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Pres i dent's Let ter

I hope your sum mer has been pro duc tive in
the busi ness of ground wa ter and spiced with
a lit tle rest and re lax ation, par tic u larly in our
beau ti ful state. Some of my mem o ries will be
tied to fish ing for elu sive trout in spring-fed
creeks of south ern Min ne sota. For tu nately for
the trout, I’m a nov ice fly fish er man (and
those few that were tricked were re turned). I
was for tu nate to learn some new skills and
knowl edge from a fly fish er man with much
more ex pe ri ence. One tip, learned for those
clear and low-gra di ent reaches of the stream,
was that our move ment in wad ing even ever
so care fully up stream causes rip ples readily
seen by the trout. This sub tle ef fect gives trout 
no tice that some thing was not right in their
hab i tat and the whole idea of pre sent ing a
food source for the trout’s fu ture tak ing can be 
en tirely lost — an op por tu nity also lost for the 
fisher per son. A sec ond tip was “strive for a
good first cast and pre sen ta tion rather than nu -

mer ous line slaps to the stream sur face—keep
prac tic ing.” 

I’m en cour aged to re port that there will be
plenty of chances for the MGWA mem ber ship 
to con sider your col lec tive ex pe ri ences, learn
a lit tle, and to think about the fu ture dur ing
the Fall Con fer ence on No vem ber 13. This
con fer ence is in tended to chal lenge our mem -
bers to step out side of the box mo men tarily
and imag ine what the fu ture might be in
ground wa ter for the next gen er a tion (25-35
years). To help us with that chal lenge, we
have in vited fu tur ist Jack Ba con to help us in
both a sci en tific and en ter tain ing way. His day 
job as a Na tional Aero nau ti cal and Space Ad -
min is tra tion en gi neer de vel op ing the in ter na -
tional space sta tion gives him a good
ap pre ci a tion of the sci en tific method.  His 
av o ca tion as a fu tur ist has re sulted in the 

¾ MGWA Pres i dent
Jeff Stoner

¾ con tin ued on page 2

By Stu Grubb, Emmons and Olivier 
Re sources, Inc.

Well drill ers, en gi neers, and other vol un teers
from Min ne sota are do ing re mark able work to 
bring clean wa ter to Tan za nia. I was for tu nate
to travel to Tan za nia in April 2007 to work on 
wells and a wa ter dis tri bu tion sys tem in a ru ral 
vil lage. The trip was very re ward ing, but it
high lighted the tech ni cal and so cial chal lenges 
of work ing in a de vel op ing coun try.

To un der stand the work that is be ing done in
Tan za nia, you first need to know a lit tle about
the coun try’s his tory and gov ern ment. Tan za -
nia is lo cated on the south east coast of Af rica.
In 1995, the coun try held its first true
two-party elec tions. The pol i ti cians who won
that elec tion have done much to re duce cor -
rup tion and en cour age de vel op ment, in clud ing 
wel com ing mis sion ar ies and other non-gov -
ern men tal or ga ni za tions (NGOs) into the
coun try. In re cent years they have avoided the

¾Teach ing and Train ing the Next Gen er a tion

¾ con tin ued on page 3

wars and po lit i cal un rest that have plagued
many neigh bor ing coun tries.

Tan za nia is still des per ately poor. The av er age 
an nual in come is less than $400 per year. 
Sta tis tics say that as many as 40 per cent of the 

Min ne so tans Take on Clean Wa ter Chal lenge in Tanzania

http://www.mgwa.org/
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MGWA NEWS

Randy Hunt of the U.S. Geo log i cal Sur vey in Middle ton, Wis con sin, has been elected as a 2007 
Geo log i cal So ci ety of Amer ica (GSA) Fel low.  In rec og ni tion of his elec tion, Mary P. An der son
has noted “Randy Hunt is cited for his work on the role of ground wa ter in wet land pro cesses,
wet land res to ra tion, and [wet land] cre ation.  He is also a leader in the ground wa ter mod el ing
com mu nity, par tic u larly in bridg ing fi nite dif fer ence mod el ing with an a lytic el e ment mod el ing
and the ap pli ca tion of in verse mod els.” 

Mem ber News

pub li ca tion of a few books on the sub ject. I
hope he will be able to in spire our mem ber -
ship to ap ply our col lec tive his tory and ex pe ri -
ences to an in no va tive fu ture of ground wa ter
in Min ne sota.

As men tioned in the spring news let ter, the
con fer ence will be linked to a spe cial 25th an -
ni ver sary vol ume of the MGWA News let ter
that will con tain a sam pling of past sci en tific
ar ti cles with se lected com men tar ies on the
cur rent and pro jected value of those top ics for
the fu ture. This an ni ver sary vol ume also in -
tends to cap ture some his tory of ground-wa ter 
ac tiv i ties, events, peo ple, and pol i cies in Min -
ne sota. While think ing about this fu tur is tic
theme for the fall con fer ence and an ni ver sary
vol ume, news about the col lapse of In ter state
35W bridge was rat tling in my head. I was not 
aware of any mem ber ship of MGWA or their
im me di ate fam i lies di rectly af fected by this
trag edy and hope that is the case for all of
you. Then I thought about how the pace of ad -
vance ments in in for ma tion and tech nol ogy

could be stalled by our need as a so ci ety to at -
tend to ag ing in fra struc ture. If we must con -
cen trate on re build ing, would that not take
en ergy away from new meth ods and un der -
stand ing and from con vey ing that un der stand -
ing of less vis i ble re sources, such as ground
wa ter?  Then I also re mem bered the many
con tacts from around the na tion ask ing Min -
ne so tans about our well be ing and safety from 
the bridge col lapse.  Peo ple’s at ti tudes make a 
dif fer ence in how we move for ward. So my
thoughts then fo cused on our re spon si bil ity as
an as so ci a tion of pro fes sion als to pro vide in -
for ma tion and ed u ca tion to fa cil i tate the wise
man age ment and pres er va tion of Min ne sota
ground wa ters.  What do you think?

I en cour age you to prac tice cast ing your imag -
i na tion for a pos i tive fu ture for Min ne sota
ground wa ter. Bring those in no va tive ideas to
MGWA fo rums, such as the Con fer ence, for a 
chance at a good catch. Re mem ber to in vite a
stu dent or in tern. 

¾Jeff Stoner, MGWA Pres i dent

President's Letter, cont.

MGWA mem ber ship re mains strong. The mem ber ship count as shown above is fi nal be cause
dues re ceived af ter Au gust are counted to ward 2008.
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sci en tific and pub lic pol icy

as pects of ground wa ter as

an in for ma tion pro vider;

S Pro tect pub lic health and

safety through con tin u ing

ed u ca tion for ground wa ter

pro fes sion als;

S 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;

S Ed u cate the gen eral pub lic

re gard ing ground wa ter

re sources; and

S Dis sem i nate in for ma tion on

ground wa ter.

Water Project in Tanzania, cont.

chil dren born do not sur vive to age 18.
Waterborne dis eases from un safe wa ter sys -
tems con trib ute sig nif i cantly to the problem.

St. Paul Part ners is a non-profit or ga ni za tion
started by Keith Olson, a well driller from St.
Paul. They have es tab lished a base of op er a -
tions in Iringa in south-cen tral Tan za nia. They 
have two drill rigs and have a net work of
work ers and sup pli ers who can in stall and ser -
vice wells in the area. Through the Evan gel i -
cal Lu theran Church in Amer ica (ELCA) and
the Lu theran Church in Tan za nia, they match
Min ne sota con gre ga tions to Tan za nian con -
gre ga tions and ru ral vil lages. The Min ne sota
churches use these con nec tions to raise money 
and send vol un teers who com plete wa ter
systems and other projects in the villages.

My con gre ga tion, Trin ity Lu theran Church in
Stillwater, was paired with the vil lage of
Mwatasi lo cated about 50 ki lo me ters
south of Iringa. The vil lage has about 
5000 peo ple clus tered in three ar eas
known as Mwatasi, Ibwange, and
Menighi. The lo cal econ omy is al -
most en tirely based on sub sis tence
farm ing. The houses have no mod ern
con ve niences such as elec tric ity,
phones, or wa ter ex cept for a few ra -
dios and cell phones run ning on bat -
ter ies. The only mo tor ve hi cles we
saw be longed to outsiders visiting the 
village.

Ad mit tedly, I went to Mwatasi ex -
pect ing to find de plor able con di tions
and peo ple beg ging for help. In stead,
I found beau ti ful roll ing hills, lush
crops and veg e ta tion (it was the end
of the rainy sea son), and pleas ant
tem per a tures. The peo ple were friendly, wel -
com ing, and help ful and of ten wanted to prac -
tice their Eng lish con ver sa tion skills. Some
had lived in other cit ies or coun tries and had
moved back to Mwatasi. The lack of cars and
slower pace of life in the vil lage were very
pleas ant, at least for the few days we were
there.

Mwatasi is lo cated in the south ern high lands
of Tan za nia at an el e va tion of 6500 ft. Houses 
are clus tered along a high ridge, with farm
fields and wa ter sources down in the val leys.
The wa ter sources are open sumps dug where
springs or ephem eral streams are found at the
base of the hills. The vil lag ers, usu ally women 
and chil dren, carry five-gal lon buck ets of wa -
ter on their heads about 150 feet up steep
paths to their houses. As ex pected, the wa ter
reg u larly tests pos i tive for a host of mi cro or -

gan isms and other pollutants. 

In the 1970’s the so cial ist gov ern ment of Tan -
za nia built wa ter tow ers and dis tri bu tion sys -
tems in many ru ral vil lages. Mwatasi’s wa ter
tower never held any wa ter, ex cept when it
was filled by hand to im press some gov ern -
ment of fi cials. In the 1980’s a Dan ish NGO
put in hy drau lic pow ered pumps to pump wa -
ter from a nearby river. The sys tem was un -
der pow ered and soon fell into dis re pair. This
is a com mon prob lem among wa ter sys tems
in stalled in de vel op ing coun tries. NGOs of ten
re port that 50% of the sys tems, in clud ing sim -
ple hand pumps, are not op er at ing only a short 
time af ter they are in stalled for a va ri ety of
rea sons including lack of maintenance and
spare parts.

Our group was de ter mined to avoid these

— con tin ued on page 4

¾ Pre par ing to in stall a new well

prob lems, and so we made a long-term,
broad-based com mit ment to build ing and
main tain ing the wa ter sys tem. Teams of vol -
un teers have vis ited many times, usu ally stay -
ing about two weeks. Plan ning and or ga niz ing 
be gan in 2005. In 2006 wells were drilled and
pump houses built. In 2007 we made up grades 
to gen er a tors and the dis tri bu tion cen ter. In
2008 we will con tinue to work with vil lage
lead ers on main tain ing the sys tem and ex -
pand ing it through out the vil lage. Along with
de sign ing and con struct ing the wa ter sys tem,
we have also worked with the vil lage on hy -
giene and other so cial is sues related to
improving people’s general health.

The wa ter sys tem we de signed for the vil lage
con sisted of four 4-inch wells lo cated near the 
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ex ist ing wa ter sup ply sumps. Each well was
about 30 feet deep and com pleted in a fine
sand for ma tion. Sub mers ible elec tric pumps
move wa ter up the hill to the dis tri bu tion sys -
tem and the wa ter tower. The pumps are pow -
ered by die sel gen er a tors lo cated in pump
houses at the top of the hill. The dis tri bu tion
sys tem in cludes about 12 com mu nity taps
located throughout the village.

On our April trip, we at tempted to in stall a
new well with out a drill rig, us ing a trash
pump and a wash down fit ting. This method
forces wa ter through a valve at the bot tom of
the well cas ing. The wa ter brings sand and
other “cut tings” to the sur face as the well pipe 
ad vances un der its own weight. This method
works well in silt and sand. Un for tu nately, we 
en coun tered an un ex pected clay layer about
16 feet be low ground, which halted prog ress
un til the pump broke down. With the near est
hard ware store 3½ hours away and very lim -
ited time in the vil lage, we de cided to aban don 
the new well and in stead fo cus on in stall ing a
new die sel gen er a tor, bring ing the old wa ter
tower on line, and ex pand ing the dis tri bu tion
sys tem through out Mwatasi and Ibwange. The 
four ex ist ing wells are per form ing well
enough to provide adequate supply to the
village for now.

One of my per sonal high points was cre at ing a 
map of the vil lage from top o graphic data
avail able on the Internet and ae rial pho to -
graphs. No ac cu rate map of the vil lage ex -
isted, which made any sort of plan ning or
sur vey ing un nec es sar ily dif fi cult. I pre sented
and ex plained the map to lo cal teach ers and
vil lage lead ers, along with some sim ple con -
cepts of ge ol ogy and ground wa ter flow. It
was fas ci nat ing to watch as they be came ori -
ented to the map and be gan to rec og nize fa -
mil iar fea tures. Hope fully, some one lo cal will
take this ba sic information and use it to
improve the village.

A key prin ci ple when do ing char i ta ble work in 
other coun tries is to have the lo cal peo ple in -
vest in the pro ject as much as pos si ble, both
with money and la bor. We es tab lished a tar get 
con tri bu tion of about $600, which the vil lage
raised be fore we ar rived. With the help of the
town ad min is tra tor, we found no short age of
ea ger work ers of all ages will ing to dig
trenches, lay pipe, and help with equip ment. It 
was a fun chal lenge to set up a new die sel
gen er a tor and pump con trol ler with peo ple
who do not speak your lan guage and may
have never even op er ated a light switch be -

Water Project in Tanzania, cont.

fore. We can only won der if they learned
enough to re pair and replace the equipment in
future years.

Our great est chal lenge has not been tech ni cal,
but so cial. Years of rule by the Brit ish and
then by a so cial ist gov ern ment have left the
vil lag ers with al most no lo cal gov ern ment and 
no col lec tive knowl edge of how to run a mu -
nic i pal sys tem. Con cepts of how to main tain
roads, schools, and wa ter sys tems or even
how to run a town meet ing seem very for eign
to them. We have been work ing with them to
teach ac count ing meth ods, es tab lish a func -
tion ing wa ter man age ment board, and col lect
taxes to pay for sys tem op er a tion and main te -
nance (about 50 cents per month per
household).

On a more re cent visit to the vil lage, mem bers 
from our or ga ni za tion found that the wa ter
sys tem had not been op er at ing for sev eral
weeks. The rea son given was that there was
no money to buy die sel fuel. While this may
be true, the cause of the lack of money to se -
cure safe wa ter is very deeply rooted in com -
plex so cial is sues. Ev ery one in the vil lage
sin cerely wants to have a safe com mu nity wa -
ter sup ply sys tem, but they lack the po lit i cal
struc ture, or ga ni za tional skills, and per sonal
pri or i ties to make it hap pen. We are com mit -
ted to con tin u ing to work with the vil lage and
find long-term so lu tions that will work for
them. We have fund ing to ex pand and com -
plete the wa ter dis tri bu tion sys tem to
Menighi, but we will not move for ward un til
the vil lage can dem on strate that they are able
to sustain operation of the existing system.

I would en cour age all MGWA mem bers to
vol un teer their time to as sist with wa ter pro -
jects in de vel op ing coun tries. Your skills are
des per ately needed. It is a rare op por tu nity to
make a huge dif fer ence and im prove the lives
of many peo ple. More in for ma tion about St.
Paul Part ners is avail able at
www.stpaulpartners.com.

MGWA's Cor po rate 
Mem bers

Leggette, Brashears &
Graham, Inc.

Barr Engineering
Company

Geomatrix

ARCADIS

Interpoll, Inc.

WSP En vi ron men tal
Strat e gies

Liesch As so ci ates, Inc.

TestAmerica, Inc.

North east Tech ni cal
Ser vices

Soil En gi neer ing 
Test ing, Inc.

Links at www.mgwa.org

Save the Date!

MGWA's 25th 
An ni ver sary 
Con fer ence and 
Cel e bra tion

No vem ber 13, 2007

See page 22 for de tails.

http://www.stpaulpartners.com
http://www.mgwa.org
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Two MGWA Of fi cers Sought for 2008

Call for Nom i na tions: The MGWA mem ber ship needs to fill
two of fi cer po si tions—Sec re tary and Pres i dent-Elect—for the
year 2008.

