence – Find ing
speak ers.

Let ter to Leg is la tors – Kraemer
Quarry – Motion to approve sup port
of water reuse con cept related to pro -
posed sur face water treat ment plant
fund ing leg is la tion (HF 1966 – SF
1750) for Kraemer Quarry in
Burnsville.  Motion passed.  Let ter
indi cat ing sup port only for the reuse
con cept, will be mod i fied to remove
any con no ta tions to sup port ing fund -
ing etc.  The let ter will only sup port
reuse of water on tech ni cal grounds.

Fall Field Trip Request from WGWA –
Request from WGWA to put on fall
field trip.  Board decided that MGWA
could help line up speak ers, but not
get involved in logis tics.

Mid west Geosciences Work shop - 
MGWA will adver tise their event in
return for reduced rate for MGWA
mem bers, but MGWA will not be
listed as spon sor.  Adver tise ment will
con sist of one time use of mail ing list, 
post ing of work shop on the web site

Jan u ary 8, 2004, were approved by
the Board.

Trea surer’s Report: No activ ity last
month.  2003 profit about $9,000. 

Mem ber ship: Mem ber ship infor ma -
tion passed out by Sean.  Cur rently
404 mem bers – appears that the
mem ber ship will be sim i lar to the pre -
vi ous year. 

Web Page: Updates on new offi cers.  
Still work ing on email issues that are
keep ing us from send ing mail to our
mem bers. 

Foun da tion: Gordie is leav ing Foun -
da tion.  Rob has expressed inter est. 
Marty will be part of the Foun da tion
com mit tee. 

Edu ca tion: Work ing on Sci ence
Museum Pro ject.

News let ter: Sidebars on News let ter
need to be updated.  Need report
from Foun da tion.  Norm and Jennie
will attend meet ing on pub li ca tion
effec tive ness for $25.00 each (Mid -
west Soci ety of Asso ci a tion
Exec u tives).

Old Busi ness

Sci ence Museum: Seek ing fund ing
from LCMR for dis play. 

Spring Con fer ence: Speak ers being
con tacted. Work ing on final title for
conference 

March 4, 2004

Place: Black Bear Cross ing, Como
Park Pavillion, 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; Jennie Leete,
WRI; Sean Hunt, WRI; Norm 
Mofjeld, News let ter Edi tor

scanned pages.

Foun da tion: no recent meet ing,
grant requests expected from Girl
Scouts and Pro ject Wet, reminded
that requests need to be on proper
forms.

Edu ca tion: Mars – is it ground
water? – media makes no men tion of
GW – this is an edu ca tional
oppor tu nity.

News let ter: Work shop on pub li ca tion 
effec tive ness attended by Tom Clark
and Jennie Leete; they found it quite
use ful & learned of an elec tronic sur -
vey method that is inex pen sive; an
expen di ture of $20 for this sur vey
was approved by con sen sus. 

– March issue is almost ready.

Direc tory: check per sonal infor ma -
tion; send cor rec tions to Jennie
Leete.

Old Busi ness

Sci ence Museum Pro ject - applied for 
LCMR fund ing, - $20,000 avail able
for well drill ing pos si bly this spring, or 
fall if we don’t get it done before the
Big Back yard opens.

Offi cer Man ual – Review and col lect
comments, – will dis cuss next
meet ing

Spring Con fer ence Update –
Reported individual accom plish -
ments, reviewed the con fer ence
agenda, made fur ther sug ges tions

New Busi ness 

National Ground Water Asso ci a tion –
Asso ci ated State Soci ety Pro gram,
dis cussed whether this is a group to
which we should belong; the fee is
$250; decided infor mally that the ben -
e fits were not sig nif i cant enough to
merit the cost.

MGWA Foun da tion, Offi cer appoint -
ments - Pres i dent will have a list of
poten tial appoint ees avail able for the
next meet ing
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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 _______

MGWA Foundation Board
Meeting Minutes

April 13, 2004

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

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

Pres i dent Rob Caho called the meet -
ing to order.  

Agenda Items: Elec tion of Offi cers,
Review of the Bylaws, Spring Con fer -
ence , Trea surer’s Report, New
Requests, and Next Meet ing (time
and place). The Agenda was
approved.

Elec tion of Offi cers: Offi cers
elected for this year were as fol lows:
Pres i dent – Rob Caho, Sec re tary –
Al Smith, Trea surer – David
Liverseed, and MWGA Liai son –
Marty Bonnell. Cathy Vil las-Horns
and Gilbert Gabanski will serve as
Direc tors-At-Large this year.

Review of the Bylaws: Cop ies of
the Bylaws for the MGWA Foun da tion 
were dis trib uted.  A com ment was
made that we could pos si bly amend
them to include a pro vi sion for Vice
Pres i dent.

Spring Con fer ence: May 4, 2004, a
report on Foun da tion activ i ties will be
pre sented – Dis cus sion of poten tial
funds avail able for the Sci ence
Museum Exhibit is $17,362.75 plus
$2000 from the foun da tion.

Trea surer’s Report: Total Assets
(includ ing the endow ment, which is
not avail able for dis burse ment) is
$55,927.89. Fund bal ances are:
$2500 for grants, $3110 for Schol ar -
ships, $17,362.75 is for Sci ence
Museum Ground Water Exhibit, and
$9227 is unre stricted (but the Foun -
da tion has pre vi ously ded i cated
$2,000 of these unre stricted funds to
the Sci ence Museum Pro ject).

New Fund ing Requests: Metro
Childrens’ Water Fes ti val requested
$2000.  Motion was made and car ried 
to sup port the fes ti val with a $1000
dona tion.  The Request for Fund ing
form was dis trib uted.  David
Liverseed offered to con tact Uni ver -
sity Depart ments to see if they had
any field trip or schol ar ship needs.  

Fund-Rais ing Efforts: We dis cussed 
the need to bring fund-rais ing ideas to 
the next Foun da tion meet ing.

Next Meet ing: Next meet ing is June
8th at 11:30 AM at Chevy’s.

Respectfully submitted, Al Smith,
Secretary

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 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

mailto:jaiken@mccainassociates.com



