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I would like to first ex press my thanks and
con grat u la tions to Jeff Stoner on his ex cel lent
term as MGWA Pres i dent. Jeff’s cap i tal
achieve ment was the Fall Con fer ence mark ing 
MGWA’s first 25 years. It was a rare op por tu -
nity to look back at past achieve ments with
some of the ven er a ble lo cal leg ends of our
pro fes sion. It was also great fun to think about 
what is to come with fu tur ist Jack Ba con, es -
pe cially at the eve ning ban quet. Those in -
volved in or ga niz ing the event es pe cially 
ap pre ci ate the ex traor di nary ef fort that Jeff
and oth ers put into lin ing up speak ers, plan -
ning the ban quet, and pro duc ing a spe cial 
edi tion of the news let ter. The feed back from 
con fer ence at ten dees was over whelm ingly
pos i tive.

We have just passed an other pro fes sional
mile stone worth not ing. It has been 10 years
since the first Min ne sota Pro fes sional Ge ol o -
gist reg is tra tions were is sued. I re call sub mit -
ting my PG ap pli ca tion as soon as pos si ble
back in 1997 be cause 1) be ing grandfathered
in was go ing to be a lot eas ier than tak ing the

exam, and 2) I thought it would be cool to
have a low reg is tra tion num ber that might im -
press some young ge ol o gist in the fu ture.

A lot of peo ple put a lot of time into es tab lish -
ing the PG reg is tra tion. Their ef forts are
chron i cled in past MGWA news let ters. The
saga goes back at least to the be gin nings of
MGWA. In MGWA’s sec ond news let ter (Fall
1984), Kelton Barr dis cussed the pros and
cons of pro posed state leg is la tion to es tab lish
a cer tif i ca tion pro gram for hy drol o gists and
ge ol o gists. Maybe some one re mem bers why
these early ideas never ma te ri al ized? Gil Gab- 
anski quoted George Ber nard Shaw: “Ev ery
pro fes sion is a con spir acy against the la ity.”

Ac tiv ity picked up again in 1993 led by mem -
bers of the Amer i can In sti tute of Pro fes sional
Ge ol o gists and the Con sult ing En gi neers
Coun cil of Min ne sota, in clud ing Bob
DeGroot, Terry Swor, Rob Wahlstrom, and
Kevin Pow ers. Bills were in tro duced to the
1994 state leg is la ture and were even tu ally

¾ MGWA Pres i dent
Stu Grubb

¾ con tin ued on page 2

By Jeff Green, DNR Wa ters 

Imag ine walk ing in the coun try on a warm
morn ing. Par rots fly past, call ing rau cously as
the ris ing sun re flects off of their green and
red plum age. In the dis tance, you can hear a
river roar ing, swol len with run off from rains
that fell in the moun tains the night be fore. Or,
in an ur ban set ting, hear ing the slo gans of
dem on stra tors march ing through the streets,
shout ing and set ting off fire crack ers. Dur ing
the first two weeks of No vem ber, I had the
op por tu nity to ex pe ri ence this and many other
sights and sounds while I was on a short-term
mis sion trip to Bolivia.

I went to Bolivia at the re quest of LATCOM,
a small mis sion agency that has been work ing
there since the 1950’s. They work in part ner -
ship with EPLABOL, a Bo liv ian mis sion    

MGWA Mem ber As sists Wa ter Sup ply Needs, Bolivia 2007 

Pres i dent's Let ter

Fig ure 1. The Monte Blanco/San Isidro land -
scape. Co or di nates (to see the area us ing
Google Earth) are 18 deg. 01 min. 20.73 sec.
S and 64 deg. 26 min. 47.72 sec W. At these
co or di nates you will see the build ings, hills,
river val ley and the air strip.

¾ con tin ued on page 3

http://www.mgwa.org/
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Mem ber News

signed into law on May 22, 1995. It took two
years for the Min ne sota Board of Ar chi tec -
ture, En gi neer ing, Land Sur vey ing, Land scape 
Ar chi tec ture, Geoscience and In te rior De sign
(AELSLAGID), aka the Board of Ran dom
Vow els and Con so nants, to work out the spe -
cif ics. The con tin u ing ed u ca tion re quire ment
was in tro duced in 1999, and led to a marked
in crease in MGWA con fer ence at ten dance.

Ge ol o gist reg is tra tion has never had unan i -
mous sup port or ac cep tance. MGWA his tor i -
cally has taken a neu tral po si tion. This is
prob a bly be cause dif fer ent mem bers had
strong feel ings that reg is tra tion was ei ther:
1) a use ful way to up hold the stan dards of the
pro fes sion and pro tect pub lic in ter ests, or 2)
an un nec es sary waste of time and re sources.

I do not sug gest that MGWA take a dif fer ent
po si tion now, but I would like to of fer the fol -
low ing ob ser va tions from both per spec tives:

S The PG registration is certainly popular.
There are currently 568 PG licensees
compared to 99 Soil Scientists, 576 Land
Surveyors, and 11,610 Engineers.

S It is difficult to point to a pattern of
geologic or ground water problems that
occurred before 1997, but that now are

prevented by better-qualified geologists.
S There are few tasks that require a PG

registration in Minnesota. Wellhead
protection plans must be signed by a PE or
PG, and aquifer test reports must have a PG 
signature for submittal to the DNR.

S In my consulting career, I have had only
one client request or require a Minnesota
PG’s involvement in a project.

S Peo ple oc ca sion ally com ment on the “PG”
des ig na tion on my busi ness cards. They
ap par ently rec og nize it sim i larly to a PE
reg is tra tion, at least as it re lates to ge ol ogy
and ground wa ter work. Other pro fes sions
with out a reg is tra tion (i.e. bi ol o gists,
ecol o gists) seem to have more dif fi culty
gain ing rec og ni tion for their training and
skills.