The Sec re tary keeps the min utes of all MGWA Board Meet ings
and is the cus to dian of the As so ci a tion’s of fi cial pa per work. He
or she also as sists with con fer ence plan ning. The Pres i dent-
Elect takes a lead er ship role in the plan ning of one or more of
the MGWA meet ings while “learn ing the ropes” of MGWA
lead er ship. Here’s a chance for you or some one you nom i nate to
get in on the front end of ground wa ter re source protection in
Minnesota.

The Sec re tary serves a two-year term, and the Pres i dent-Elect
serves a year be fore be com ing Pres i dent in 2009, fol lowed by a
year as Past-Pres i dent. The Past-Pres i dent also serves on the
MGWA Foun da tion Board. Send your nom i na tions by 
No vem ber 1 to MGWA, 4779 126th St. North, White Bear Lake,
MN 55110-5910, or by e-mail to: office@mgwa.org. 

— con tin ued on page 6

Eth a nol Pro duc tion, Reg u la tion and Wa ter 
Use in Min ne sota

Eth a nol, also known as ethyl al co hol or grain al co hol, is a clear,
col or less liq uid made by fer ment ing and dis till ing plant ma te rial, 
most com monly corn.  A bushel of corn pro duces as up to three
gal lons of eth a nol.  His tor i cally, the most com mon use of eth a -
nol has been as a per for mance enhancer in gas o line and, more
re cently, as a ma jor com po nent of gas o line at a blend of up to 
85 per cent (called E85) for ve hi cles whose en gines are de signed
to run on it (called flex-fuel vehicles or FFVs).

Eth a nol de mand has in creased rap idly re cently be cause of the 
fa vor able eco nom ics of eth a nol ver sus gas o line, al beit en hanced
by gov ern ment sub si dies, and the need to re place methyl 
ter tiary-butyl ether (MTBE) as an oc tane booster in gas o line. 
MTBE has been im pli cated in ground wa ter con tam i na tion in ci -
dents, es pe cially in the east ern United States.  Eth a nol’s growth
has been so dra matic that there are now con cerns about the
amount of corn avail able to meet com pet ing de mands for food
and fuel, and the amount of wa ter needed to con vert corn to eth -
a nol, cur rently about four gal lons per gal lon of eth a nol. 

Min ne sota is a lead ing state in eth a nol pro duc tion and leads the
na tion with an E85 fuel ing net work of nearly 400 re tail and fleet
fill ing sta tions as of Au gust 2007.  Over 150,000 FFVs are cur -
rently reg is tered in Min ne sota.  About 1200 of these are reg is -
tered to state agen cies as a part of the Gov er nor’s man date to
re duce the use of gas o line in on-road ve hi cles owned by the state 
by 50 percent by 2015.

PROFESSIONAL NEWS

ASSOCIATION NEWS

Sharon (Sherri) Kroening has ac cepted the po si tion of Am bi ent 
Ground Wa ter Mon i tor ing Pro gram Co or di na tor in the Ground
Wa ter and Flow Mon i tor ing Unit at MPCA. Some MGWA mem -
bers may re call that Sherri worked on the Na tional Wa ter Qual ity 
As sess ment (NAWQA) pro gram at the Min ne sota dis trict of fice
of the U.S. Geo log i cal Sur vey (USGS) dur ing the 1990’s. In
2000, she moved to the Or lando, Florida of fice of USGS where
she has worked on a va ri ety of pro grams in clud ing stud ies of the
hydrogeology and chem is try of the karstic Up per Floridan aqui -
fer in cen tral Florida and an as sess ment of the pres ence of pes ti -
cides as so ci ated with cit rus ag ri cul ture in ground wa ter fed lakes
in the Lake Wales Ridge area. Sherri brings a strong set of qual i -
fi ca tions to the job and she and her fam ily are look ing for ward to 
mov ing back to Min ne sota. 

The pre vi ous in cum bent in this po si tion, Melinda (Mindy)
Erickson is mov ing on to an En vi ron men tal Re search Sci en tist
po si tion in MPCA’s En vi ron men tal Re port ing and Spe cial Stud -
ies Unit, where she will be work ing on emerg ing con tam i nant is -
sues, in clud ing stud ies of perfluorochemicals (PFCs) in
Min ne sota ground and sur face wa ter. 

Fi nally, the am bi ent pro gram has hired hy drol o gist Da vid
Duffey to pro vide pro gram sup port and di rec tion to stu dent in -
terns. Da vid co mes to the pro gram well-pre pared, as he was a
stu dent in tern him self dur ing the sum mer of 2004. Da vid co mes
to MPCA from Tetra Tech, Inc. Con grat u la tions to Sherri,
Mindy and Da vid!

MPCA Hires New Am bi ent Ground Wa ter
Mon i tor ing Coordinator

TECHNICAL FEATURE

Fig ure 1: Eth a nol fa cil i ties in Min ne sota, pres ent and fu ture 
(Au gust 3, 2007)
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Min ne sota cur rently has 16 op er at ing eth a nol fa cil i ties with a
pro duc tion ca pac ity of 620 mil lion gal lons per year.  Five 
fa cil i ties are cur rently un der con struc tion that will add an ad di -
tional 450 mil lion gal lons ca pac ity.  Min ne sota’s an nual eth a nol
pro duc tion ca pac ity should ex ceed one bil lion gal lons in 2008. 
About a dozen fa cil i ties are in var i ous plan ning stages that could
add an other 750 million gallons capacity in the coming years.

Most of Min ne sota’s op er at ing and planned eth a nol fa cil i ties are
lo cated along and south of the Min ne sota River (Fig ure 1) where 
most of the state’s corn is grown. Un for tu nately, this is an area
of the state where wa ter re sources, par tic u larly ground wa ter,
may be lim ited.  In ad di tion, ground wa ter in south west Min ne -
sota may con tain high dis solved sol ids and sul fates which may
affect its use as process water.  

As men tioned above, eth a nol pro duc tion is a “wet in dus try” that
re quires large vol umes of wa ter.  Con sump tive wa ter use by eth -
a nol plants largely co mes from evap o ra tion dur ing cool ing and
wastewater dis charge.  Eth a nol plants are de signed to re cy cle
wa ter within the plant.  Wa ter uti li za tion is gen er ally about 
10 gal lons per min ute for each mil lion gal lons of yearly eth a nol
pro duc tion.  A typ i cal plant pro duc ing 50 mil lion gal lons of eth a -
nol per year would need a con stant supply of 500 gallons per
min ute.

Mod ern eth a nol plants have so phis ti cated wa ter treat ment fa cil i -
ties to en able them to use and re cy cle lower qual ity wa ter, which
may in clude sew age treat ment plant ef flu ent.  Con junc tive sit ing
of eth a nol plants and sew age treat ment fa cil i ties is be ing con sid -
ered as growth of the eth a nol in dus try con tin ues.  An other op tion 
may be to site eth a nol and other biofuel fa cil i ties in con junc tion
with pub lic wa ter sup ply sys tems.  Con cerns with these con junc -
tive sit ing sce nar ios, are dis cussed in the ar ti cle fol low ing this
one (“Public Water Supply Wells and Biofuel Facilities”). 

The Min ne sota De part ment of Nat u ral Re sources (DNR) main -
tains re cords on wa ter use by spe cific plants com pared to the
amount of eth a nol pro duced (based on pro duc tion fig ures re -
ported to the Min ne sota De part ment of Ag ri cul ture (MDA),
which may be in com plete).  Min ne sota’s eth a nol plants re port a
wide range of wa ter use, with most plants rang ing from 3.6 to
6.1 gal lons of wa ter con sumed per gal lon of eth a nol pro duced
(Ta ble 1).  The ra tio of wa ter used to eth a nol pro duced has de -
clined from an av er age of 5.8:1 in 1998 to 4.2:1 in 2005, in di cat -
ing that the plants are achieving greater efficiency over time.

The MPCA, along with other state agen cies, has de vel oped a
guid ance doc u ment for build ing an eth a nol fa cil ity in Min ne sota.  
Other agen cies in cluded in the de vel op ment of this doc u ment in -
clude MDA, DNR, the De part ment of Em ploy ment and Eco -
nomic De vel op ment, the De part ment of Trans por ta tion, and the
De part ment of Com merce. Plan ning and Con struct ing an Eth a -
nol Plant in Min ne sota: A Guid ance Doc u ment may be ac cessed
at: www.pca.state.mn.us/publications/ethanol-guidancedoc.pdf

Min ne sota DNR has de vel oped the fol low ing in for ma tion about
en vi ron men tal re view and per mit ting for wa ter quan tity
protection:

S Eth a nol Plants and En vi ron men tal Re view by DNR:
www.pca.state.mn.us/publications/presentations/
ethanol-0207-dnr.pdf

S Wa ter Sup ply Man age ment and Ap pro pri a tion Per mit ting
Reg u la tions: www.pca.state.mn.us/publications/presentations/
ethanol-0207-2-dnr.pdf

S Per mit ting and En vi ron men tal Re view Pro cess for a Large
Wa ter User: www.pca.state.mn.us/publications/presentations/
ethanol-dnrpermitting.pdf

¾ Sub mit ted by Tom Clark, MGWA News let ter Team

Ethanol Production, Regulation and Water Use in Minnesota, cont.

Gallons of water used 

per gallon of ethanol produced

Ethanol Producers 1998 1999 2000 2001 2002 2003 2004 2005

Albert Lea (Exol/Agra Resources) 6.3 6.3 6.0 6.1 5.6 5.5 5.2 4.9

Benson (Chippewa Valley Ethanol) 3.3 3.5 4.8 3.5 3.5 3.1 3.2 3.6

Bingham Lake (Ethanol2000) 4.0 4.2 4.7 4.6 4.3 4.7 4.2 4.4

Buffalo Lake (MN Energy) 10.6 6.2 7.1 6.9 7.0 5.8 4.6 4.5

Claremont (Al-Corn) 4.6 4.3 4.1 4.2 3.9 5.4 4.5 4.3

Little Falls (Central MN Ethanol) - 5.9 4.8 4.2 4.1 3.8 3.5 4.2

Luverne (AgriEnergy LLC) 4.9 5.8 5.2 4.8 4.7 4.6 4.5 4.5

Marshall (ADM) 7.7 7.6

Melrose (Kraft General Foods) 0.6 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Morris (DENCO LLC) 9.3 10.0 12.3 8.2 6.0 6.1 6.0 6.1

Preston (Pro-Corn) 5.6 5.2 4.7 4.6 4.4 4.1 3.8 4.0

St. Paul (MN Brewing) - - 18.7 7.9 21.9 32.6 12.2

Winnebago (Corn Plus) 4.1 3.5 3.5 3.5 4.5 4.1 3.9

Winthrop (Heartland) 4.8 5.1 4.3 5.0 4.1 3.7 4.5 4.2

Source: MN DNR Waters

Ta ble 1: Gal lons of wa ter used per gal lon of eth a nol pro duced for se lected fa cil i ties, 1998 - 2005. MN DNR Wa ters.

http://www.pca.state.mn.us/publications/ethanol-guidancedoc.pdf
http://www.pca.state.mn.us/publications/presentations/ethanol-0207-dnr.pdf
http://www.pca.state.mn.us/publications/presentations/ethanol-0207-dnr.pdf
http://www.pca.state.mn.us/publications/presentations/ethanol-0207-2-dnr.pdf
http://www.pca.state.mn.us/publications/presentations/ethanol-0207-2-dnr.pdf
http://www.pca.state.mn.us/publications/presentations/ethanol-dnrpermitting.pdf
http://www.pca.state.mn.us/publications/presentations/ethanol-dnrpermitting.pdf
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Pub lic Wa ter Sup ply Wells and Biofuel Fa cil i ties

By Well Man age ment Sec tion, Min ne sota De part ment of Health

Biofuel fa cil i ties are re fin er ies that pro duce com pounds used for
fuel from or ganic ma te ri als.  Cur rently, most biofuel fa cil i ties are 
pro duc ing eth a nol and uti lize corn as the bio mass source, al -
though other raw ma te ri als are now be ing con sid ered.  Eth a nol
pro duc tion and the con struc tion of new eth a nol re fin er ies have
in creased mark edly in Min ne sota and through out the up per Mid -
west dur ing the past de cade.  Eth a nol pro duc tion from corn re -
quires sig nif i cant quan ti ties of wa ter, typ i cally 4.0 - 4.8 gallons
of water per gallon of ethanol produced.  

Most eth a nol plants in Min ne sota ob tain their wa ter from
ground wa ter. De vel op ers of eth a nol plants have used sev eral op -
tions for se cur ing the wa ter sup ply.  These op tions can take
many forms, in clud ing con struct ing well(s) ex clu sively for the
use of the plant, con struct ing well(s) to serve both a plant and an
ex ist ing pub lic wa ter sup ply, or sim ply in stall ing well(s) and
con nect ing other nearby us ers to cre ate a new pub lic wa ter sup -
ply.  A de vel oper may even “do nate” a well to a mu nic i pal ity,
and then pur chase the wa ter back.  The rea sons for these ac tions
can vary, such as be ing a sim ple good will ges ture to wards the
lo cal com mu nity, switch ing long-term op er a tion and main te -
nance costs to a mu nic i pal ity, or be ing po ten tially el i gi ble for
fund ing, such as federal funds towards the development of rural
water systems.  

Re gard less of the mo ti va tion(s) or cir cum stances, if a well is to
be con sid ered for use as part of a pub lic wa ter sup ply, it is sub -
ject to a high de gree of re view and ap prov als by the Min ne sota
De part ment of Health (MDH).  Con struct ing a well first and then 
ob tain ing ap proval af ter wards for use as a pub lic wa ter sup ply
source is dif fi cult now, and will be nearly im pos si ble when pro -
posed changes to Min ne sota Rules, Chap ter 4725 (Well Code)
become effective later this year.

A com mu nity pub lic wa ter sup ply is de fined as a wa ter sup ply to 
a res i den tial pop u la tion that serves at least 15 ser vice con nec -
tions or at least 25 res i dents at least six months a year, and in -
cludes mu nic i pal i ties, mo bile home parks, apart ment build ings,
and health care res i dences.  Prior to con struct ing a com mu nity
well, the fol low ing requirements must be met:

S Plans and specifications for the proposed well must be
submitted to and approved by the MDH prior to the start of

any work.  Approval may include specific corrections to the
plans and requirements for notification of MDH for
inspection.

S Well site inspection and approval by the MDH.
S MDH approval of Preliminary Wellhead Protection Area

Worksheet.
S Proof of property ownership and control.
S Com ple tion of a Ca pac ity De vel op ment Worksheet (new

sys tems only).

Even when a wa ter sup ply well is con structed solely to pro vide
wa ter to the plant, there is a very good chance that the wa ter sys -
tem at the plant may be a non-com mu nity pub lic wa ter sup ply. 
A non-com mu nity sys tem serves at least 25 per sons for at least
60 days a year.  A non-tran sient, non-com mu nity sys tem serves
the same 25 or more peo ple at least six months a year, and cer -
tainly would in clude a plant with 25 or more em ploy ees.  Tran -
sient non-com mu nity sys tems in clude all re main ing
non-com mu nity sys tems and typ i cally in clude parks, churches,
camp grounds, and res tau rants.  An eth a nol plant with a stream of 
sup pli ers, truck ers, and other in di vid u als may be a tran sient
non-com mu nity wa ter sup ply, es pe cially if wa ter is avail able to
the pub lic.  Cur rently, the re quire ments for con struc tion of a
non-com mu nity pub lic wa ter sup ply well are the same as for any
other wa ter sup ply well.  The well con trac tor must sim ply no tify
the MDH prior to start of work and the well must be con structed
to current rule requirements. Plan review is not required for the
well.

The pro posed changes to Min ne sota Rules, Chap ter 4725 would
es tab lish more strin gent and spe cific re quire ments for con struc -
tion of a pub lic wa ter sup ply well (both com mu nity and
non-com mu nity), mak ing “con ver sion” from a non-pub lic use
much more dif fi cult.  These more strin gent re quire ments in clude
spe cific no ti fi ca tion pro ce dures, ad di tional sep a ra tion dis tances
from con tam i na tion sources, full-depth grout ing of an nu lar space 
be tween the bore hole and the well cas ing, ad di tional dis in fec -
tion or well de vel op ment, and in stal la tion of a wa ter sam pling
tap.  The MDH an tic i pates that these changes will become
effective by end of 2007.