The PG reg is tra tion has gained more pop u lar -
ity and prom i nence than other cer tif i ca tions
and reg is tra tions (e.g., Cer ti fied Ground Wa -
ter Professional).

Has the PG reg is tra tion bene fited the pro fes -
sion and the pub lic, or is this only a “con spir -
acy against the la ity”? I would wel come your
thoughts and opinions.

¾ Stu Grubb, MGWA Pres i dent

President's Letter, cont.

Steve Thomp son has been named su per vi sor
of the Ground Wa ter Mon i tor ing and Flow
Unit within the Wa ter Mon i tor ing Sec tion of
MPCA. Steve joined the MPCA in 1990 as a
hydrogeologist in the Pe tro leum Remediation
pro gram. Since 2004, he has been a su per vi sor 
in the Superfund pro gram. Steve has a Mas -
ters de gree in Ge ol ogy and also has worked as 
a con sul tant and sci ence teacher. The ma jor
re spon si bil i ties of the Ground Wa ter and Flow 
Mon i tor ing Unit in clude con tin u ing the
MPCA’s am bi ent ground wa ter mon i tor ing ef -
forts and im ple ment ing a state wide load mon i -
tor ing net work. 

Julie Ekman, Min ne sota De part ment of Nat -
u ral Re sources, Di vi sion of Wa ters (DNR
Wa ters), ac cepted the po si tion of Wa ter Per -
mit Pro grams Su per vi sor last Oc to ber. She is
lead ing the de vel op ment, im ple men ta tion, and 
ad min is tra tion of the state wide reg u la tory pro -
grams for al ter ations of pub lic wa ters. She is
also lead ing the al lo ca tion and use of sur face
wa ter and ground wa ter. Most re cently Julie
worked as a Nat u ral Re sources Area Hy drol o -

gist in the metro area and prior to that as a
hydrogeologist in DNR Wa ters’ County At las
and Re gional As sess ment Pro gram.

¾ con tin ued on page 4

¾ Julie Ekman, DNR Wa ters
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The pri mary ob jec tives 
of the MGWA are:
S Pro mote and en cour age

sci en tific and pub lic pol icy

as pects of ground wa ter as

an in for ma tion 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.

Bolivian Water Supply, cont.

or ga ni za tion. One of their main ar eas of fo cus is 
to work on lead er ship and eth ics train ing; one of 
the ways they do that is through Monte Blanco,
a re treat cen ter/camp they are de vel op ing at
Tambo, the for mer New Tribes Mis sion School. 
I was part of a small team that went to work on
wa ter and wastewater is sues and both short- and 
long-term site plan ning. We also made our -
selves avail able to the lo cal wa ter au thor i ties to
help them with the myr iad of prob lems they
face as they try to pro vide clean wa ter and ad e -
quately treat their wastewater. 

The area I went to is in the west ern part of the
Santa Cruz prov ince. It is in the foot hills of the
An des Moun tains (see Fig ure 1); the bed rock is
well-ce mented sand stone that has been up lifted
by the rise of the An des Moun tains over the last 
70 mil lion years. The rain fall is in the range of
12-16 inches per year. At the site I was work -
ing, the San Isidro River has cut through the
foot hills, cre at ing a plain that is used for ir ri -
gated ag ri cul ture. One of our pro jects was to mea sure flow in the ir ri ga tion ca nal to de ter mine wa -
ter loss. Us ing the float ing or ange method (see Fig ure 2), we de ter mined that the ca nal was los ing
ap prox i mately 25% of its flow over a dis tance of 3000 feet. This is an op por tu nity to implement
water conservation!

At Monte Blanco, we also eval u ated their long-term wa ter sup ply op tions. For the short-term, they 
can con tinue to uti lize the San Isidro River as it flows past the prop erty (see Fig ure 3). The river
has sig nif i cant con cen tra tions of fe cal bac te ria, sed i ment, and pes ti cides so it would be good to
de velop an al ter na tive source. One op tion, ground wa ter sup ply, is prob lem atic be cause lo cals re -
port that wells drilled in the area hit sa line wa ter. While there is a well on the prop erty; funds are
needed to clean it out and test pump it to see if the salt lev els drop. An other op tion would be to
work with the lo cal wa ter board as they seek funds to pro vide clean wa ter to the vil lage of San
Isidro and the Monte Blanco area. Cur rently, the area’s wa ter sup ply is from the river via a pipe -
line. Their plan is to build a new pipe line to get wa ter from the river near its source, up stream of
the ar eas that con trib ute bac te ria, sed i ment and pes ti cides. This wa ter would still need to be
treated but the treat ment op tions at Monte Blanco would be sim pler and cheaper. In San Isidro,
we could work with the wa ter board to dis trib ute so lar wa ter pu ri fi ers to the peo ple so they could
have clean, treated wa ter. 

We had sev eral dis cus sions with the lo cal wa ter boards at the towns of Comarapa and San Isidro
and with the Al calde, the “mayor” of the area. The wa ter boards are very in ter ested in gain ing a
better un der stand ing of the wa ter re sources of the San Isidro and Comarapa rivers. We talked
about do ing stream gaug ing, in stall ing gage plates at se lected points, and con tin u ing to mea sure
ir ri ga tion ca nal loss. Hav ing no equip ment to do any of this was of course a ma jor ob sta cle to our
ef forts! Sev eral of our team mem bers also met
with the lo cal Bo liv ian gov ern ment hydrologic
tech ni cian. He was out of sup plies (which he
buys out of his sal ary) for his re cord ing rain
gage. We told him we would try to find more
for him here.

Im ple men ta tion of wa ter man age ment at Monte
Blanco, eval u a tion of wa ter re sources with the
lo cal wa ter boards, and de vel op ment of wa ter
treat ment pro jects with the lo cal vil lage are rea -
sons why I hope to re turn and con tinue the
work we started. This work will help Monte
Blanco and the lo cal peo ple man age their wa ter
sup plies and gain ac cess to clean wa ter. Fig ure 3. The wa ter sup ply for San Isidro.

Fig ure 2. Stream gaug ing us ing the or ange
method in the ir ri ga tion ca nal. 
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Member News, cont.MGWA's Cor po rate 
Mem bers

Leggette, Brashears &
Graham, Inc.

Pace 
Analytical 

Barr Engineering
Company

Geomatrix

ARCADIS

Interpoll, Inc.

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 
Spring Con fer ence 
on Biofuels

May 8, 2008

See page 6 for de tails.

Jeanette Leete (Jennie) has been pro moted to 
the Unit Su per vi sor po si tion in DNR's Di vi -
sion of Wa ters most re cently held by Brian
Rongitsch un til his re tire ment. The Hy dro- 
ge ol ogy and Ground Wa ter Unit is re spon si ble 
for anal y sis of wa ter avail abil ity in sup port of

Julie Ekman's
Per mits Unit
(see above)
and for
techncial anal -
y sis of all
types of
ground wa ter
quan tity is sues 
over which the 
De part ment of
Nat u ral Re -
sources has 
ju ris dic tion.
Re cent 'hot'
top ics have in -
cluded ethanol 
plants, peak ing 

power plants, pub lic wa ter sup ply plan ning,
and ex pan sion and rec la ma tion of iron mines.
Jennie's Unit also over sees the un der ground
stor age of nat u ral gas in Min ne sota.

Tom Roushar, PE, has joined HDR En gi -
neer ing, Inc. in the Min ne ap o lis of fice as a
Se nior Wa ter/Wastewater Pro ject Man ager.
Tom brings over 30 years of ex pe ri ence in
man ag ing ma jor cap i tal im prove ment pro jects
cov er ing all fac ets of wa ter sup ply and treat -
ment, and wastewater col lec tion, con vey ance,
and treat ment. Prior to join ing HDR, Tom
headed Bonestroo’s Wa ter/Wastewater Group.

Laura Triplett re cently ac cepted a po si tion as 
as sis tant pro fes sor in Ge ol ogy at Gustavus
Adolphus Col lege where she will teach
hydrogeology, geo mor phol ogy and global 
cli mate change, among other courses. Her 
re search fo cuses on hu man im pacts to
biogeochemical cy cles, and in 2007 she com -
pleted her dis ser ta tion in Ge ol ogy at the Uni -
ver sity of Min ne sota, in col lab o ra tion with
sci en tists at the St. Croix Wa ter shed Re search
Sta tion. Pre vi ously, she worked at the Min ne -
sota Pol lu tion Con trol Agency (1997-2000).

Geoff Delin, Re search Hy drol o gist and
Ground Wa ter Spe cial ist with the U.S. Geo -
log i cal Sur vey (USGS) Wa ter Sci ence Cen ter
in Mounds View, Min ne sota, has ac cepted a
po si tion as the USGS Cen tral Re gion Ground
Wa ter Spe cial ist in Den ver, Col o rado. Geoff
be gan his ca reer with the USGS, in the Min -
ne sota Dis trict in 1979, as a team mem ber on
the Up per Mid west Re gional Aqui fer Sys tems 

Anal y sis study of the hydrogeology of Pa leo -
zoic aqui fers. Since then, Geoff has been lead
sci en tist of many ground-wa ter stud ies. Geoff
has many years ex pe ri ence with the ap pli ca -
tion of ground-wa ter mod els. His most re cent
ef forts in cluded re gres sion mod el ing of 
ground-wa ter re charge and as sess ment of
ground-wa ter con tam i na tion, in clud ing the
USGS Toxics Sub stances Hy drol ogy Pro -
gram’s crude-oil spill re search site near
Bemidji. Geoff has 56 lead-au thor or co-au -
thor pub li ca tions that in clude 17 peer-re -
viewed jour nal ar ti cles, three Pro fes sional
Pa pers, and two Wa ter Sup ply Pa pers. He has
been an ac tive mem ber of sev eral pro fes sional 
so ci et ies, is a tech ni cal re viewer for a num ber
of ref er eed jour nals, and has par tic i pated as an 
in vited mem ber on in ter nal and in ter agency
sci ence ad vi sory pan els. Geoff plans to con -
tinue to be in volved in some of his Min ne sota
re search, and as Re gional Ground Wa ter Spe -

cial ist, he will con tinue to be avail able for as -
sis tance on tech ni cal is sues of lo cal
im por tance. Geoff is ex pected to trans fer to
the Den ver area in May or June 2008.

Jeff Stoner has ac cepted the as sign ment as
Sci ence Pro gram Of fi cer for a new USGS Re -
gional of fice, North Cen tral Area. The new
of fice was de vel oped in the Twin Cit ies un der 
a re struc tur ing in tended to bring ex ec u tive
lead er ship closer in line to field op er a tions
more sim i lar to other fed eral agen cies and to
em ploy more in te grated-science ap proaches
in volv ing sci en tists from the dis ci plines of bi -
ol ogy, ge ol ogy, ge og ra phy and wa ter re -
sources. He will be re spon si ble for re view ing
and co or di nat ing pro grams for USGS Science
Cen ters in the seven-state area of Montana,

¾ Geoff Delin, USGS

¾ con tin ued on page 7

¾Jennie Leete, DNR Wa ters

http://www.mgwa.org
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Brooke Asleson Joins MPCA

Brooke Asleson re ceived her Mas ters of Sci ence de gree from
the Uni ver sity of Min ne sota Wa ter Re sources Sci ence Pro gram
and has joined the MPCA as a Se nior Pol lu tion Con trol Spe cial -
ist.  Brooke’s the sis was ti tled “The De vel op ment and Ap pli ca -
tion of a Four-Level Rain Gar den As sess ment”.