For gen eral ques tions re gard ing pub lic wa ter sup ply wells, con -
tact Ed Schnei der of the MDH at (651) 201-4595. For ques tions
re gard ing plan re view re quire ments for com mu nity wa ter sup ply
wells, con tact Brian Noma of the MDH at (651) 201-4683.

GROUND WATER POLICY
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Drink ing Wa ter Sup plies and the Ham Lake Fire

By Anita An der son, Min ne sota De part ment of
Health

The Ham Lake for est fire started on May 5,
2007, and burned a to tal of 75,851 acres:
36,443 acres in the United States along the
Gunflint Trail in Min ne sota and 39,408 acres
in Can ada. Many struc tures were lost to the
fire, and many lives dis rupted.

The area along the Gunflint Trail is some what 
unique with re gard to drink ing wa ter. The
bed rock ge ol ogy in the area can make it dif fi -
cult and ex pen sive to drill a well and ob tain an 
ad e quate sup ply of ground wa ter. There fore
ap prox i mately 50% of the busi nesses, and the
ma jor ity of pri vate home and cabin own ers,
use the lakes in the area as their source of
drink ing wa ter. Pub lic wa ter sup plies are re -
quired to pro vide treat ment of sur face wa ter
and con duct daily mon i tor ing to en sure a safe
drink ing wa ter sup ply. Pri vate par ties make
their own de ci sions re gard ing treat ment and
use of the wa ter. For tu nately, wa ter qual ity
mon i tor ing thus far in di cates few ef fects from
the fire on the qual ity of wa ter in the area
lakes, and there are few re ports of dam age to
ground wa ter sup plies. There is at least one
supply, however, that was impacted in a major 
way by the fire.

The Trails End Camp ground is a 33-site
camp ground lo cated at the end of the Gunflint 
Trail. The Ham Lake Fire passed through
Trails End Camp ground on May 7. The fire
burned in a mo saic pat tern, re duc ing some ar -
eas to ash while leav ing other ar eas un -
touched. Un for tu nately, the wa ter sup ply
sys tem was lo cated in an area that burned. 

Wa ter at the camp ground is pumped from a
deep well and into a stor age tank on top of a

Fig ure 1: Trails End Camp ground pump house af ter the Ham Lake Fire.

hill. Wa ter is sup plied by
grav ity feed from the stor -
age tank to the camp -
ground. The build ing that
housed the elec tri cal con -
trols for the well pump sys -
tem, pipes lead ing to and
from the stor age tank, and a 
backup gen er a tor were 
de stroyed in the fire (see
Fig ure 1). In ad di tion,
over head power lines to the 
camp ground were burned.
The steel stor age tank came 
through rel a tively un -
scathed (see Figure 2). 

Plumb ing has now been re -
paired and dis in fected and
a new well-house put in
place, and the sys tem is
again sup ply ing wa ter to
the camp ground. No
changes in wa ter qual ity
have been in di cated. Af ter
run ning off a gen er a tor for
a pe riod of time, the camp ground in stalled a
so lar pump sys tem at the well that will be
used on a per ma nent ba sis. 

All camp sites and boat land ings are open, and
the for est ser vice in -
vites you to take ad -
van tage of the unique
chance to ex pe ri ence
visiting and camp ing
in a post-fire en vi ron -
ment!

Fig ure 2: The steel stor age tank was al most 
un scathed.
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By Mark Jirsa, Min ne sota Geo log i cal
Survey and Paul Weiblen, Uni ver sity of
Min ne sota De part ment of Ge ol ogy and
Geophysics (re tired)

It would be small com fort for those whose 
prop erty was con sumed by the Ham Lake
fire to learn that in the mat ter of a few
min utes some 1,850 mil lion years ago the
en tire Gunflint re gion suf fered a far
greater ca tas tro phe. The Ham Lake for est
fire was noth ing com pared to the dev as ta -
tion wrought by a me te or ite, prob a bly
over five miles in di am e ter that struck the
earth at Sudbury, On tario. The im pact
scat tered a blan ket of de bris from a crater, 
es ti mated to be 160 miles in di am e ter,
over nearly a mil lion square miles. Just as 
there are ben e fits from fires in for ests, the 
Sudbury Im pact Event is just one of the
many geo logic pro cesses that pro duced

the sce nic won ders of North Amer ica.

Min ne sota Geo log i cal Sur vey ge ol o gist,
Mark Jirsa and Uni ver sity of Min ne sota
Ge ol ogy Pro fes sor Emer i tus Paul
Weiblen were sched uled to lead a ge ol ogy 
field trip at the end of the Gunflint Trail
on Sat ur day, May 12. The trip was part of 
the an nual meet ing of the In sti tute of
Lake Su pe rior Ge ol ogy (ILSG), held dur -
ing the week at the Lutsen Re sort on Lake 
Su pe rior. As the fire grew from 17,000 to
nearly 75,000 acres (117 square miles),
the trip was cancelled. How ever, on May
8, Jirsa vis ited out crops where the fire had 
not yet reached in an at tempt to find al ter -
na tive field trip lo ca tions. In the pro cess,
he dis cov ered some un usual fea tures in
the rocks at the top of the Gunflint Iron
For ma tion. Jirsa showed sam ples of the
rocks to Wil liam Ad di son, a col league at -
tend ing the ILSG meet ing. Ad di son rec -
og nized im me di ately that the sam ples
ex hibit the typ i cal tex tures of ma te rial that 
is ejected from a me te or ite crater and de -
pos ited over a large area around the

crater. 

Over the past sev eral de cades, ge ol o gists
have reached a con sen sus that a large me -
te or ite im pact oc curred at Sudbury On -
tario, 1,850 mil lion years ago (Ma). One
of the crit i cal pieces of ev i dence in the
Sudbury re gion is the pres ence of shat ter
cone struc tures (Fig ure 1), pro duced as
the im pact-gen er ated shock wave passed
through lo cal sand stone units. This oc -
curred dur ing a time of de po si tion of

For est Fire on the Gunflint Trail leads to dis cov ery of fur ther ev i dence for an an cient,
gi ant me te or ite im pact at Sudbury, On tario, Can ada

iron-rich sed i ments
(iron-for ma tion) in a shal -
low ocean ba sin that cov -

ered what is now
north east ern Min ne sota,
south ern On tario, and ad -
ja cent re gions. The im pact 
cre ated a crater es ti mated
to be more than 160 miles
in di am e ter, much like
those vis i ble on the Moon
and other ter res trial plan -
ets. From stud ies of lu nar
crat ers and model cal cu la -
tions, im pacts of this mag -
ni tude pro duce “blan kets” 
of ejected ma te rial that
cover an area as much as
five times the ra dius of the crater. On the
Moon, the ejecta blan kets have been rel a -
tively easy to iden tify, be cause the only
ac tive geo logic pro cesses have been suc -
ces sive cratering, de po si tion of ejecta
blan kets, and in-fill ing of the cratered
terrane on the front side of the Moon with 
lu nar lava. Thus, the ge ol ogy of the Moon 
is rel a tively sim ple, con sist ing only of an
an cient cratered terrane (the bright re flec -
tive high lands), the lava in fill ing (the dark 
maria form ing the Man in the Moon), and
the suc ces sion of lu nar ejecta blan kets
that have re mained un dis turbed over geo -
logic time. By con trast, im pact ejecta de -
pos its on Earth are only a mi nor
com po nent in the very com plex suc ces -
sion of ig ne ous, sed i men tary, and meta -
mor phic rocks that make
up our con ti nents. Solely
from a con sid er ation of
abun dance, it is not sur -
pris ing that im pact ejecta
have not been readily rec -
og nized by ge ol o gists. In
ad di tion, it is not clear
what the ef fects of Earth’s 
at mo sphere and hy dro -
sphere were on the al ter -
ation and pres er va tion of

im pact ejecta.

The com plex prod ucts of
im pact range from an gu lar 
frag ments of pre ex ist ing
rocks and par tially melted, 
recrystallized, or glassy
frag ments, to spher -
ules—called accretionary
lapilli—that con dense

Fig ure 1. Shat ter cone struc ture pro duced by shock waves
that passed through sand stone in the Sudbury area. In out -
crop, the point of the con i cal struc ture is to ward the im pact.

from va por in the ejecta cloud. The lat ter
are thought to have orig i nated much like
hail stones formed in tur bu lent storm
clouds. The shock wave pro duced by im -
pact trans ports ejecta away from the site
of im pact at ve loc i ties of miles per sec -
ond. The shock wave on Earth would pro -
duce gi ant tsu na mis. The force of the
cur rents on the bot tom of shal low ocean
bas ins would dis rupt sed i ments on the sea 
floor and rock along shore lines. The layer 
of sed i ment that would ac cu mu late af ter
the tsu nami had passed would be a very
com plex mix ture of dis rupted frag ments
of seafloor, shore line, and ejecta ma te rial. 
In ex po sures on the Gunflint Trail,
accretionary lapilli are part of the brec cia

Fig ure 2. Spher i cal accretionary lapilli ex posed near the
Gunflint Trail. They are in ferred to have formed from co -
alesced ash, drop lets of melt, and frag ments of the tar get
crust, and were pro jected at bal lis tic speeds from the im -
pact site more than 500 miles away.

¾ con tin ued on page 10
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ma trix (Fig ures 2, 3), im ply ing
near-synchronicity of ejecta de po si tion
and tsu nami dis rup tion. Ox i da tion and
hydration would fur ther al ter im pact
ejecta. Only a hand ful of ge ol o gists have
tack led the dif fi cult prob lem of rec og niz -
ing and pos i tively iden ti fy ing the pre sum -
ably mea ger trace of im pact ejecta in rock 
ex po sures around the world. Ad di son and
a fel low high school sci ence teacher,
Greg ory Brumpton, driven by cu ri os ity
and the be lief that ejecta from the
Sudbury im pact must ex ist, be gan a
search about 15 years ago in the Thun der
Bay area. They were aided and en cour -
aged by the rec og ni tion in Aus tra lia of
un usual rocks with some of the char ac ter -
is tics of ejecta ma te ri als de scribed above.
Ad di son and Brumpton fo cused their
search on ex po sures of Gunflint Iron For -
ma tion in the vi cin ity of Thun der Bay.
There they found a 10 to 20 foot thick
layer at the top of the Gunflint Iron For -
ma tion that fits the now ac cepted cri te ria
for im pact ejecta trans ported and de pos -
ited in a tsu nami surge (Ad di son and oth -
ers, 2005). This ex po sure and oth ers were 
de scribed by ear lier ge ol o gists and dis -
missed as a “cha otic mess” at the top of

the Gunflint Iron For ma tion.

Build ing on and ex pand ing Ad di son’s and 
Brumpton’s search for rem nants of the
elu sive Sudbury Im pact ejecta blan ket,
Wil liam Can non of the U.S. Geo log i cal
Sur vey (USGS) has found and doc u -
mented ex po sures of the ejecta blan ket
near five iron ranges in the Lake Su pe rior
re gion in On tario, Mich i gan, Wis con sin,
and Min ne sota (Fig ure 4). Our dis cov ery
adds an oc cur rence in the Gunflint Iron
For ma tion just off the Gunflint Trail. The
sig nif i cance of the ejecta finds is—as
Can non points out—that the layer pro -
vides a unique “time-line,” mark ing a pre -
cise mo ment in the his tory of rocks with
which it is interbedded. It rep re sents a
unique layer that formed in the mat ter of a 
few days or less, 1,850 mil lion years ago,
in an area ex tend ing more than 500 miles
from the point of im pact. In many places,
the rocks stratigraphically be low ejecta
de pos its con tain fos sil re mains of
cyanobacteria, the ear li est pre served
forms of life on earth. Ex cel lent ex am ples 
of these fos sil re mains, called
stromatolites, are well ex posed in lay ers
of the Gunflint Iron For ma tion near the
ejecta layer (Fig ure 5). Iron-for ma tions

Meteorite Im pact, cont.

ap prox i mately equiv a -
lent to the Gunflint oc -
cur on nearly ev ery
con ti nent. This world -
wide depositional event 
is gen er ally thought to
be re lated to the in -
crease in at mo spheric
ox y gen by the pro cess
of pho to syn the sis. At
low lev els of ox y gen,
iron would have been
sol u ble in the early
oceans; but at higher
lev els, the dis solved
iron was ox i dized and
highly in sol u ble. This
re sulted in pre cip i ta tion 
of iron and its in cor po -
ra tion into sed i ments
that were form ing at the 
time. Cyanobacteria are 
thought to have played
a cru cial role in the pro -
duc tion of at mo spheric
ox y gen, and thus, the
or i gin of iron-for ma -
tions. Wil liam Can non
of the USGS has noted
that the world wide oc -
cur rence of iron-for ma -
tion de creases abruptly
in rock lay ers youn ger
than about 1,850 Ma.
Be cause this is also the
date of the Sudbury Im -
pact, Can non has raised 
ques tions about the
broader con se quences
of the im pact, the prin -
ci pal one be ing the ex -
tinc tion of
cyanobacteria, which
would have abruptly
ended the fa vor able
con di tions for for ma -
tion of iron-rich sed i -
ments (now

sed i men tary rocks).

Of the ap prox i mately
174 sci en tif i cally ver i -
fied im pact struc tures
on earth, only one is
larger, and few are
older, than the Sudbury
Im pact www.unb.ca/
passc/ImpactDatabase.
The larg est is the

Fig ure 3. “Tsunamite” brec cia from a Gunflint Trail ex po sure
con tain ing frag ments of iron- and sil ica-rich sed i men tary rocks 
(white) in a ma trix of ejected ma te rial in clud ing spher i cal,
accretionary lapilli. 

Fig ure 4. Map show ing lo ca tions of the Sudbury Im pact and
re cently dis cov ered ejecta de pos its, in clud ing the Gunflint lo -
cal ity shown by star (mod i fied from Can non and oth ers, 2007).

Fig ure 5. Domal stromatolite fos sils from the Gunflint Iron For -
ma tion; 'hard evidence' of cyanobacteria growth on the sea
floor prior to the im pact event.

¾ con tin ued on page 11
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Meteorite Im pact, cont.

Vredefort struc ture in South Af rica, dated at 2,023 Ma. The 
old est is the Suarjarvi Im pact on the Fennoscandian shield, at
about 2,400 Ma. The Chicxulub Im pact on the Yucatan Pen in -
sula of Mex ico—thought to have caused world wide ex tinc tion of 
many spe cies in clud ing di no saurs—is much youn ger (~65 Ma),
and its crater size con sid er ably smaller than that of the Sudbury
Im pact. The ob vi ous im pli ca tion is that, al though Sudbury ejecta
have now been found as much as 500 miles from the site of im -

pact, the event al most cer tainly had global ram i fi ca tions. 

Fur ther doc u men ta tion of the Sudbury Im pact and its ef fects on
geo logic pro cesses at the time will be an in creas ingly im por tant
area of re search. The re cord of me te or ite im pact on the Moon
shows that the size and in ten sity of im pact de creased over time.
The crat ers that de fine the “Man in the Moon” were cre ated by
gi ant im pacts about 4,000 Ma. The im pact rate and impactor size 
de creased to only spo radic, smaller im pacts af ter about 2,500
Ma. Thus, the ef fects of im pact on ter res trial geo logic pro cesses
be fore 2,500 Ma should be even more dra matic than those as so -
ci ated with the Sudbury Im pact. The chal lenge for ge ol o gists is
to rec og nize these ma te ri als in older rocks that have ex pe ri enced
mul ti ple ep i sodes of mag matic in tru sion, de for ma tion, de po si -

tion, ero sion, and veg e ta tion.

Our work on the Gunflint ejecta is in its in fancy. One of the prin -
ci pal cri te ria for iden ti fi ca tion of im pact ejecta is the pres ence of
shards of quartz con tain ing pla nar de for ma tion fea tures. An other 
is the pres ence of high-pres sure min eral poly morphs. At this
writ ing, petrographic study of a small sam ple set has pro duced
no such fea tures; how ever, map ping, sam pling, and pet ro logic
and geo chem i cal anal y ses are un der way. It re mains to be dis cov -
ered what in sights can be gleaned about the Sudbury Im pact

event from study of this new lo cal ity. 

Ref er ences

Ad di son, W.D., Brumpton, G.R., Vallini, D.A., McNaughton, N.J., Da -
vis, D.W., Kissin, S.A., Fralick, P.W., and Hammond, A.L., 2005,
Dis cov ery of dis tal ejecta from the 1850 Ma Sudbury im pact event:
Ge ol ogy 33:193-196.