In her po si tion at MPCA, Brooke is ad vis ing the agency’s
Storm water and To tal Max i mum Daily Load (TMDL) pro grams.  
Brooke has writ ten an ar ti cle about her work which ap pears on
page 11 of this news let ter.

INDUSTRY NEWS PROFESSIONAL NEWS

Pace An a lyt i cal, MGWA's new est Cor po rate Mem ber, is pleased
to an nounce that, ef fec tive Feb ru ary 19, 2008, it has purchased
the as sets of Laucks Test ing Lab o ra tory, Inc. in Se at tle, Wash -
ing ton. For more than 100 years, Laucks has pro vided an a lyt i cal
chem is try and mi cro bi o log i cal ser vices for en vi ron men tal, in dus -
trial man u fac tur ing, clin i cal, phar ma ceu ti cal, tox i co log i cal and
min er al og i cal cus tom ers, and of fers one of the most ex ten sive
listings of approved testing parameters certified by the
Washington Department of Ecology.

Laucks Test ing Lab o ra to ries, Inc. was founded in 1908. The lab -
o ra tory started by pro vid ing as say ser vices for the Alaska gold
rush. Steve Vanderboom, CEO of Pace An a lyt i cal, com mented:
"We are ex cited to add a Pace lo ca tion in Se at tle. We have re -
tained an ex pe ri enced staff from Laucks and will be 
fo cused on build ing a strong Pace fa cil ity to serve our west coast 
cus tom ers". 

Pace An a lyt i cal Ac quires Laucks Testing

ASSOCIATION NEWS

New 2008 MGWA Of fi cers Elected

Scott Al ex an der of the Uni ver sity of
Min ne sota’s De part ment of Ge ol ogy
and Geo phys ics is the MGWA Pres i -
dent-Elect for 2008.  Af ter re ceiv ing
a Bach e lor of Sci ence de gree in Geo -
phys ics in 1984, Scott worked with
sev eral Twin Cit ies com pa nies de vel -
op ing shal low geo phys i cal tech niques 
and mon i tor ing sys tems for un der -
ground stor age tanks.  Since 1987,
Scott has worked full time for the
Uni ver sity of Min ne sota as a field
and lab co or di na tor for the De part -
ment of Ge ol ogy and Geo phys ics. 
He also ad vises Uni ver sity staff on
storm wa ter and ground wa ter is sues
af fect ing the cam pus en vi ron ment.  He has pri vate con sult ing ex -
pe ri ence in pro jects us ing chem i cal and iso to pic trac ers to help
solve ground wa ter prob lems, such as fluid flow with res i dence
times rang ing from hours and days to tens of mil len nia.

Jon Pollock has been re-elected to the po si tion of MGWA Sec -
re tary.  Jon is Pres i dent of Frontline En vi ron men tal, LLC, pro -
vid ing en vi ron men tal con sult ing and man age ment ser vices to
both the pub lic and pri vate sec tors.  Jon also worked eight years
as a hy drol o gist with the Min ne sota Pol lu tion Con trol Agency
and has sev eral years of lab o ra tory ex pe ri ence as well as ex pe ri -
ence in oil and gas ex plo ra tion work.  He has a Bach e lor of Sci -
ence de gree in Ge ol ogy and Geo phys ics and a Mas ters de gree in

Eric Tollefsrud Joins News let ter Team

Eric Tollefsrud is a Prin ci pal Hydrogeologist with Geomatrix
Con sul tants, Inc. He has an ac tive prac tice as sist ing cli ents with
the in ves ti ga tion and remediation of con tam i nated ground wa ter.
Geomatrix is a di ver si fied tech ni cal con sult ing and en gi neer ing
firm with of fices through out North Amer ica and a pro fes sional
staff of more than 450 sci en tists, en gi neers, and tech ni cal ex -
perts. Eric has been with Geomatrix for 13 years, and has been
an en vi ron men tal
con sul tant for 20
years. He has an
MS in Ge ol ogy
from the Uni ver sity
of Kan sas, and a BS 
in Ge ol ogy from the 
Uni ver sity of Ne -
braska – Lin coln. In 
ad di tion to mem ber -
ship in MGWA, he
is a mem ber of
AIPG and is a reg is -
tered pro fes sional
ge ol o gist in Min ne -
sota, Wis con sin and 
Ne braska.

¾ Brooke Asleson with ad vi sors Ray Hozalski, John Gul liver, and 
John Nieber

Geo log i cal Sci ences.  He is a mem ber of the Da kota County
Solid Waste Man age ment Ad vi sory Com mit tee and is a vol un -
teer firefighter for the City of Lakeville.

¾ Scott Al ex an der, 
Uni ver sity of Minnesota

¾ Eric Tollefsrud, Geomatrix
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By Jeff Stoner, Past Pres i dent of MGWA

We tried some thing a lit tle dif fer ent with the se quence of the Fall 
Con fer ence and the Fall News let ter of MGWA in 2007. That is,
they hap pened con cur rently thanks to sev eral high-en ergy mem -
bers. Typ i cally the Fall News let ter is pub lished about a month
and a half af ter the con fer ence al low ing time to re port on what
hap pened dur ing that event. Many of the hap pen ings from this
con fer ence, which in part was to cel e brate our 25th an ni ver sary,
ac tu ally made it into the ex tra thick vol ume 26, num ber 4. Some
of us tried to pre dict what would hap pen, but that rarely works
out per fectly or even close to re al ity. One event dur ing the con -
fer ence was an at tempt to rec og nize ex tra ser vice to our As so ci a -
tion by sev eral mem bers. Print ing that re sult con cur rently with
the con fer ence date would have busted the el e ment of sur prise.
Also, the con ceiver of the idea crafted some rec og ni tion cri te ria
then pro ceeded to ap ply them in con sis tently. Sev eral folks
helped him through this di lemma dur ing and shortly af ter the
con fer ence. For the re cord, the re cip i ents and a brief note of their 
wor thi ness of ef fort is pro vided be low. Lead ers like this in spire
oth ers by ex am ple and make the MGWA the suc cess it is to day.