Can non, W.F., and Ad di son, W.D., 2007, The Sudbury Im pact layer in
the Lake Su pe rior iron ranges: A time-line from the heav ens: In sti tute
of Lake Su pe rior Ge ol ogy, 53rd An nual Meet ing, Lutsen, Minn., v.
53, pt. 1, Pro ceed ings and Ab stracts, p. 20-21.

¾ con tin ued on page 12

Learn ing About Ge ol ogy and Ground
Water with the Pope County Geo logic At las
By Jan Falteisek, Min ne sota De part ment of Nat u ral Re sources,
Di vi sion of Waters

On June 8, about 50 peo ple gath ered in Glenwood, on the shore
of Lake Minnewaska, Pope County, to learn about the ge ol ogy
and aqui fers of Pope County. The pro gram, de signed es pe cially
for county staff, area res i dents, and lo cal de ci sion-mak ers, in tro -
duced the maps and other in for ma tion con tained in the Pope
County Geo logic At las and how they can use it to make
better-in formed en vi ron men tal choices. The pro gram in cluded
pre sen ta tions, a prob lem-solv ing ses sion with at las maps, and a
field tour. Steve Law rence, Pope County, was our very wel com -
ing and ca pa ble host for the pro gram.

Fea tured speak ers were Ken Har ris, Min ne sota Geo log i cal Sur -
vey (MGS); Jim Berg and Julie Aadland, Min ne sota De part ment
of Nat u ral Re sources, Di vi sion of Wa ters (DNR Wa ters); and
Rich Soule, Min ne sota De part ment of Health. Ken re viewed the
geo logic his tory of the area and par tic u larly fo cused on the mul -
ti ple gla cial events that not only con structed the land scape but
also de pos ited the vary ing sed i ments, some of which are im por -
tant ground wa ter re sources. Jim Berg dis cussed in more de tail
his work to con struct maps of three bur ied aqui fers and their
ground-wa ter flow, res i dence time, and pol lu tion sen si tiv ity.
Julie Aadland, a DNR Wa ters area hy drol o gist, re viewed the ad -
min is tra tive pro cess for re spond ing to sit u a tions where pump ing
from one well may cause prob lems in an other well. Rich Soule,
dis cussed the geo logic con di tions in Pope County re lated to el e -
vated con cen tra tions of ar senic in ground wa ter. Pope County is
within the area of Min ne sota where el e vated lev els of ar senic
due to nat u ral con di tions are com monly found. The prob -
lem-solv ing ses sion (Fig ure 1) in tro duced those at tend ing to
some prac ti cal ap pli ca tions of the at las maps. 

The field tour (Fig ure 2) pro vided a close-up look at typ i cal
aqui fer ma te ri als at a gravel pit and, from the bus, views of some 
fea tures of the land scape that re vealed its gla cial his tory. At an -
other stop, Mark Zabel, Min ne sota De part ment of Ag ri cul ture,
re viewed ground-wa ter mon i tor ing re sults in an in ten sively ir ri -
gated area. Fi nally, the tour group vis ited the orig i nal springs
that sup plied water to the city of Glenwood. 

Fig ure 1. Pope County at las work shop at ten dees work ing hard on 
the map ex er cises. 
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DNR Wa ters com pleted the Pope County Geo logic At las, Part B, 
in 2006, which con tains four map plates of ground wa ter con di -
tions and pol lu tion sen si tiv ity. The re port joins the five ge ol ogy
plates of the Part A re port com pleted by MGS in 2003. 

The Pope County Geo logic At las can be viewed on-line at
www.dnr.state.mn.us/waters/programs/gw_section/mapping/
platesum/popecga.html. Dig i tal data can also be down loaded
through the web page. Ad di tional cop ies are avail able from the
MGS or Pope County. 

The next DNR Wa ters pub li ca tion in the County At las Se ries
will be the Crow Wing County Geo logic At las, Part B, which
should be avail able late Sep tem ber. Pre lim i nary plans are un der -
way to hold a sim i lar train ing work shop later in the year or next
spring. At las pro jects in prog ress in clude Todd (Part A pub -
lished), Carlton, McLeod, Carver, Benton, and Chisago. A more
re gional view of the ge ol ogy is pro vided in Part A of the Tra -
verse-Grant Re gional Hydrogeologic As sess ment, com pleted by
the MGS in 2006. The re port can be viewed on-line at:
www.geo.umn.edu/mgs/county_atlas/countyatlas.htm. Part B
will be com pleted by DNR Wa ters in 2008. For more in for ma -
tion con tact Jan Falteisek, DNR Waters, 651-259-5665. 

Pope County Geo logic At las Work shop, cont.

Send your com ments on any ar ti cle to
ed i tor@mgwa.org

Fig ure 2. Jim Berg, DNR Wa ters, ex plains the se quence of mul ti -
ple aqui fers in Pope County on the work shop field tour, as sisted
by Ken Har ris, MGS (left) and Jerry Spetzman, Chisago County
(right).

http://www.dnr.state.mn.us/waters/programs/gw_section/mapping/platesum/popecga.html
http://www.dnr.state.mn.us/waters/programs/gw_section/mapping/platesum/popecga.html
http://www.geo.umn.edu/mgs/county_atlas/countyatlas.htm
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Min ne sota En vi ron men tal In sti tute Pol icy
Fo rum Dis cusses Wa ter Sustainability

On June 20, 2007, about 100 pro fes sion als in ter ested in the
sustainability of Min ne sota’s wa ter re sources met in St. Paul for
a half-day pol icy fo rum hosted by the Min ne sota En vi ron men tal
In sti tute. Jim An der son, co-di rec tor of the Wa ter Re sources
Cen ter at the Uni ver sity of Min ne sota, gave an over view of how
hu man-in duced changes on the land sur face can af fect the
hydrologic cy cle in terms of al tered hab i tats, flow re gime
changes and de creased aqui fer stor age. 

Chris Elvrum of Met ro pol i tan Coun cil En vi ron men tal Ser vices
fo cused on the fu ture of wa ter sup plies in the Twin Cit ies area.
Mu nic i pal ground wa ter sys tems in the met ro pol i tan area serve
about 1.6 mil lion peo ple in 104 com mu ni ties. Ground wa ter is a
high ca pac ity, rel a tively low cost op tion for mu nic i pal wa ter sup -
plies. It of ten re quires min i mal or no treat ment and is less sus -
cep ti ble to droughts than sur face wa ter sup plies. The down side
is that mu nic i pal i ties for the most part have de vel oped their sys -
tems in de pend ently of one an other with out a co or di nated look at
re source sustainability. The Met ro pol i tan Coun cil will be adopt -
ing a re gional mas ter plan for wa ter sup ply de vel op ment in 2008.

Lau rel Reeves of the De part ment of Nat u ral Re sources, Wa ters
Di vi sion dis cussed how ground wa ter with drawal can af fect sur -
face wa ter and vice versa. Ground wa ter has many uses, in clud -
ing a source of pub lic wa ter sup plies, in dus trial pro cess ing and
ir ri ga tion. Con ser va tion is crit i cal to main tain ing an ad e quate
sup ply of ground wa ter. With out con ser va tion mea sures, it is es -
ti mated that av er age wa ter con sump tion in the United States is
72.5 gal lons per ca pita per day. With con ser va tion mea sures, that 
fig ure can be cut to 49.6 gal lons per ca pita per day.
Sustainability can be de fined as the use of wa ter to pro vide for
the needs of so ci ety now and in the fu ture with out un ac cept able
so cial, eco nomic and en vi ron men tal con se quences. Be sides ad -
dress ing de mands col lec tively and us ing wa ter ef fi ciently, it is
time to rec og nize wa ter’s true value when con sid er ing if a wa ter
use sce nario is sus tain able.

Dale Setterholm, As sis tant Di rec tor of the Min ne sota Geo log i -
cal Sur vey, showed how re charge and dis charge are af fected by
in fra struc ture. He made the point that the phys i cal and chem i cal
frame work of an aqui fer, as well as its hydrologic bud get in clud -
ing the stresses placed upon it, must be con sid ered in an anal y sis
of whether or not use of that aqui fer is sus tain able. Mark 
Ma son, pro fes sional ge ol o gist with the Nat u ral Re sources
Group, Inc., dis cussed man ag ing com pet ing needs for lim ited re -
sources us ing eth a nol pro duc tion and wa ter use as an ex am ple.

¾ Sub mit ted by Tom Clark, MGWA News let ter Team

CON FER ENCE AND LEC TURE SUM MA RIES

Non-Tra di tional Karst Meet ing Held
By Kelton Barr and Douglas Bergstrom, Braun Intertec 
Cor po ra tion

On June 20, 2007, a tech ni cal con fer ence on non-tra di tional karst 
– that is, karst fea tures and pro cesses oc cur ring in non-car bon ate
units – was held at the Uni ver sity of Min ne sota St. Paul cam pus
con fer ence cen ter. Co-spon sored by the Uni ver sity of Min ne sota
(U MN) and Braun Intertec, some 35 invitees in cluded ac a demic, 
reg u la tory and pri vate- prac tice tech ni cal ex perts work ing in the
field of karst ge ol ogy. The pur pose of the tech ni cal meet ing was
to for mally rec og nize the pres ence of karst fea tures and pro -
cesses in non-car bon ate rocks in Min ne sota and to dis cuss its im -
pli ca tions for field studies and regulatory applications. 

A num ber of speak ers pre sented tech ni cal pre sen ta tions of case
stud ies. This in cluded an over view by Pro fes sor Cal vin Al ex an -
der (U MN), a de scrip tion of hydrogeomorphic unit map ping in
karst sys tems in volv ing ad join ing sand stone units in south east ern 
Min ne sota by Jeff Green of the MN De part ment of Nat u ral Re -
sources, con duit flow fea tures in car bon ate and non-car bon ate
units by Bob Tip ping of the MN Geo log i cal Sur vey, karst fea -
tures in the St. Pe ter Sand stone re cently dis cov ered in Woodbury 
by Keith Rosvold (Braun Intertec), karst fea tures and flow sys -
tems in the Hinckley Sand stone re cently in ves ti gated in Pine
County by Kelton Barr (Braun Intertec), a wa ter well con trac -
tor’s per spec tive on con duit flow fea tures in aqui fers by Roger
Renner (E. H. Renner), and a city’s per spec tive on non-tra di -
tional karst and its im pli ca tions by Steve Kernik (City of
Woodbury). The pre sen ta tions were fol lowed by a roundtable
dis cus sion ex plor ing what is and is n’t known about these con di -
tions, the util ity of var i ous tech ni cal ex plo ra tion/mea sure ment
tools, and a dis cus sion of pos si ble fu ture ac tions.

In gen eral, there was agree ment that the tra di tional con cep tual
model of karst for ma tion needs to be broad ened to in clude its ex -
is tence in non-car bon ate rocks, and that there is emerg ing ev i -
dence that these fea tures (most of ten bur ied) can play an
im por tant role in hydrogeology and sur face land use. A sig nif i -
cant area of dis cus sion re lated to de vel op ment of cri te ria and
com monly ac cepted def i ni tions for karst among prac ti tio ners.
Sug gested next steps in clude de vel op ing ed u ca tional in for ma tion 
for the geo logic, hydrogeologic and re lated tech ni cal com mu ni -
ties to en hance aware ness through a work ing group of vol un -
teers. It was agreed that the group would pur sue a tech ni cal
dis cus sion of these is sues at the fall 2007 MGWA meet ing to be -
gin to bring the larger geologic community into the discussion.
Stay tuned! 
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Todd County Geo logic At las, Part A, 
Com pleted

Part A of the Todd County Geo logic At las is now avail able. The
re port, re cently pub lished by the Min ne sota Geo log i cal Sur vey
(MGS), in cludes six map plates that de scribe the county’s
surficial and bed rock ge ol ogy, Qua ter nary stra tig ra phy, bed rock
to pog ra phy, depth to bed rock, min eral en dow ment, and the data
sets that sup port these maps. Todd County in cen tral Min ne sota
has a wide range of hydrogeologic con di tions in clud ing ar eas of
lim ited aqui fer avail abil ity, ar eas of ver ti cally stacked aqui fers,
and ar eas not yet ex plored for aqui fers. The MGS cre ated a se -
ries of maps that de pict the ar eal ex tent of these aqui fers, their
tops (by el e va tion) and their thick nesses (by con tours). 

The Todd County Geo logic At las is the 18th re port in the County 
Geo logic At las Se ries, a co op er a tive ef fort of the MGS; the Min -
ne sota De part ment of Nat u ral Re sources, Di vi sion of Wa ters
(DNR Wa ters); and Todd County. This por tion of the at las will
be joined in the fu ture by Part B, to be pre pared by DNR Wa ters, 
which will in clude maps of ground wa ter and pol lu tion 
sen si tiv ity.

County Geo logic At lases are un der way in McLeod, Carlton,
Carver, Chisago, and Benton Coun ties. Re ports in the County
Geo logic At las Se ries may be pur chased at the Min ne sota Geo -
log i cal Sur vey, Pub li ca tions Sales Of fice, at 2642 Uni ver sity Av -
e nue, St. Paul, 55114, phone (612) 627-4782.

The Todd County Geo logic At las was pre pared us ing geo graphic 
in for ma tion sys tem (GIS) tech nol ogy. A DVD has been pre pared 
that in cludes ver sions of the at las maps and data ac ces si ble to
GIS us ers and to those who do not use this tech nol ogy. There are 
also pho to graphs, vid eos, and ex pla na tions of gla cial land forms
com mon to this area. Data files and por ta ble doc u ment for mat
(PDF) im ages of plates are avail able for down load. Data for Part
A of the re port is down load able from the MGS ftp site at
ftp://mgssun6.mngs.umn.edu/pub4/c-18/. More in for ma tion is on 
the MGS web site at www.geo.umn.edu/mgs. For more in for ma -
tion about other re ports in the at las se ries and ac cess to com -
pleted Part B re ports please see the DNR Wa ters web site at
www.dnr.state.mn.us/waters/groundwater_section/mapping/
status.html.

For more in for ma tion con tact Dale Setterholm, Min ne sota 
Geo log i cal Sur vey, at (612) 627-4780 or Jan Falteisek, DNR
Wa ters, at (651) 259-5665.

New Re ports Avail able from the USGS
These re ports are avail able only through the World-Wide Web
and a link to the re ports via the Internet (URL) is pro vided. If you
do not have ac cess to the Internet, con tact the U.S. Geo log i cal
Sur vey Min ne sota Wa ter Sci ence Cen ter, Mounds View, Min ne -
sota, for a pa per copy of the re ports at (763) 783-3100.

Es ti mated Ground-Wa ter Use in Becker, Clay, Douglas, Grant,
Ot ter Tail, and Wilkin Coun ties, Min ne sota, for 2030 and 2050:
USGS Sci en tific In ves ti ga tions Re port 2007-5073, 31 p., T.A.
Winterstein. This re port was pre pared in co op er a tion with the
U.S. De part ment of the In te rior, Bu reau of Rec la ma tion. 

The Bu reau of Rec la ma tion is study ing six al ter na tives for de liv -
er ing wa ter to the Red River of the North Val ley in North Da kota 
and to the cit ies of Breckenridge, Moorhead, and East Grand
Forks, Min ne sota. In or der to eval u ate these al ter na tives the Bu -
reau of Rec la ma tion needs es ti mates of ground-wa ter use for
2030 and 2050 for six coun ties in Min ne sota: Becker, Clay,
Douglas, Grant, Ot ter Tail, and Wilkin Coun ties. This re port (1)
de scribes the meth ods used to es ti mate ground-wa ter use for the
years 2030 and 2050 for six Min ne sota coun ties, (2) pres ents the
es ti mated do mes tic, com mer cial, in dus trial, and ir ri ga tion
ground-wa ter use for the years 2030 and 2050 for these six coun -
ties, and (3) com pares the es ti mated ground-wa ter use with pub -
lished es ti mates of re charge to three surficial aqui fers: Buf falo,
Ot ter Tail, and Pel i can River sand plain. The to tal es ti mated
2030 ground-wa ter use for the six coun ties ranges from 27,826
to 36,177 mil lion gal lons per year (Mgal/yr), and the to tal es ti -
mated 2050 ground-wa ter use ranges from 31,313 to 41,746
Mgal/yr. pubs.er.usgs.gov/usgspubs/sir/sir20075073. 

The au thor, Thomas Winterstein, can be con tacted by tele phone
(763) 783-3150 or by e-mail at: twinters@usgs.gov.

Nu tri ents, Suspended Sed i ment, and Pes ti cides in Wa ter of the
Red River of the North Ba sin, Min ne sota and North Da kota,
1990-2004: USGS Sci en tific In ves ti ga tions Re port 2007-5065,
36 p. V.G. Christensen. This re port was pre pared in co op er a tion
with the Min ne sota Pol lu tion Con trol Agency.

The re port de scribes nu tri ent, sus pended sed i ment, and pes ti cide
data com piled, sum ma rized for the pe riod 1990 through 2004,
and com pared to other his tor i cal data. For 19 of 22 sites, me dian
an nual streamflow dur ing the study pe riod ex ceeded the
long-term av er age streamflow. High streamflow can have a sub -
stan tial ef fect on wa ter qual ity. In wa ter sam ples from se lected
stream sites, ni trate plus ni trite con cen tra tions ranged from less
than 0.005 to 7.7 mil li grams per li ter (mg/L); to tal Kjeldahl ni -
tro gen con cen tra tions ranged from 0.1 to 7.5 mg/L; to tal phos -
pho rus con cen tra tions ranged from less than 0.005 to 4.14 mg/L;
and dis solved phos pho rus con cen tra tions ranged from 0.003 to
4.13 mg/L. Ni trate plus ni trite con cen tra tions in ground-wa ter
sam ples for the 1990-2004 pe riod were high est in Sheridan
County, North Da kota, and Mar shall and Ot ter Tail Coun ties in
Min ne sota. The most fre quently de tected pes ti cides or pes ti cide
me tab o lites were 2, 4-D, bentazon, de-ethylatrazine, metolachlor, 
picloram, and triallate in sur face wa ter and alachlor
ethanesulfonic acid (ESA), atrazine, de-ethylatrazine, picloram,
and triazine in ground wa ter. Be cause this re port is an up date of
the 1994 re port by Tornes and Brigham, an at tempt is made to
com pare data from the 1970-1990 re port ing pe riod to that from

the 1990-2004 re port ing pe riod. Sam pling schemes, meth ods,
and sites sam pled and me dian an nual streamflow, how ever, are
dif fer ent be tween the two re port ing pe ri ods; there fore, a com -
par i son of wa ter-qual ity is dif fi cult. Gen er ally, a few con sis ten -
cies and dif fer ences were ev i dent and de scribed.
pubs.er.usgs.gov/usgspubs/sir/sir20075065. 

The au thor, Vic to ria Christensen, can be con tacted by tele phone
(701) 277-0682 or e-mail: vglenn@usgs.gov.

REPORTS AND PUBLICATIONS

ftp://mgssun6.mngs.umn.edu/pub4/c-18/
http://www.geo.umn.edu/mgs/
http://www.dnr.state.mn.us/waters/groundwater_section/mapping/status.html
http://www.dnr.state.mn.us/waters/groundwater_section/mapping/status.html
http://pubs.er.usgs.gov/usgspubs/sir/sir20075073
mailto:twinters@usgs.gov
http://pubs.er.usgs.gov/usgspubs/sir/sir20075065
mailto:vglenn@usgs.gov
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GREG BRICK'S GROUND WATER HISTORY

St. Paul’s “Di a mond Neck lace”

By Greg Brick,
Ge ol ogy In struc tor, Normandale Col lege

Dur ing my 1993 Twin Cit ies spring sur vey, I found that as cend -
ing from the level of the Mis sis sippi River to higher el e va tions in 
St. Paul, you pass through seven belts of springs, cor re spond ing
to var i ous geo log i cal con tacts and wa ter ta bles (Brick, 1997).
The most co her ent spring line is that mark ing the con tact of the
gla cial drift with the un der ly ing Decorah Shale. In the clas si fi ca -
tion pre sented by Schwartz (1936), this is called the “third type”
of spring, which he de fined as “Springs at con tact of un con sol i -
dated ma te rial with solid rock.” Wa ter seeps down through po -
rous ma te rial un til meet ing an im per vi ous layer and is then shed
lat er ally to the river gorge. Schwartz and (1954) pub lished a 
di a gram of this type of spring (see Fig ure 1).

The ear li est al lu sion to the drift-Decorah spring line may have
been the fol low ing pas sage from J.W. Bond’s Min ne sota and Its
Re sources, pub lished in 1857:

There is one se ri ous ob jec tion to the back-grounds
of St. Paul, at pres ent, though in time, it will prove
to be a great bless ing. A great many springs of
‘pure cold wa ter’ are con tin u ally gush ing from the
base of the above-men tioned hills, form ing sev eral
bad marshes, and ren der ing an ac cess to many of
the choice sit u a tions rather dif fi cult. Good roads
have been con structed over these wet places, while 
the wa ter sup plied by the liv ing foun tains, can
eas ily be brought in town.

In a pre vi ous col umn, I pre sented the story of High land Spring,
the only com mer cial spring in the city of St. Paul, which be longs
to this spring line, and one of the springs Bond would pre sum -
ably have con sid ered a “great bless ing,” as it was as sur edly
“brought in town” by a spring-wa ter ven dor. In the pres ent ar ti -
cle I will de scribe other springs, less well-known, along the same 
spring line.

The year 1993 was good for the spring sur vey, as rain fall was
greater than usual, which ac ti vated some oth er wise dor mant in -
ter mit tent springs—and of course also ag gra vated the great Mis -
sis sippi River flood of that year. Since the rel e vant geo log i cal
con tact was not di rectly vis i ble in most cases, I in ferred its pres -
ence based on the el e va tion of the top of the Decorah Shale, as
de ter mined from the bed rock to pog ra phy map of Mossler (1992). 
This map has 50-foot con tour in ter vals, and I was most con -
cerned with the 850-900 foot in ter val. High land Spring, for ex -
am ple, is 894 feet above sea level (Schwartz, 1936).

I be gan the hunt in down town St. Paul by try ing to chase down a
fu gi tive ref er ence to the Col lege Av e nue springs, lo cated near
(or un der) the pres ent Min ne sota His tory Cen ter, but could n’t
find any trace of them, ex cept per haps for a per sis tent sound of
rush ing wa ter in one of the storm drains be low the build ing.
Nearby, on the Wal nut Street stair way along side the James J.
Hill House, I en coun tered my first spring in the se ries. Hav ing
picked up the thread, I con tin ued map ping this spring line
through the Irvine Av e nue neigh bor hood of St. Paul, be low
Sum mit Av e nue, cer tainly the most sce nic part of the pro ject.
His toric houses cling to the steep slopes, and I found my self

spring-hunt ing midst the ga bles. At a res i dence whose ad dress
plate said, “Rue Eu gene-Dupont,” wa ter poured from a crack
across the drive way, stream ing down hill along the switch backs
be fore van ish ing into a storm drain. The Irvine springs, though
charm ing, bring trou ble for res i dents, caus ing slick win ter pave -
ments, slope move ments, and wet base ments, as re ported in a re -
cent news pa per ar ti cle (Agha, 2003). Where the spring line
crossed Grand Av e nue, I found or nate lamp posts with wa ter
gush ing from their bases, which were swathed with fil a men tous
green algae, suggesting an on-going, rather than merely
temporary, situation.

Along Pleas ant Av e nue (as at its in ter sec tions with St. Al bans,
and with St. Clair) I found re tain ing walls of lime stone rub ble
ma sonry, at the foot of which there were springs. A lo cal res i dent 
told me that his par ents used to drink wa ter from the Pleas ant
Av e nue springs. In deed, the “Pleas ant av e nue and St. Clair
street” lo ca tion was of fi cially listed in the An nual Re port of the
City En gi neer for the City of St. Paul (1895) un der the head ing
“Street Foun tains,” along with the clar i fi ca tion, “wa ter from
spring.” The 1901 re port, how ever, strikes a dif fer ent tone, de -
scrib ing “the suc cess that has been achieved in the do ing away of 
nu mer ous springs at var i ous parts of the city that in the past have 
been a con sid er able source of an noy ance, dan ger and ex pense
dur ing the win ter months. These springs have been prop erly in -
ter cepted, and we are not an noyed dur ing the win ter months by
ice creep ing all over the street, form ing reg u lar ice bergs.”
Nearby, along green ish outcroppings of Decorah Shale in
Linwood Park, I found a place where one of the springs could be 
ob served is su ing di rectly from the ground, sup port ing a growth
of cattails, and measured the flow as 1 gallon per minute (gpm).

Randolph and Lexington, of course, is the lo ca tion of High land

— con tin ued on page 16

Fig ure 1. Many springs in the city of St. Paul oc cur at the con tact
of the gla cial drift with the un der ly ing Decorah Shale. Il lus tra tion
from Schwartz and Thiel (1954).
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Spring, fea tured in a pre vi ous col umn. Just be yond, the spring
line passed through the epon y mous Foun tain Park, a small, un -
marked city park wedged be tween two res i den tial prop er ties on
Lexington Av e nue. The spring-line then ran through Dawson
Park, also un marked, where I en coun tered a healthy flow in the
ra vine. In McDonough Park, also un marked, along the north side 
of St. Paul Av e nue, I mapped sev eral more springs. Empson
(2006) charm ingly re fers to these un marked, ne glected city parks 
as “ghost parks,” and gives a list of them. The as so ci a tion be -
tween ghost parks and springs is hardly ac ci den tal, be cause these 
fre quently rug ged lit tle lots were do nated to the city by in di vid u -
als who found them use less for build ing pur poses and the city
prob a bly did not for mally de velop them for the same rea son. But
that hap pens to be ex actly the sort of hill side situation in which
the drift-Decorah spring is lurking.

At Sunny Slope Lane, I en coun tered a riv u let flow ing in the
street, and traced it back to a pri vate res i dence (No. 1760). Had I
not been walk ing the spring line I would have missed this one,
be cause it looked merely as if a gar den hose had been left run -
ning in the front yard. Con tact ing the owner, I learned that there
was a trapdoor in the base ment that could be lifted to view the
spring.

The next fea ture I en coun tered was the Dew Drop, a pond at the
foot of “Cha pel Hill” (as it’s known lo cally) on the cam pus of
the Col lege of St. Catherine. The pond’s el e va tion sug gested to
me that it was fed by these springs, and just re cently I found an
old post card de pict ing the spring it self (see Fig ure 2). When I

Ground Wa ter His tory, cont.

Bruce Erickson, cam pus en gi neer, gave me a tour of the Dew
Drop this past sum mer and in formed me that St. Catherine’s Li -
brary has a sump pump that used to run 24 hours a day ow ing to
the shal low wa ter ta ble. In 2002, dur ing a ma jor re con struc tion
pro ject, it was de cided to deal con clu sively with the ground wa -
ter prob lem, and a con crete pipe, 24 inches in di am e ter, was laid
un der the site, drain ing into the pond (see Figure 3). Erickson
says that the dis charge from the pipe is 18 gal lons per min ute,
keep ing the pond ice-free in win ter. The li brary’s sump pump
rarely activates nowadays.

Fig ure 2. “The Spring — Col lege of St. Catherine,” post card dated 
1909. Also shows the early Dew Drop Pond in the back ground.
From au thor’s col lec tion.

spoke with the col lege ar chi vist, Sis ter Margery Smith, she 
in formed me that she had never seen an im age of the spring any -
where, and asked me if I would do nate the post card to their ar -
chives. Post marked 1909, this ar tis tic ren der ing—one of the
ear li est de pic tions of High land Park scen ery—shows the Dew
Drop in the back ground, be fore it was land scaped in the 1920s,
with the ad di tion of an is land. Even though the spring pool was
quite shal low (sev eral feet at most), I re call hav ing read in the
news pa pers years ago of stu dents drown ing in it, giv ing it a mel -
an choly distinction among the springs of St. Paul.

Fig ure 3. New pipe drain ing the St. Kate’s spring to Dew Drop

The Uni ver sity of St. Thomas, just up the spring line, once had
some thing sim i lar to the Dew Drop — the for mer Lake Mennith,
at the same el e va tion, but this was fed by sur face runoff rather
than ground wa ter seep age (Empson, 2006). Lake Mennith
drained to the Shadow Falls ra vine, near the foot of Sum mit Av -
e nue. At the ad join ing St. Paul Sem i nary, how ever, there’s a
smaller ra vine run ning back from the Mis sis sippi River, at the
head of which is a grotto, dated 1919, which dis plays a sculp ture
called “Tongues of Fire” (see Figure 4). The dry-weather flow in 
this ra vine is en tirely from ground wa ter seep age and on the par -
tic u lar day that I mea sured its cu mu la tive flow, at the lit tle wa ter -
fall in the lower ra vine, it was 10 gpm. Iron i cally, no spring
wa ter arises within the grotto it self, call ing to mind the old ad age 
about how springs of ten re fuse to bub ble up into the mar ble 
bas ins we build for them. I no ticed that there were sev eral other
small spring cut ra vines of this type along the Mis sis sippi River
Bou le vard, usu ally containing visible outcrops of greenish
Decorah Shale.

¾ con tin ued on page 17
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The fi nal spring that I dealt with (al though the spring line prob a -
bly con tin ues as a string of wet base ments!) was at the Town &
Coun try Club along Mar shall Av e nue, where there’s a spring in
the golf course rough. The ground was so wa ter logged that it was 
like walk ing on a bog mat. Sur rounded by gi ant wil low trees, the 
scen ery here prob a bly best rec re ates the ap pear ance of this type
of spring back in the early days of St. Paul; a sign on the gate -
post in di cated that the club was established in 1888.

Ground Wa ter His tory, cont.

Figure 4. The “Tongues of Fire” grotto at St. Paul Sem i nary.

When plot ted on the top o graphic map, I fan cied that the doz ens
of spar kling springs along the drift-Decorah con tact had the out -
line of a neck lace, eight miles long, loop ing around the neck of
St. Paul, roughly fol low ing the Mis sis sippi River. And while wa -
ter logged land own ers might ob ject to us ing the word “di a mond”
in ref er ence to them, they are St. Paul’s most dis tinc tive springs,
just as the Platteville spring line best char ac ter izes neighboring
Minneapolis.
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Com ment on the An swer to the June ’07 
Ques tion of the Quar ter:

Email your an swer and
your “two cents worth”
to: ed i tor@mgwa.org

QUESTION OF THE QUARTER

Mil i tary Lingo In fil trat ing the MGWA News let ter?
Sharp-eyed reader and long-time MGWA mem ber Tim Thurnblad, a Se nior Hy drol o gist with the 
Min ne sota Pol lu tion Con trol Agency, spot ted an in ter est ing ty po graph i cal er ror in the
Hydrogeology WordFind that ap peared in the June is sue.  The word “strati graphic” was mis -
spelled as “stratographic” which is de fined as “a de scrip tion of an army, or what be longs to an
army”, cer tainly not the in tended def i ni tion, “per tain ing to the or i gin, com po si tion, dis tri bu tion,
and suc ces sion of strata.”  By way of ex pla na tion, the puz zle was de vel oped with a soft ware
pack age avail able on-line us ing a pre-de vel oped word list.  Be cause “stratographic” is a word,
the WordFind soft ware gladly ac cepted it, never mind ing that it was n’t a geo logic term.  No one
on your ed i to rial team caught the goof.  Thanks, Tim, for bring ing this to our at ten tion.  The so -
lu tion to the puz zle as it was orig i nally pub lished in the June is sue ap pears be low, al though note
that correcting the spelling of “stratigraphic” doesn’t change the solution.

An swer to the June '07 Ques tion of the Quar ter

Hydrogeology WordFind
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Clean Wa ter Leg acy Act Fund ing is Good News for Ground and Sur face Wa ter 
Pro tec tion Ef forts in Min ne sota

LEGISLATIVE OUTCOMES

Be fore the Min ne sota Leg is la ture ad journed in May, they passed
the com pre hen sive Clean Wa ter Leg acy Act and sup ported it
with fund ing to pro vide for long-term mon i tor ing, as sess ment
and pol icy de vel op ment to pro tect Min ne sota’s price less wa ter
re sources. The Min ne sota Pol lu tion Con trol Agency (MPCA) re -
ceived $18 mil lion for con tin u ing de vel op ment of To tal Max i -
mum Daily Load (TMDL) al lo ca tions. An ad di tional $12.6
mil lion was des ig nated for as sess ment of the state’s sur face wa -
ter qual ity and trends. MPCA also re ceived $375,000 for en do -
crine disruptor mon i tor ing and an ad di tional $88,000 for a
one-time re port on strat e gies to ad dress this is sue. MPCA re -
ceived an ad di tional $6 mil lion for added staff and re sources to
expedite permitting in the expanding ethanol and mining sectors.