Past Pres i dent Dale Setterholm was pre sented a MGWA plaque
for his out stand ing ser vice to the board dur ing the past three
years, for lead ing two great con fer ences while he was Pres i dent
in 2006, for ex tra out reach ac tiv i ties par tic u larly to ed u cate State
leg is la tors about ground wa ter, and for his no-non sense,
cut-to-the-chase lead er ship style.

Nor man Mofjeld, Thomas Clark, Jan Falteisek, Kurt
Schroeder and Steve Rob ert son re ceived a “desk-to-desk”
plaque in rec og ni tion of con sis tent, un self ish time de voted to
out lin ing, com pil ing, ed it ing and cre at ing the quar terly news let -
ter of MGWA. The News let ter doc u ments in an ex cep tional way
our mis sion, prog ress, and plans for MGWA. I hope this small

ASSOCIATION NEWS

Spring MGWA Con fer ence to High light
Biofuels and Ground Wa ter

The Spring 2008 MGWA Con fer ence is sched uled for Thurs day, 
May 8, 2008, at the Uni ver sity of Min ne sota Con tin u ing Ed u ca -
tion and Con fer ence Cen ter on the St. Paul cam pus.

The biofuels in dus try is boom ing, with eth a nol lead ing the way
here in Min ne sota. The in dus try con tin ues to re ceive con sid er -
able po lit i cal and fi nan cial sup port as a key part of the na tion’s
fu ture en ergy sup ply. Min ne sota’s ground wa ter re sources could
be lo cally im pacted by this in dus trial ex pan sion. Ground wa ter
will be a con trol ling fac tor that shapes where and how fast the
in dus try de vel ops. This con fer ence will ex plore the re la tion ship
be tween biofuels and ground wa ter and how we should best use
and con serve our re sources.

The con fer ence or ga niz ing com mit tee has in vited an di verse
group of speak ers on the sub ject, in clud ing:
Mark Lindquist, MN De part ment of Nat u ral Re sources (DNR),
State Wa ter Use For Biofuels
Mi chael Yost, Min ne sota De part ment of Ag ri cul ture (MDA),

State and Fed eral Leg is la tion
Ralph Gro schen, MDA, State Biofuels Pro grams and Pol i cies
Derek Crompton, Uni ver sity of Min ne sota Ex ten sion, Small
Scale Biofuel Pro duc tion
Nancy Kelly, MN Tech ni cal As sis tance Pro gram, Wa ter and En -
ergy Ef fi ciency in Eth a nol Pro duc tion
Jeff Broberg, Cit i zen Mem ber of the Leg is la tive-Cit i zen Com -
mit tee on Min ne sota Re sources and Pres i dent of the Min ne sota
Trout As so ci a tion, Trout Streams in South east ern Min ne sota
Mary Savina and Mi chael Grif fin, Carleton Col lege, Pub lic ed -
u ca tion on ge ol ogy and eth a nol plant sit ing
Jim Sehl, MN DNR, Wa ter Ap pro pri a tions Per mit ting
Harvey Thorliefson, Min ne sota Geo log i cal Survey, Car bon 
Se ques tra tion and Eth a nol Plants
Katsumi  Matsumoto, Uni ver sity of Min ne sota Ge ol ogy and
Geo phys ics, Biofuel Use and Global Warm ing
Mark Seeley, Uni ver sity of Min ne sota Soil Wa ter and Cli mate, 
Biofuel Use and Weather Trends

On-line reg is tra tion is available.

News from the Fall 2007 MGWA Con fer ence and 25th Anniversary

¾ con tin ued on next page

to ken will be shared by ac tive par tic i pants on this team now and
in the fu ture.

An other plaque was pre sented to James Lundy, Steve Rob ert -
son, and Nor man Mofjeld for their lead er ship and ex tra
volunteerism in de vel op ing and pro duc ing the 25th An ni ver sary
Vol ume of the News let ter—a 130-page sam pling of MGWA past 
con tri bu tions and (com men tar ies) about the fu ture ground wa ter
in Min ne sota; spiced with facts about our or ga ni za tion.

Last, but not least in the plaque pre sen ta tions was rec og ni tion of
de cades of stead fast ded i ca tion and per se ver ance as the man age -
ment and pub li ca tions team of MGWA, Jeanette Leete and
Sean Hunt. 

The fol low ing peo ple were rec og nized with a MGWA “Com mit -
ment” pen for pro vid ing more than five years of un self ish ser vice 

¾ News let ter team mem bers rec og nized for their ser vice at the
Fall 2007 Con fer ence (l to r) - Norm Mofjeld, Jan Falteisek, Jon
Pollock, Jim Aiken, Kurt Schroeder and Tom Clark - Steve Rob -
ert son is not pictured
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Fall MGWA Con fer ence fea tures Jack 
Ba con as Key note Speaker

The fall MGWA con fer ence con vened in St. Paul on No vem ber
13, 2007, to rec og nize 25 years since the found ing of the
MGWA and to dis cuss im por tant changes in our un der stand ing

of ground wa ter in the
past 25 years.  Much
of the De cem ber 2007
is sue of the MGWA
news let ter was de voted 
to these top ics, so in -
stead of re cap ping
them here in de tail, I
will note that the key -
note speaker at the
con fer ence and at the
eve ning din ner, was
NASA sci en tist, Dr.
Jack Ba con.  