The Leg is la ture au tho rized the trans fer of $600,000 from the
MPCA’s Remediation Fund to the Min ne sota De part ment of
Health (MDH) to eval u ate point-of-use wa ter treat ment units for
re mov ing perfluorochemicals (PFCs) from drink ing wa ter. In ad -
di tion, MDH is to re ceive $1.8 mil lion for en vi ron men tal pub lic
health track ing and biomonitoring.

In 2008, a bond ing year, MPCA in tends to seek new money for
remediation in the closed land fill pro gram, in creases in wa ter
qual ity loans ad min is tered by the Pub lic Fa cil i ties Au thor ity and

MDH Health Risk Lim its for Ground wa ter: 2007 Rules Re vi sion Up date

By Paul Moyer, Min ne sota De part ment of Health

Ad vanc ing sci ence, evolv ing health-pro tec tive pri or i ties, and
emerg ing con tam i nants all un der score the ef forts un der way by
the Health Risk As sess ment Unit of the Min ne sota De part ment
of Health (MDH) to re vise the Health Risk Lim its (HRLs). HRLs 
are health-pro tec tive val ues for con cen tra tions of con tam i nants
that have been found in Min ne sota’s ground wa ter. MDH de vel -
ops and pro mul gates HRLs for ground wa ter con tam i nants in ac -
cor dance with the Ground wa ter Pro tec tion Act of 1989
(Min ne sota Stat utes, sec tions 103H.001 et seq.). MDH first pro -
mul gated HRLs in 1993 and 1994. The MDH is now pro pos ing a 
ma jor re vi sion of the HRL rules. The pro posed rule changes are
nec es sary be cause of de tec tion of ad di tional ground wa ter con -
tam i nants, de vel op ments in tox i co log i cal re search and in risk as -
sess ment guide lines, and pro vi sions in the 2001 Health Stan dards 
Stat ute (Min ne sota Stat utes, sec tion 144.0751) as well as other
man dates by the Min ne sota leg is la ture all of which have im pli ca -
tions for the HRL revision process and in turn Minnesota’s
groundwater.

In the spring of 2007 the Min ne sota leg is la ture passed Min ne sota 
Ses sion Laws – 2007: Chap ter 147, Ar ti cle 17, Sec tion 2 known
as the Wa ter Level Stan dards. Among the pro vi sions of this leg -
is la tion is the di rec tive for MDH to adopt by ref er ence the U. S.
En vi ron men tal Pro tec tion Agency’s (EPA) Max i mum Con tam i -
nant Level (MCL) value as the HRL for those ground wa ter con -
tam i nants when the MCL is more strin gent (lower) than the
cur rent 93/94 HRL value. This change will af fect 11 chem i cals.
The new MCL-based HRLs will re main in ef fect un til such time
that each of these chem i cals is taken through the HRL rule mak - ¾ con tin ued on next page

more fund ing for cap i tal grants to lo cal gov ern ments for con -
struc tion of solid waste re source re cov ery fa cil i ties, hope fully
keep ing more waste out of landfills.

At the Min ne sota De part ment of Nat u ral Re sources (DNR), the
Clean Wa ter Leg acy Act fund ing will pro vide an im por tant step
for ward to ward pro tec tion and man age ment of Min ne sota’s wa -
ters. DNR re ceived new Clean Wa ter Leg acy fund ing of
$2,250,000, one time. This will al low DNR to add ad di tional
stream gag ing staff, con tinue and aug ment lakeshed map ping,
and fund other po si tions for shoreland stew ard ship and sur face
wa ter hy drol ogy. This fund ing helps sup port the DNR-MPCA
cooperative monitoring programs.

In ad di tion, the leg is la tive ses sion pro vided $500,000, one time,
to add staff in re sponse to in creased work loads re lated to eth a nol 
site per mit ting, mon i tor ing, and tech ni cal anal y sis. In a re lated
stat u tory change, new lan guage pro vides a means to re cover
some costs as so ci ated with the ex ten sive re view and anal y sis that 
is re quired for very large ap pro pri a tors (in ex cess of 100 mil lion
gal lons per year) lo cat ing fa cil i ties in ar eas that are rel a tively
short of wa ter. Ad di tional fund ing was also re ceived to sup port
DNR pri or ity work in shoreland and sur face wa ter man age ment.

ing pro cess. It should be noted that the cal cu la tion of new HRL
val ues fol low ing sci en tific re view and us ing cur rent risk as sess -
ment meth od ol ogy may yield lim its that are lower, equal to, or
higher than the cur rent MCL value. For more in for ma tion please
see: www.health.state.mn.us/divs/eh/groundwater/hrlgw/
waterlevelstandards.html.

Other pro vi sions of the Wa ter Level Stan dards in clude the re -
quire ment for MDH to pub lish a no tice of in tent to adopt HRLs
for com monly de tected con tam i nants by March 1, 2008, and to
adopt HRLs for the ten most com monly de tected con tam i nants
by March 1, 2009. MDH has be gun dis cus sions about these di -
rec tives, and will com ply with the stip u la tions within the time
frames es tab lished. Be cause no cri te ria are de noted in the leg is la -
tion re gard ing the top ten com monly de tected con tam i nants,
MDH is con sid er ing how best to es tab lish this con tam i nant list.
Ini tial MDH ef forts will in clude the col lec tion of rel e vant in for -
ma tion from groups within MDH’s Drink ing Wa ter Pro tec tion
Sec tion, as well as from pro gram staff at the Min ne sota
Department of Agriculture and Minnesota Pollution Control
Agency.

The fi nal pro vi sion of the Wa ter Level Stan dards leg is la tion re -
quires that a re port be made to the Min ne sota leg is la ture re gard -
ing the im pli ca tions for pub lic health and the costs in volved to
en force the use of HRL val ues when they are more strin gent than 
the cur rent MCLs for pub lic wa ter sup plies. The En vi ron men tal
Health Di vi sion within MDH will work col labor atively in order
to generate this report.

http://www.health.state.mn.us/divs/eh/groundwater/hrlgw/waterlevelstandards.html
http://www.health.state.mn.us/divs/eh/groundwater/hrlgw/waterlevelstandards.html
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MDH-de rived HRLs dif fer from ex ist ing fed eral reg u la tions and
ad vi sory val ues in three ways. First, MDH-de rived HRLs are
strictly health-based. Sec ond, MDH-de rived HRLs pro vide guid -
ance for both can cer and noncancer ef fects. Fi nally, cal cu la tion
of the re vised MDH-de rived HRLs ex plic itly ad dresses in fants
and chil dren, con sid ered to po ten tially be at higher risk than
adults. On the other hand, MCLs con sider fac tors in ad di tion to
the pub lic’s health such as tech ni cal fea si bil ity in achiev ing reg -
u lated levels and the related costs involved. 

A sec ond ground wa ter-re lated piece of leg is la tion was also en -
acted dur ing this past ses sion. Min ne sota Ses sion Laws – 2007:
Chap ter 37 di rected MDH to use “Good Cause Ex emp tion” rule
mak ing pro ce dures in amend ing the 93/94 HRL rules to in clude
new HRL val ues for the two chem i cals perfluorooctane sulfonate 
(PFOS) and perfluorooctanoic acid (PFOA). As of Au gust 27,
2007, the HRL for PFOS is 0.3 ug/L and the HRL for PFOA is
0.5 ug/L. As stip u lated through the use of the “Good Cause Ex -
emp tion”, these rules are only valid for two years or un til these
HRLs are in cor po rated into per ma nent rules. MDH in tends to in -
clude PFOS and PFOA in the 2007 HRL rules re vi sion. For 
ad di tional in for ma tion please see: www.health.state.mn.us/divs/
eh/groundwater/perfluorohrls.html.

The draft 2007 HRL rules re vi sion con tains many changes to the
pol icy and meth od ol ogy ap plied in de riv ing these health-pro tec -
tive val ues com pared to the 1993/1994 rules as well as the draft
re vi sion pub li cized in 2004. Some high lights of these changes
in clude the der i va tion of both a can cer (cHRL) value and mul ti -

ple noncancer HRL (nHRL) val ues for a sin gle chem i cal when
the rel e vant sci en tific in for ma tion is avail able. The nHRLs will
be cal cu lated for mul ti ple du ra tions of ex po sure as sup ported by
the data. These du ra tions are: acute (24 hours or less), short-term 
(1 to 30 days), lon ger-term (more than 30 days up to 10% of a
life time), and chronic (more than 10% of a life time). Each of
these du ra tions will be paired with the ap pro pri ate time-weighted 
av er age wa ter in take rate. In pro vid ing these mul ti ple du ra tion
nHRL val ues, MDH is en sur ing that sen si tive life stages may be
pro tected (e.g. acute du ra tion con sid ers de vel op men tal ef fects) as 
well as pro vid ing risk managers with health-protective values to
apply to scenario-specific exposures. 

Changes to the meth od ol ogy for de riv ing cHRL val ues in clude
the use of the EPA al go rithm for early life ex po sure to car cin o -
gens. Based on avail able sci en tific data as well as in keep ing
with the in tent of the Health Stan dards Stat ute to pro tect in fants,
chil dren, and adults, MDH will ap ply this al go rithm as the de -
fault method for all car cin o gens. MDH will de fer to the use of
chem i cal spe cific in for ma tion as pref er a ble over us ing this
default approach whenever possible. 

These changes were the sub ject of a pub lic meet ing held in April 
2007, a sum mary of which is avail able on the MDH Health Risk
Lim its for Ground wa ter website: www.health.state.mn.us/divs/
eh/groundwater/hrlgw/changes.html.

MDH Health Risk Limits for Ground Water, cont.

¾ con tin ued on next page

http://www.health.state.mn.us/divs/eh/groundwater/perfluorohrls.html
http://www.health.state.mn.us/divs/eh/groundwater/perfluorohrls.html
http://www.health.state.mn.us/divs/eh/groundwater/hrlgw/changes.html
http://www.health.state.mn.us/divs/eh/groundwater/hrlgw/changes.html
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As the 2007 HRL rules re vi sion pro cess con tin ues, MDH en vi -
sions the fol low ing time-line:

S In early September a draft version of the Rules and SONAR
will be posted on the HRL website for public review

S In mid and late September public meetings will be held to
present information and have discussions about various
aspects of the proposed Rules and SONAR.

S Into October HRL values for chemicals will continue to be
added to the rules. 

S In mid to late No vem ber a pro posal to pro mul gate the re vised
HRL rules will be pub lished in the state reg is ter which will
be gin the for mal com ment period.

An im por tant point to em pha size con cerns the dis po si tion of the
1993/1994 HRL val ues once the 2007 HRL rules re vi sion goes
into ef fect. The 2007 HRL rules will re place the 1993/1994
rules, and sub se quently the ex ist ing ta ble of val ues will be re -
placed by a smaller num ber or chem i cals. MDH is con sid er ing a
plan whereby the 1993/1994 MDH-de rived HRL val ues can be
des ig nated as Health Based Val ues (HBVs). An HBV chem i cal
would re main at this des ig na tion un til MDH takes it through the
HRL rule making process. 

Up un til this time, the fo cus of the rules re vi sion ef fort has been
con cen trated mostly on re view ing the lit er a ture for risk as sess -
ment prac tices, pol i cies, and guide lines in or der to in clude the

best meth od ol ogy and al go rithms to use in de riv ing these
health-pro tec tive val ues. Ef fort has also been made to en sure a
con sis tent and sys tem atic col lec tion and ap pli ca tion of chem i cal
spe cific in for ma tion. These chem i cal re views have been con -
ducted in or der to make cer tain that the most cur rent sci en tific
in for ma tion avail able is used when de riv ing val ues for HRL can -
di date chem i cals. The cur rent pro jec tion is that MDH will de rive
HRL val ues for approximately 10 to 15 chemicals within this
round of rules revision. 

MDH has and will con tinue to so licit in put from part ners, stake -
holders, and risk man ag ers re gard ing pri or i ties for chem i cals to
in clude in this round as well as in fu ture rounds of HRL rules re -
vi sions. MDH plans to con duct chem i cal re views and amend the
2007 HRL rules an nu ally over the next few years to in crease the
num ber of chem i cals for which HRL val ues have been de rived to 
a level suf fi cient to meet the pub lic health needs of the risk man -
ag ers within Min ne sota. MDH in vites all in ter ested par ties to
pro vide com ments on any of the pro posed pol i cies and sci en tific
ap proaches, and to sup ply any chem i cal spe cific in for ma tion for
use in de riv ing HRL for can di date chem i cals. For more in for ma -
tion about the HRL rules re vi sion pro cess in clud ing how to con -
tact MDH or how to re ceive e-mail no ti fi ca tions of changes to
the draft rules re vi sion, please see:
www.health.state.mn.us/divs/eh/groundwater/hrlgw/index.html.

MDH Health Risk Limits for Ground Water, cont.

On May 25, 2007, Gov er nor Pawlenty signed the State Gov ern -
ment Fi nance bill (HF548) that in cludes re stor ing base fund ing
for the Land Man age ment In for ma tion Cen ter. It pro vides
$889,000 for FY08 and $895,000 for FY09, which is a slight in -
crease over LMIC’s FY07 bud get. It also in di cates that the fund -
ing should re main at this level for the following two years.

LMIC serves Min ne sota by help ing other gov ern ment and
non-gov ern ment or ga ni za tions achieve better, faster, and more
cost-ef fec tive re sults for the state through the cre ative use of GIS 
and other geospatial in for ma tion tech nol o gies. LMIC pro vides
GIS co or di na tion, data ser vices, map ping ser vices, and 
con sult ing. 

The Land Man age ment In for ma tion Cen ter is also a por tal to a
wide va ri ety of GIS data, tools, and ser vices. Go to
www.lmic.state.mn.us/ and check out the lat est avail able GIS
data sets, tools, and re sources.  

LMIC’s Bud get Re stored

http://www.health.state.mn.us/divs/eh/groundwater/hrlgw/index.html
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TRAINING OPPORTUNITIES

The Fall 2007 Con fer ence, "Ad dress ing Ground-Wa ter Is sues for 
the Next Gen er a tion", will be a com bi na tion of his tory, cur rent
state-of-the-sci ence, vi sion ary dis cus sion, and cel e bra tion of ac -
com plish ments of our 25-year ex is tence as an As so ci a tion of
peo ple in ter ested in Minnesota ground water.

S Conference presenters will provide insights from past research 
and work with a chance to provide their visions about what the 
future may hold. 

S Several of the presentations will include a brief description of
past articles published in the MGWA newsletter and
comments on where that state of the science is today and
predictions about that aspect of ground-water science for the
next 25 years. 

S Audience participation through panel discussions, particularly
about future speculations, will be encouraged. 

S Discussions also will be boosted by a keynote futurist, Jack
Bacon, who will give his perspective about science
information into the next generation. 

S The results of this conference should benefit technical
practitioners, students, managers and policy makers planning
to chart the future of ground water in Minnesota. 

Mark your cal en dars (No vem ber 13) for a day of stim u lat ing

con ver sa tion and an eve ning of cel e bra tion.

Reg is ter Now For WGWA Fall Field Trips
By Lee Trotta, Wis con sin Ground Wa ter As so ci a tion

The Wis con sin Ground Wa ter Association fall field trips Oc to ber 
5 and 6, start and end at the front door of the Grand Har bor Re -
sort on 350 Bell Street in Dubuque, Iowa. See www.grandharbor 
resort.com for a map. A group rate of $109 per room is avail able, 
which in cludes ad mis sion to the in door water park.

A reg is tra tion form is on the WGWA website at www.wgwa.org/ 
events.html. Reg is tra tion can be for just Fri day, just Sat ur day, or
both.

On Fri day (Oc to ber 5th), 
you have the chance to
visit leg end ary Spook
Cave and the larg est
spring in Iowa, which
also dou bles as a trout
hatch ery. An eve ning
ban quet will be at the
Grand River Cen ter.