Dr. Ba con, a two-time
re cip i ent of NASA’s

Out stand ing Speaker award, is a noted fu tur ist and tech no log i cal
his to rian.  One of the themes he com ments on in his talks is the
role of tech nol ogy in shap ing hu man so ci ety. For MGWA, Dr.
Ba con gave a lively, ed u ca tional and en ter tain ing set of pre sen ta -
tions in which he talked about the pace of change in hu man so ci -
ety and our abil i ties to un der stand and pro cess that in for ma tion. 

¾ Sub mit ted by Steve Rob ert son, News let ter Team

North and South Dakota, Min ne sota, Iowa, Ne braska, and Wy o -
ming. Jeff is leav ing what used to be called the Dis trict Chief po -
si tion, now ti tled 'Di rec tor of the Wa ter Sci ence Cen ter'. MGWA 
mem ber James Stark has been named Act ing Director of the
USGS Min ne sota Wa ter Sci ence Cen ter.

Jane Wil lard was ap pointed as a trustee of the AIPG 
Foun da tion. Jane has a long track re cord of ser vice to AIPG.

Gil Gabanski, MGWA Foun da tion Pres i dent and Pres i dent of
GJG En vi ron men tal Con sul tants has ac cepted a per ma nent po si -
tion with Hennepin County Con tam i nated Lands Unit.  Through
his ex ist ing con sult ing busi ness he will con tinue to as sist cli ents
out side of Hennepin County.

dur ing our first 25 years as an as so ci a tion. Here is where the pre -
senter re ally messed up by not closely track ing ser vice re cords.
Some de serv ing folks were not given their pens at the con fer -
ence. They did re ceive a pen later and are in cluded in the al pha -
bet i cal list ing be low (deep est apol o gies to Lundy, Sabel and
Stark):
James Aiken, 8 years as ad ver tis ing man ager
Thomas Clark, 8 years as chief ed i tor, 5 years on the news let ter
team, and 4 years as mem ber ship chair, plus pro lific writer for
the news let ter for a gen er a tion
Jan Falteisek, 6 years as sec re tary, 4 years as chief ed i tor, 13
years on the news let ter team.
Gilbert Gabanski, 4 years as pres i dent and 1 year as past pres i -
dent (but gets an ex tra point for be ing first pres i dent)
James Lundy, 3 years as board mem ber, 7 years on the news let -
ter team.
Nor man Mofjeld, 6 years as chief ed i tor
Jon Pollock, 6 years as sec re tary, 4 years on the news let ter team.
Steve Rob ert son, 12 years on the news let ter team
Gretchen Sabel, 6 years as board mem ber
James Stark, 6 years as board mem ber.

Sev eral of the above listed folks are still cook ing in lead er ship
roles for MGWA. I en cour age you to help them out in any way
your tal ents move you. The ser vices that the MGWA pro vides to
the in dus try, pro fes sion als, stu dents and the pub lic can only be
en hanced by your participation. 

Also dur ing the con fer ence, we pub licly thanked all of the mem -
bers who have de voted their time to con trib ut ing ar ti cles to the
over 100 is sues of the MGWA News let ter pub lished dur ing our
first quar ter cen tury. Sev eral of the orig i nal con tri bu tors were
asked to com ment on past ar ti cles from the per spec tive of to day
and the fu ture. All came through with timely and well-writ ten
notes that made the 25th Anniversary Volume a success.

Fi nally, thanks to all of you who par tic i pated in the 2007 fall
con fer ence and ban quet, and any MGWA event in the past. We
also thanked ev ery one who has served in a lead er or sup port role
on be half of MGWA. Many of these in di vid u als have been listed 
in the 25th An ni ver sary Vol ume or have been noted in the ar ti cle
in this news let ter “His tory of the MGWA News let ter Team and
Ad ver tis ing Ed i tors, 1982-2008.” I in vite you to thank them in di -
vid u ally. Our mem ber ship re sponse, such as hap pened for the
fall event, val i dates how we are off to a great start for the next
gen er a tion of ground-water activities in Minnesota.

2007 Fall Con fer ence, cont.

Member News, cont.

¾ Fu tur ist Jack Ba con
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His tory of the MGWA News let ter Team and Ad ver tis ing Ed i tors, 1982-2008

Fol low ing is a list ing (to the best of my knowl edge) of ev ery one
who has been a mem ber of the MGWA news let ter team or an ad -
ver tis ing ed i tor since vol ume one, num ber one ap peared in Oc to -
ber 1982.  Note that dur ing most of the 1980’s into the
mid-1990’s, the “team” con sisted of just the ed i tor.  It was af ter
the job of ad ver tis ing ed i tor was made sep a rate in 1995 that the
team con cept for the news let ter took off.  In the fol low ing, EIC
means ed i tor-in-chief, and AE means ad ver tis ing ed i tor:

1982:  Pat Leon ard Meyer (EIC); Pamela Wat son (AE)

1983:  Pat Leon ard-Meyer (EIC); Pamela Wat son (AE)

1984:  Pat Leon ard-Meyer (EIC,AE)

1985:  Kevin Pow ers (EIC, AE)

1986:  Kevin Pow ers (EIC, AE)

1987:  Kevin Pow ers (EIC, AE)

1988:  Lee Trotta (EIC, AE)

1989:  Lee Trotta (EIC, AE)

1990:  Lee Trotta (EIC, AE)

1991:  Jan Falteisek (EIC, AE)

1992:  Jan Falteisek (EIC, AE)

1993:  Jan Falteisek (EIC, AE)

1994:  Jan Falteisek (EIC, AE)

1995:  Tom Clark (EIC); Jan Falteisek (AE)

1996:  Tom Clark (EIC); Jan Falteisek; Jim Lundy; Steve 
Rob ert son; Jim Almendinger (AE)

1997:  Tom Clark (EIC); Jan Falteisek; Jim Lundy; Steve 
Rob ert son; Jim Almendinger (AE)

1998:  Tom Clark (EIC); Jan Falteisek; Steve Rob ert son; John
LaFave; Jim Lundy; Leigh Harrod (AE)

1999:  Tom Clark (EIC); Jan Falteisek; Steve Rob ert son; Jim
Lundy; Leigh Harrod (AE)

2000:  Tom Clark (EIC); Jan Falteisek; Steve Rob ert son; Jim
Lundy; Char lie Tiller; Jim Aiken (AE)

2001:  Tom Clark (EIC); Jan Falteisek; Steve Rob ert son; Jim
Lundy; Jon Pollock; Jim Aiken (AE)

2002:  Tom Clark and Norm Mofjeld (EIC); Jan Falteisek; Steve
Rob ert son; Jim Lundy; Jon Pollock; Aaron Fredrikson;
Jim Aiken (AE)

2003:  Norm Mofjeld (EIC); Tom Clark; Jan Falteisek; Steve
Rob ert son; Jon Pollock;  Aaron Fredrikson; Jim Aiken
(AE)

2004:  Norm Mofjeld (EIC); Tom Clark; Jan Falteisek; Steve
Rob ert son; Jon Pollock;  Kurt Schroeder; Jim Aiken (AE)

2005:  Norm Mofjeld (EIC); Tom Clark; Jan Falteisek; Steve
Rob ert son; Kurt Schroeder; Jim Aiken (AE)

2006:  Norm Mofjeld (EIC); Tom Clark, Jan Falteisek; Steve
Rob ert son; Kurt Schroeder; Jim Aiken (AE)

2007:  Norm Mofjeld (EIC); Tom Clark; Jan Falteisek; Steve
Rob ert son; Kurt Schroeder; Eric Tollefsrud; Jim Aiken
(AE)

2008:  Norm Mofjeld (EIC); Tom Clark; Jan Falteisek; Steve
Rob ert son; Kurt Schroeder; Eric Tollefsrud; Jim Aiken
(AE)

¾ sub mit ted by Tom Clark (aka the “Ed Asner” of the MGWA 
news let ter)
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Fall 2007 Mid west Ground Wa ter and East ern South Da kota Wa ter Con fer ence

CON FER ENCE AND LEC TURE SUM MA RIES

The 2007 Mid west Ground wa ter Con fer ence was held in con -
junc tion with the East ern South Da kota Wa ter Con fer ence in late 
Oc to ber, 2007. While the con fer ence meet ings were in Sioux
Falls, a pre-con fer ence field trip on a splen did fall day took at -
ten dees to the Earth Re sources Ob ser va tion and Sci ence (EROS)
Data Cen ter, which is a U.S. Geo log i cal Sur vey (USGS) fa cil ity
out side of Sioux Falls, and to Gavin’s Point Dam on the Mis -
souri River, near Yankton, South Da kota. The con fer ence was
spon sored by South Da kota State Uni ver sity, the South Da kota
De part ment of En vi ron ment and Nat u ral Re sources, the USGS,
the US Army Corps of En gi neers, and the East ern Da kota Wa ter
De vel op ment Dis trict.

The EROS fa cil ity is well worth a visit. The lobby is a show case
of many of the tech nol o gies used in the ac qui si tion, pro cess ing
and anal y sis of a large va ri ety of earth-based data, much of it
based on re mote sens ing. If you are un able to visit in per son,
check out the web site (eros.usgs.gov) to see a sam pling of their
work. Links are avail able on the site to ac cess hu mon gous
amounts of free data, as well as data avail able for a fee. I rec om -
mend in par tic u lar the al most real-time stream of im ag ery data
from one of the var i ous Land sat sat el lites (earthnow.usgs.gov). 

Af ter leav ing the EROS Data Cen ter, we went down Gavin’s
Point Dam, one of a se ries of dams on the Mis souri River built in 
the 1940s and 1950s, largely as a re sult of the Flood Con trol Act
of 1944 (Pick-Sloan Plan). In ad di tion to flood con trol, the dam
sys tem was de signed to pro vide a steady source of wa ter for nav -
i ga tion and elec tric power gen er a tion. In ter est ing facts about the
hy dro elec tric fa cil ity at the dam in clude the fol low ing: 

1) the gar gan tuan tur bines spin at only 58 rpm, which makes
sense to those among us who moon light as elec tri cians, 
2) the im pel lers lose about 300 pounds of stain less steel each
year, which must be re placed dur ing pe ri odic main te nance, and
3) the elec tro mag netic fields in side the gen er at ing fa cil ity are
suf fi ciently strong to de stroy powerpoint files on pocket USB
drives (thus re in forc ing a habit of redundancy). 

The lake formed up stream of the dam is called Lewis and Clark
Lake. The kind folks at EROS pro vided us with ae rial im ages of
the up stream end of the lake (Fig ure 1) that show the sed i men ta -
tion ex pe ri enced in the area since con struc tion. Once about 28
miles long, Lewis and Clark Lake is now closer to 20 miles in
length. In ad di tion, down stream of the dam, the re leased wa ter is
free of sed i ment load and, as a re sult, is de grad ing the river bed.
The stream bed deg ra da tion, in turn, af fects other re sources. For
ex am ple, wa ter ta ble el e va tions in nearby floodplain and ter race
de pos its are fall ing, and, ac cord ingly, sur face wa ter bod ies such
as lakes, ponds and wetlands are in some cases dry ing up.