On Sat ur day (Oc to ber
6th), Bruce Brown and
James Knox will lead
the group to out stand ing out crops, trout streams, and al lu vial de -
pos its in south west ern Wis con sin. The trip will also visit  his toric 
St. John’s Mine where the equip ment can be viewed and the his -
toric min ing pro cesses will be exlained. It will be pos si ble for
field trip par tic i pants to col lect sam ples from the mine to  take
home. Dr. Bruce Brown will ex plain how the min eral de pos its
were formed and re late the ge ol ogy to out crops in the vi cin ity.

MGWA's 25th An ni ver sary Con fer ence - the First 'Don't Miss Event' of this Cen tury

Jack Ba con has of ten been called "A New Carl Sagan." He is an
in ter na tion ally-known mo ti va tional speaker, a dis tin guished lec -
turer (emer i tus) of the Amer i can In sti tute of Aero nau tics and As -
tro nau tics (AIAA), and one of the most re quested speak ers in the 
coun try for top ics con cern ing tech nol ogy and the fac tors that
shape hu man so ci ety. A noted fu tur ist and a tech no log i cal his to -
rian, he has writ ten three pop u lar books on the pace of tech nol -
ogy and so ci ety. His lec tures have cap ti vated tens of thou sands
of all ages in thirty coun tries on six con ti nents. In his daily work, 
he is on the man age ment team over see ing the con struc tion and
op er a tion of the most complicated technical project in history:
the International Space Station.

Jack Ba con will speak at the 25th An ni ver sary Conference.

¾Spook Cave En trance

http://www.grandharborresort.com
http://www.grandharborresort.com
http://www.wgwa.org/events.html
http://www.wgwa.org/events.html
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CALENDAR

Re gional and Lo cal Events

Oc to ber 5-6, 2007

Wis con sin Ground Wa ter As so ci a tion Fall Field Trips, Grand
Har bour Re sort in Dubuque, Iowa In for ma tion:
www.wgwa.org/falltrip.html

Oc to ber 23-24, 2007

Min ne sota Wa ter Re sources Con fer ence, Earle Brown Her i tage
Cen ter, Brook lyn Cen ter, In for ma tion: wrc.umn.edu/waterconf

Oc to ber 29-31, 2007

52nd An nual Mid west Ground Wa ter Con fer ence, Shera ton
Ho tel & Con ven tion Cen ter Sioux Falls, South Da kota
Website: wri.sdstate.edu/esdwc/

No vem ber 13, 2007

MGWA Fall Con fer ence and 25th An ni ver sary Cel e bra tion:
Ad dress ing Ground-Wa ter Is sues for the Next Gen er a tion
Con tin u ing Ed u ca tion and Con fer ence Cen ter
Uni ver sity of Min ne sota, St Paul Cam pus
In for ma tion will be posted at:
www.mgwa.org/meetings/index.html

http://www.wgwa.org/falltrip.html
http://wrc.umn.edu/waterconf
http://wri.sdstate.edu/esdwc/
http://www.mgwa.org/meetings/index.html
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The news let ter team ap pre ci ates the ef forts of ar ti cle con tri bu tors, with out whom our news let ter
would not be pos si ble. To make the pro cess eas ier on the au thor, the news let ter team and pro duc -
tion staff, we have es tab lished some guide lines we would like au thors to fol low. For a com plete
list of guide lines, please see the MGWA web site:

S Submittals should be complete and ready for publication.
S The text of the article should be submitted as a Microsoft Word document in an attachment to

an e-mail or on disk.
S Tables, captions, figures and graphics should be submitted as separate high quality files.
S A version of the article with embedded tables, figures, and graphics may be submitted as an

additional file to indicate the preferred layout of the tables, figures and graphics within the
article.

S The contributor should include the contributor’s name and affiliation following “By” below
the title of the article.

S The contributor should secure permission to print or reprint if applicable and provide the
required text to be included with the article.

S Materials should be submitted before the deadline.
S If there is any ques tion about the suit abil ity of a pro posed ar ti cle’s con tent for the MGWA

news let ter, it is ad vis able for the con trib u tor to call the ed i tor be fore in vest ing sig nif i cant time 
in article preparation.

N E W S L E T T E R  B U S I N E S S

Guide lines for Sub mis sion of News let ter Articles

MGWA 2008 News let ter Ad ver tis ing Pol icy

Ad ver tis ing Rates to In crease in MGWA News let ter
The MGWA Board has voted to in crease ad ver tis ing rates for dis play ads in the MGWA News -
let ter be gin ning with the March 2008 is sue. The in crease is due to in creas ing costs for the pro -
duc tion and pub li ca tion of the news let ter. The new rates are for four is sues and will be as
in di cated below. Ad ver tis ers pro vide sig nif i cant sup port in the pub li ca tion of this news let ter.
With their sup port we are able to pro duce a higher qual ity news let ter of which we can all be
proud. The MGWA Board has also voted to in crease ad ver tis ing rates in the MGWA Di rec tory
as in di cated be low.

Dis play ads:

Size Inches
Horiz. x Vert.

Quar terly
Newsletter

4 issues

Mem ber ship
Direc tory

2 issues

Busi ness Card 3.5 x 2.3 or 1.9 x 3.5 $100 $50

Quar ter Page 3.5 x 4.8 or 5.4 x 3.5 $150 $100

Half Page 7.5 x 4.8 $250 $200

Full Page 7.5 x 9.75 $500 $400

Inside Cover 7.5 x 9.75 not avail able $500

There are no com mis sions on ads. Ad ver tis ing copy must be re ceived by the pub li ca tion dead -
lines as pub lished in the news let ter. Ad ver tis ers should sub mit ma te rial as a dig i tal file in TIFF,
GIF, JPEG or PCX for mat at 300 to 600 dpi. 

Please make checks pay able to “Min ne sota Ground Wa ter As so ci a tion” or “MGWA.” Di rect
your or ders and ques tions con cern ing ad ver tis ing rates to Jim Aiken, Ad ver tis ing Man ager, c/o
MGWA, 4779 126th Street, White Bear Lake MN 55110-5910; (952)832-2740;
jaiken@barr.com. The com plete ad ver tis ing pol icy is avail able on the MGWA web site at
www.mgwa.orgnewsletter/adrates.html. Ques tions con cern ing ad ver tis ing pol icy should be di -
rected to the MGWA Pres i dent: Jeff Stoner; (763)783-3106; stoner@usgs.gov.

 Many thanks for the
 sup port of MGWA
 news let ter 
 ad ver tis ers

Share your knowl edge!

Sub mit a news let ter 
ar ti cle!

mailto:jaiken@barr.com
mailto:stoner@usgs.gov
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Join the Min ne sota Ground Wa ter As so ci a tion!

If you are read ing this news let ter sec ondhand, we’d like to take this op por tu nity to in vite you to be come a mem ber of MGWA
for 2008. An nual dues are $30 for pro fes sional mem bers and $15 for stu dents (for cor po rate mem ber ship, see www.mgwa.org). 

Mem bers re ceive e-mail no tice of the availabilty of the quar terly news let ter for down loading from the MGWA web site. If
desired, mem bers may sub scribe to a printed edi tion of the news let ter (4 is sues for $10).

Mem bers are also en ti tled to pur chase a pa per copy of the an nual mem ber ship di rec tory for $7; an elec tronic ver sion will be
avail able on the website for paid mem bers. 

Tax de duct ible con tri bu tions to the MGWA Foun da tion schol ar ship fund will be grate fully ac cepted. 

Dues paid to MGWA are not de duct ible as char i ta ble con tri bu tions for fed eral in come tax pur poses. How ever, dues pay ments
are de duct ible as or di nary and nec es sary busi ness ex penses to the ex tent al lowed by law.

Just com plete the form be low and mail to: MGWA, c/o WRI, 4779 126th St. N, White Bear Lake, MN 55110-5910 or visit our
web page and join on-line at www.mgwa.org.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Name _____________________________________________________________________________________

Af fil i a tion/Em ployer __________________________________________________________________________

Work Ad dress ______________________________________________________________________________

Work City, State, Zip Code_____________________________________________________________________

Work Tele phone Num ber______________________________________________________________________

E-mail Ad dress______________________________________________________________________________

Fax Num ber ________________________________________________________________________________

Home Ad dress _____________________________________________________________________________

Home City, State, Zip Code ____________________________________________________________________

Home Tele phone Num ber _____________________________________________________________________

Which Ad dress should we use for Mail ings? Di rec tory List ing?_________________________________________

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

http://www.mgwa.org
http://www.mgwa.org
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 MGWA FOUNDATION NEWS MGWA Foun da tion
Board of Di rec tors

Pres i dent
Gil Gabanski
GJG En vi ron men tal 
Con sul tants
(763)550-3982
ggabanski@hotmail.com

Sec re tary
Ca thy Vil las-Horns
Min ne sota De part ment of 
Ag ri cul ture
(651)297-5293
ca thy.vil las-horns@state.mn.us

Trea surer
Da vid Liverseed 
Opus Cor po ra tion
(952)351-6003
da vid.liverseed@opuscorp.com

MGWA Li ai son 
Dale Setterholm
Min ne sota Geo log i cal Sur vey
(612)627-4780 x223
sette001@umn.edu

Di rec tor
Chris Elvrum
Met ro pol i tan Coun cil
(651)602-1066
chris to pher.elvrum@
metc.state.mn.us

Di rec tor
Amanda Goebel
Wash ing ton County
(651)430-6655
Fax: (651)430-6730
goebel@co.wash ing ton.mn.us

MGWA Foun da tion 
Grant Re quest Dead lines 

are quar terly:
March 1
June 1

Sep tem ber 1
De cem ber 1 

Uni ver sity of Wis con sin-Park side Field Trip to the Mis sis sippi
River Cor ri dor.
By Zoe McNanama

On April 27-29, sev en teen geosciences stu dents and two pro fes sors from UW-Park side in
Kenosha, Wis con sin at tended the MGWA-sup ported three-day field trip to the Mis sis sippi River
cor ri dor. The pur pose of the field trip was to view the geo log i cal fea tures of the aqui fers and
con fin ing units across south ern Wis con sin, and to gain a better un der stand ing of ground wa ter
be hav ior and ca pac i ties in these rocks. The group was treated to a com pre hen sive ex pla na tion of
the tech ni cal as pects of mu nic i pal wells, in clud ing well sit ing and well de vel op ment in Prai rie du 
Chien and the sur round ing ar eas, by Del Maag from Wis con sin De part ment of Nat u ral Re -
sources, and Larry Gates from Prai rie du Chien Wa ter De part ment. The group was able to view a 
work ing mu nic i pal well and hear about wa ter qual ity and treat ment is sues in the re gion, and then
to see the formations to which individual challenges pertained. 

The field trip was a great suc cess, and both the stu dents and pro fes sors would like to thank
MGWA for their sup port. It was a thrill to be able to see out crops of the rocks that are bur ied un -
der gla cial till in south east ern Wis con sin, and to fi nally be able to in ves ti gate the sand stone and
car bon ate rocks from which our ground wa ter has its source. 

Geosciences stu dents
and fac ulty from the
Uni ver sity of 
Wis con sin-Park side at
Pikes Peak State Park, 
Iowa

Out door Ground Wa ter Dis play Opens at Sci ence Mu seum of
Min ne sota

Af ter three years in plan ning, the Ground
Wa ter Ex hibit at the Sci ence Mu seum of
Min ne sota’s Big Back Yard is open. This
ex hibit is a first-of-its-kind out door dis play
about ground wa ter featuring:

S One deep wa ter well
S Two hand pumps
S Two large rocks with dif fer ent po ros i ties
S Dis play pan els about ground wa ter
S Buck ets to haul wa ter

Bring the kids, the fam ily, and get wet.

The Big Back Yard is cur rently open 
on week ends through Oc to ber 7.
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Min ne sota Ground Wa ter As so ci a tion Foun da tion Board Meet ing Min utes

Meet ing Date: Tues day, June 12, 2007 
Lo ca tion: Wash ing ton County Of fices, Stillwater
From: Ca thy Vil las-Horns (Sec re tary)
Mem bers Pres ent: Da vid Liverseed, Gilbert Gabanski, Amanda Goebel, Chris to pher Elvrum, and Ca thy

Vil las-Horns 
MGWA Man age ment Pres ent: Jeanette Leete and Sean Hunt

Agenda items: Re view of Min utes, Trea sur ers Re port, Old Busi ness, New Busi ness, Next Meet ing
(Date and Place).
Gil called the meet ing to or der.   

Re view of Min utes The meet ing min utes for the March 16, 2007 meet ing were ap proved via e-mail on
May 8, 2007.
In the fu ture the draft min utes will be e-mailed to the MGWAF Board within a week
of the meet ing and board mem bers will have five (5) work ing days to re view and pro -
vide com ments on the min utes.  Min utes will be ap proved via e-mail so that the min -
utes can be pro vided in a timely man ner to the news let ter com mit tee.

Trea surer’s Re port Foun da tion bal ance to date is $76,154.42.  The MGWAF Quar terly Fi nan cial Re port
was pro vided at the meet ing by Dave.  To tal do na tions re ceived from the MGWA
mem ber ship since 3/16/07 were $420.  In ter est in the amount of $745.56 was ac crued
since 3/16/07.  This in ter est was swept into the en dow ment.   The MGWAF also re -
ceived $9500 from the MGWA for the en dow ment.  Dis cus sion en sued on the pol icy
of MGWA do na tions to the MGWAF. 
A mo tion was made by Dave and sec onded by Gil to roll the CD ma tur ing in July
2007 ($5162.37) into the CD cur rently at 5.271%.  Mo tion passed.  A mo tion was
made by Dave and sec onded by Chris to place the $9500 do na tion from MGWA into
the CD cur rently at 5.271%.  Mo tion passed. 

Old Busi ness SMM Ground Wa ter Dis play – The SMM com mit tee has been re view ing the ed u ca -
tional pan els that will ac com pany the ground wa ter ex hibit.  The ex hibit area is paved, 
the large rock spec i mens are in place, and other por tions of the ex hibit are nearly
ready.  The sand tank model may not be ready when the ex hibit opens within a few
weeks; how ever, the wa ter ta ble model is ready.
State Fair Ex hibit on Ground Wa ter - Gil was con tacted by the MPCA which is in -
clud ing ground wa ter in their ex hibit for the MN State Fair.
Fall Meet ing 2007 – The MGWA Board is plan ning a re cep tion and din ner im me di -
ately af ter the fall con fer ence to cel e brate the 25th an ni ver sary of the found ing of the
MGWA.  The MGWA De cem ber  news let ter will be a spe cial 25th an ni ver sary 
edi tion.
By laws Up date – The by laws are still un der go ing re vi sion by the by laws com mit tee,
which has not met.

New Busi ness Grant Re quest – A re quest for $1000 for the 2007 Chil dren’s Wa ter Fes ti val was re -
ceived from the Jo seph Enfield of Carver County.  Mo tion was made by Ca thy to ap -
prove, sec onded by Dave.  Mo tion passed.
SMM Youth and Vol un teer Train ing – Amanda was un able to pro vide train ing on
ground wa ter to the SMM staff and vol un teers who will be staff ing the ground wa ter
ex hibit in the Big Back yard this sum mer.  Amanda will not be vol un teer ing at the
SMM this sum mer.  
SMM GW Dis play Open ing – Pos si ble an nounce ments may in clude an e-mail to the
MGWA mem ber ship, col leges on our con tact list, LCCMR leg is la tors, NGWA and lo -
cal me dia out lets.  Dis cus sion of a pos si ble open house at the Big Back yard when the
ground wa ter ex hibit opens.
MGWA Foun da tion website – Chris of fered to up date the text files on the website. 
In for ma tion filed with the IRS when the MGWAF was founded in cludes this state -
ment:  “MGWAF serves Min ne sota plus ad join ing US states and Ca na dian prov -
inces.”  There fore, MGWAF grants should be re stricted to MN, WI, IA, SD, ND,
Man i toba and On tario.

Next Meet ing The next meet ing will be Sep tem ber 11, 2007 at 11:30 AM at the Fresh Grounds 
Cof fee Shop on West 7th St. in St. Paul. Meet ing ad journed.

 

The Ini tial Fund rais ing
Goal for the En dowed 
Schol ar ship Fund is 
$100,000.
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MGWA BOARD MINUTES

Min ne sota Ground Wa ter As so ci a tion Board Meet ing Min utes 
Reg u lar Monthly Meet ings

Date: May 16, 2007, 11:30 am
Lo ca tion: Keys Café, Lexington and Larpenteur, Roseville
At tend ing: Jeff Stoner, Pres i dent;  Dale Setterholm,  Past Pres i dent; Stu Grubb, Pres i dent-Elect;

Craig Kurtz, Trea surer; Norm Mofjeld, Ed i tor; Jim Aiken, Ad ver tis ing Man ager;
Jeanette Leete, WRI; Sean Hunt, WRI.

Re ports:
Trea sury 2006 Fi nan cial Au dit com pleted

Mo tion to move the net in come (ap prox i mately $9,550) from 2006 to the MGWA
Foun da tion-Endowment ap proved

Mem ber ship Most re new als are in, reg u lar mem ber ship at 610, stu dent mem ber ship at 21.  Fall
con fer ence re new als will be re corded as 2008 mem bers.

Web Page There were sev eral days of down time dur ing which an up date of our web con tent that
con tained out dated ma te rial ap peared on our site due to a prob lem at our web host;
cor rected.

Foun da tion Has not met since last Board meet ing.  The MGWAF board will meet on June 12,
2007.

News let ter Kurt Schroeder is the ed i tor of the cur rent edi tion.  Most con tent is in the ed i tor’s
hands.  The eth a nol ar ti cle planned for this is sue will ap pear in the next is sue in stead.  

Old Busi ness: 25th An ni ver sary Pub li ca tion ¾  The last news let ter of this cal en dar year will be a
spe cial edi tion com mem o rat ing the 25th year of the MGWA. It will con tain about 15
ar ti cles from past is sues, and 10 new ar ti cles.  The trend in ground wa ter top ics over
the years will be fea tured.  Lists of char ter mem bers and all of fi cers will be in cluded. 
This spe cial edi tion will be handed out to Fall Con fer ence at ten dees and also dis trib -
uted via the website.  Cor po rate spon sor ship and spe cial ad ver tis ing op por tu ni ties will 
be so lic ited by Jim Aiken and he will re port to the Board at the next meet ing.
Spring Con fer ence ¾  com ment forms from the meet ing were nearly all pos i tive. 
Some sug ges tions for fu ture top ics were made but there was no clear fa vor ite.
Fall Field Trip ¾  Stu Grubb is work ing with the Fresh wa ter So ci ety to de velop a
field trip in con junc tion with an eth a nol con fer ence.  The date has been moved to 
Sep tem ber. 

New Busi ness: WGWA field trip will be ad ver tised by MGWA.  Most stops are in Iowa.
Min ne sota En vi ron men tal Ini tia tive is plan ning a fo rum on wa ter sustainability for the 
morn ing of Wed., June 20.
Pres i dent Stoner is so lic it ing ideas for a theme for the Fall Con fer ence, and for a 
din ner speaker.
Board ap proved pur chas ing a 3 year main te nance agree ment on the MGWA lap top.
WRI re ports will be in cluded on the reg u lar agenda go ing for ward.

Next Meet ing: June 13, 2007, same time and venue. Meet ing ad journed.

Send your com ments to
ed i tor@mgwa.org

Date: June 13, 2007, 11:30 am
Lo ca tion: Keys Café, Lexington and Larpenteur, Roseville
At tend ing: Jeff Stoner, Pres i dent; Dale Setterholm, Past Pres i dent; Stu Grubb, Pres i dent Elect;

Craig Kurtz, Trea surer; Jon Pollock, Sec re tary; Norm Mofjeld, News let ter Ed i tor Sean 
Hunt, WRI; Jennie Leete, WRI

Re ports:

Past Min utes The May 16, 2007 min utes were ap proved as amended.
Trea sury Net in come is 9644.93 this year.  The taxes have been com pleted.  $9500.00 trans -

ferred to MGWA Foun da tion

Mem ber ship 610 reg u lar mem bers and 21 stu dent mem bers.
Web Page Tax files posted.  Sent out field trip an nounce ments for Wis con sin’s field trip.  Posted

di rec tory.
Foun da tion MGWA Foun da tion re ceived $9500.00 from MGWA.  Ap proval of $1000.00 for

Chil dren’s Wa ter Fes ti val.  Min ne sota Sci ence Mu seum dis play be ing worked on and

should be in place for July open ing.  Foun da tion in ter ested in PR for dis play.
News let ter Dis cus sion of cur rent edi tion.  Sep tem ber is sue items dis cussed.  News let ter and di -

rec tory ad ver tis ing rate changes dis cussed.  Also dis cussed rate changes to di rec tory. 
News let ter ed i tor will draft pro posed news let ter and mem ber ship ad ver tis ing rate

changes.
WRI Re port Re port handed out de tail ing ac tiv i ties com pleted since last meet ing in clud ing work on

the di rec tory, year end re ports, news let ter, and MGWA Foun da tion ac tiv i ties.
Old Busi ness: MGWA 25th An ni ver sary Pub li ca tion:  The last news let ter of this cal en dar year will

be a spe cial edi tion com mem o rat ing the 25th year of the MGWA.  Look ing at 5 cat e -
go ries re lated to the trend in ground wa ter top ics over the years.
Fall Field Trip:  Visit to Alcorn eth a nol plant lo cated ap prox i mately 15 miles east of
Owatonna in Mid Sep tem ber.  Still try ing to con tact a near-by sec ond plant to visit

The MGWA Board of 
Di rec tors meets once a
month.

All mem bers are 
wel come to at tend and
ob serve.
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Min ne sota Ground Wa ter As so ci a tion Board Meet ing Min utes, cont.

with a dif fer ent pro cess.  MGWA and Fresh wa ter So ci ety to work to gether to di vide
up re spon si bil i ties.  Fresh wa ter So ci ety to meet this month and de ter mine if the con -
fer ence will be go ing for ward.
Fall Con fer ence:  Draft out line handed out by the Pres i dent.  Showed pos si ble top ics
for fall con fer ence:  Con cep tual Frame works, Tools and Datasets, Nat u ral Con tam i -
nants and Mon i tor ing, Pol i cies and Pro grams, and Remediation.  WRI will email char -
ter mem ber list to the MGWA Board.  
MEI:  MGWA par tic i pat ing in MEI fo rum on wa ter sustainability.  Past Pres i dent will 
talk about emerg ing ground wa ter is sues and where we are.  Pres i dent Elect has not

been con tacted.
New Busi ness Min ne sota Sci ence Mu seum:  Jeff wrote let ter of sup port to Sci ence Mu seum, a copy

of which was given to Jennie.  
MEP:  Lau rel Reeves at MEP meet ing.  Pro posal to pro vide in put from MGWA to

LCCMR
Next Meet ing July 25, 2007 at 1130 at Keys Café at Lexington and Larpenteur in Roseville.  Meet -

ing ad journed at 12:58pm.

Mem bers can ac cess the
cur rent year's news let -
ters in the 'Mem bers
Only' area of the web
page. 

The user name is mgwa
and the pass word is
emailed to mem bers with 
each an nounce ment of
news let ter avail abil ity.

Meet ing Date 7/25/07

Place Keys Café, Lexington and Larpenteur in Roseville, Min ne sota
At tend ing Jeff Stoner, Pres i dent; Dale Setterholm, Past Pres i dent; Stu Grubb, Pres i dent Elect;

Jon Pollock, Sec re tary; Norm Mofjeld, News let ter Ed i tor; Sean Hunt, WRI

Re ports:
Trea sury WRI re ported that they up dated IRS fil ings.  Com pli ance au dit from State for 2004,

2005, and 2006.  State will be look ing at fed eral forms.

Mem ber ship No re port
Web Page Up date MGWA Foun da tion page, web host ing fees com ing due – will be just un der

$100.00.  

Foun da tion Has not met.
News let ter Dis cus sion of items needed from MGWA Board Mem bers for Sep tem ber is sue.  Dis -

cus sion of new ad ver tis ing rates for news let ter.  WRI will get back to us on rates for

di rec tory ad ver tis ing.  Will need to get rates set by Au gust meet ing.
WRI Re port Re port handed out de tail ing ac tiv i ties com pleted since last meet ing in clud ing:  Scan -

ning MGWAF IRS fil ings, NGWA re la tion ship with MGWA, Up dat ing di rec tory,
char ter mem ber ship list up dated, ad ver tis ing rates, work on get ting the MGWA 25th

An ni ver sary is sue printed, no tice of ran dom au dit, backup of fi nan cial data, re ceive

late pay ment from MDH for con fer ence along with late fees.
Old Busi ness MGWA 25th An ni ver sary Pub li ca tion:  The last news let ter of this cal en dar year will

be a spe cial edi tion com mem o rat ing the 25th year of the MGWA.  Hand out of draft
con tents for vol ume.  Look ing at 5 cat e go ries re lated to the trend in ground wa ter top -
ics over the years.  Dis cus sion of var i ous top ics.  Dead line for 25th An ni ver sary Is sue
is Sep tem ber 7, 2007.
Fall Field Trip:  Oc to ber 9th at Uof M St. Paul cam pus au di to rium.  Speak ers not yet
de cided on.  Full day field trip Oc to ber 10th - visit to Alcorn eth a nol plant lo cated ap -
prox i mately 15 miles east of Owatonna.  Still look ing for nearby plant with dif fer ent
pro cess.  Mem bers will be able to at tend ei ther the con fer ence and or the field trip. 
No ti tle for con fer ence yet.  Un clear at this point to what ex tent MGWA will be in -
volved in field trip lo gis tics.  Plan ning on ap prox i mately 100 peo ple to at tend con fer -
ence.  
Fall Con fer ence:  Rough draft of hand out pro vided by Pres i dent.  Work ing on fill ing
af ter noon.  Look ing for in put.
MEI:  Dale Setterholm and Lau rel Reeves par tic i pated in MEI fo rum on wa ter
sustainability.  Dale spoke on ground wa ter sustainability and Lau rel spoke on ap pro -

pri a tions pro cess.  Ap prox i mately 150 peo ple pres ent.  
New Busi ness Min ne sota As so ci a tion of Wa ter shed  Dis tricts:  Tim Thurnblad con tacted by MAWD

in di cat ing that MAWD was in ter ested in work ing closer with MGWA in the fu ture. 
MGWA Pres i dent will con tact them.

MEP:  Lau rel Reeves at tended MEP meet ing.
Next Meet ing Au gust 29, 2007 at 1130 at Keys Café at Lexington and Larpenteur in                           

Roseville.  Meet ing ad journed at 1330.
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Min ne sota Ground Wa ter As so ci a tion Board Meet ing Min utes, cont.

Meet ing Date 8/29/07

Place Snuffy’s, Malt Shop Lexington and Larpenteur in Roseville, Min ne sota
At tend ing Jeff Stoner, Pres i dent; Dale Setterholm, Past Pres i dent; Stu Grubb, Pres i dent Elect;

Craig Kurtz, Trea surer; Jon Pollock, Sec re tary; Norm Mofjeld, News let ter Ed i tor;

Sean Hunt, WRI; Gil Gabanski, MGWA Foun da tion.

Agenda Meet ing called to or der at 11:48.  No ad di tions to agenda.

Past Min utes The July 25, 2007 min utes were ap proved as writ ten.
Trea sury As of July 14, 2007 check ing/sav ings bal ance of $26,050.16.  Net in come of

$9553.62.  Min ne sota Rev e nue au dit for 2004, 2005, and 2006 in di cates MGWA owes 
Min ne sota Rev e nue $1794.12 (amounts rounded to near est dol lar in clude back taxes
of $1615.00, pen alty of $42.00 and in ter est of $137.00).  The back taxes are be ing col -
lected be cause MGWA did not pay use tax on an internet pur chase of printer cartriges
from out of state, be cause the Unversity Con fer ence Cen ter did not charge sales tax
for fa cil ity rental and ca ter ing, and be cause WRI did not charge sales tax on pho to -
cop ies. WRI will en sure that the an nual sales tax re turn for 2007 that is due in Feb ru -
ary 2008 in cludes use tax and that ven dors within Min ne sota know to charge sales tax.  

Mo tion was made an ap proved by the Board to pay back taxes, pen alty and in ter est.
On Au gust 12, 2007, MGWA re ceived a let ter from the IRS dated Au gust 1, 2007,
claim ing the 2006 Form 990 and 990-T were not prop erly signed by an Of fi cer.  The
let ter states that MGWA has 30 days from the date of the no tice to re spond (MGWA
in ter prets this date as Au gust 31, 2007).  MGWA Trea surer faxed a re sponse let ter
and sig na ture page to IRS on Au gust 21, 2007.  MGWA re ceived an other let ter from
the IRS dated Au gust 20, 2007, re quest ing a $420.00 pen alty for the late fil ing of
2006 Forms 990 and 990-T.  The trea surer drafted a let ter dated Au gust 30, 2007 
re quest ing that the pen alty for late fil ing be re moved.  A copy of the let ter was dis trib -
uted to those pres ent at the Board meet ing.  Mo tion to sub mit re quest for re moval of

IRS pen alty let ter dated Au gust 30, 2007 to the IRS was ap proved.

Mem ber ship No re port
Web Page Em ploy ment ad ver tise ment for SEH added to web page.  E-mails con cern ing Wis con -

sin Fall Field Trip, Chil dren’s Wa ter Fes ti val, and MPCA at the state fair were sent
out.  E-mails con cern ing the Sci ence Mu seum dis play, Fox 9 Women of Sci ence re -
quest for vol un teers, and the Mid west Ground wa ter Con fer ence are about to be sent

out.  
Dis cus sion of ear lier email sent out re gard ing em ploy ment op por tu ni ties with DNR. 
Board ex panded its ear lier de ci sion that em ploy ment op por tu ni ties from for-profit 
en ti ties shall not be sent to mem bers via email to in clude non-profit en ti ties. Such op -
por tu ni ties can be posted on the MGWA website, but may not be emailed to mem bers.

Foun da tion Will meet Sep tem ber 11, 2007.  Spon sored Chil dren’s Wa ter Fes ti val last June.
News let ter Dis cus sion of ar ti cles for fall is sue.  News let ter will have no tice of the Sci ence Mu -

seum ground wa ter ex hibit.  

WRI Re port Re port handed out de tail ing ac tiv i ties com pleted since last meet ing.  
Old Busi ness MGWA 25th An ni ver sary Pub li ca tion:  Draft cover for is sue was dis trib uted to those

pres ent at the Board meet ing.  Two spon sors so far.  Ad ver tis ing Man ager has made
con tact with sev eral other po ten tial spon sors.  Two ar ti cles re ceived thus far.  Dead -

line for 25th An ni ver sary Is sue is Sep tem ber 7, 2007.
Ad ver tis ing: Ad ver tis ing Man ager wants to drop the high est cat e gory of cor po rate
mem ber ship since no one has ever signed up for this type of mem ber ship.  WRI will

pull to gether in for ma tion on cor po rate rates for next meet ing.
Fall Field Trip: Pres i dent Elect noted that the field trip, if it oc curs, will need to be
post poned to No vem ber/De cem ber.  Dis cus sion of per haps pick ing this topic (eth a nol) 

with the Fresh wa ter So ci ety for the MGWA Spring Con fer ence.  
Min ne sota As so ci a tion of Wa ter shed Dis tricts:  Pres i dent tried to con tact them.  Pres i -
dent Elect did talk with them and rec om mended post pon ing to next meet ing.  MAWD
staffed with vol un teers.  MGWA should think of good ways to in ter act with other or -
ga ni za tions.  MGWA speak ers bu reau with some type of re im burse ment?  Stu will
talk fur ther with this group and will at tend the an nual con fer ence at the end of No -

vem ber as a MGWA rep re sen ta tive.
Con fer ence Plan ning:  Pres i dent look ing into MGWA port fo lio note book at a cost of

ap prox i mately $10.00 for fall con fer ence.
New Busi ness NGWA: Mem ber ship is $250.00 per year.  The ben e fits listed by NGWA in clude re -

cruit ing mem bers, or ga ni za tional lists, co-spon sor ship of events, and lead er ship con -

fer ence.  Pres i dent will write let ter de clin ing MGWA mem ber ship in NGWA.
Next Meet ing Sep tem ber 26, 2007, at 1130 at Keys Café at Lexington and Larpenteur in Roseville. 

Meet ing ad journed at 1323.

Don't for get:
Pro fes sional Ge ol o gist 
li cense re quire ments 
in clude con tin u ing 
ed u ca tion.
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