In dig e nous to the up per reaches of the Mis souri River is the pal -
lid stur geon, a pre his toric-look ing fish that not sur pris ingly
evolved dur ing the Cre ta ceous. Pal lid stur geon can grow to over
60 inches and 85 pounds in the wild, but due to hab i tat pres sures
and the time re quired (over a de cade) to ma ture and re pro duce,
fish hatch er ies are key to its on go ing sur vival. Such a fish hatch -
ery ex ists for the pal lid stur geon near the Gavins Point Dam.
There, young rain bow trout are raised to de light chil dren (as the
chil dren feed the trout) as well as the pal lid stur geon (as they are
eat ing them). Pal lid stur geon are so sen si tive to wa ter qual ity

con di tions that the wa -
ter from Lewis and
Clark Lake that feeds
the hatch ery must be
disinfected with large
UV lamps. 

The con fer ence in -
cluded a num ber
ground wa ter and sur -
face wa ter talks, in -
clud ing some on wa ter 
re sources man age ment 
in ar eas where the
Mis souri River
streambed is be ing de -
graded. A com plete
list ing of the talks with 
the sub mit ted ab stracts 
and links to pre sen ta -
tions can be found at:
wri.sdstate.edu/ 
esdwc.

¾ sub mit ted by Steve
Rob ert son, News let ter
Team

Fig ure 1. Dig i tal orthophoto of up stream sec tion of Lewis and Clark Lake an no tated to show ob served and
pre dicted ar eas of loss of open wa ter due to sed i men ta tion (im age cour tesy of Da vid Greenlee, USGS EROS
data cen ter, sed i men ta tion in ter pre ta tions from U.S. Army Corps of En gi neers).
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The 2007 Min ne sota Wa ter Re sources Con fer ence, held in Oc to -
ber 2007, fea tured talks by wa ter re sources pro fes sion als in clud -
ing re source man ag ers, re search ers, lo cal, state and fed eral
agency staff, con sul tants and prac tic ing hydrogeologists and en -
gi neers that high lighted wa ter re sources re search and wa ter re -
source man age ment tech niques.

The two-day con fer ence at tracted an at ten dance of over 600 and
was high lighted by ple nary pre sen ta tions on the his tory of the
Mis sis sippi River by Dr. John Anfinson of the Na tional Park
Ser vice and on biofuels pro duc tion by Dr. Ste ven Taff of the
Uni ver sity of Min ne sota and Mark Col lins of HDR En gi neer ing.
Lun cheon pre sen ta tions were given by Pat rick Brezonik of the
Na tional Sci ence Foun da tion and Uni ver sity of Min ne sota on the 
“Na tional Wa ter Re search Agenda: Dawn ing of a New Era of
Agency Col lab o ra tion” and by James Chiles of the Min ne sota
Pol lu tion Con trol Agency on “Of Fire Hoses and Fish Lad ders:
How Does In for ma tion Move in Your Or ga ni za tion.” Chiles is
the au thor of the book, “In vit ing Di sas ter, Les sons from the Edge 
of Di sas ter.” In his lun cheon pre sen ta tion Mr. Chiles pre sented
an anal y sis of the ways in which or ga ni za tions ex change in for -
ma tion and track prob lems, pro vid ing fas ci nat ing de tails from his 

¾ entering the aqui fer at Spook Cave - photo by Lee Trotta

2007 Min ne sota Wa ter Re sources Con fer ence – A Re cap

in ves ti ga tions of nat u ral and hu man di sas ters. More in for ma tion
re gard ing James Chiles is avail able at www.invitingdisaster.com.

In ad di tion to the ple nary and lun cheon talks were pre sen ta tions
in the fol low ing ar eas: lake man age ment and as sess ment, un der -
stand ing im pacts on ground wa ter qual ity, emerg ing con tam i -
nants, ur ban storm wa ter best man age ment prac tices, to tal
max i mum daily load (TMDL) pol icy and ap pli ca tion, en vi ron -
men tally sen si tive de sign, vol ume re duc tion/in fil tra tion, stream
hab i tats, man ag ing and mod el ing wa ter in ag ri cul tural land -
scapes, trans por ta tion drain age, stream mor phol ogy and res to ra -
tion, low im pact de vel op ment, flood ing, land scape and
wa ter shed man age ment, and wa ter re source man age ment.

The event was spon sored by the Wa ter Re sources Cen ter and the 
Col lege of Con tin u ing Ed u ca tion and co-spon sored by the De -
part ment of Civil En gi neer ing, the Min ne sota Sec tion of the
Amer i can So ci ety of Civil En gi neers, the Min ne sota Sea Grant
Col lege Pro gram, and the Nat u ral Re sources Re search In sti tute.
More in for ma tion about this an nual con fer ence is avail able via
the website of the Uni ver sity of the Min ne sota Wa ter Re sources
Cen ter, wrc.umn.edu/waterconf/index.html. 

¾ sub mit ted by Eric Tollefsrud, MGWA News let ter Team

An other Suc cess ful Fall Field Trip for the
Wis con sin Ground Wa ter As so ci a tion
¾ By Lee Trotta, WGWA Pres i dent

The 2007 Wis con sin Ground Wa ter As so ci a tion (WGWA) Fall
Field Trip (Oc to ber 5-6, 2007) was truly a suc cess!  Leav ing the
ho tel in Dubuque, the first day cov ered north east ern Iowa with
stops at Pikes Peak, Spook Cave (one of only two in the U. S.
that can be en tered by boat), Big Springs Hatch ery, a sink hole
that opened nearby that day, and the Dyersville eth a nol plant. 
The eve ning Trout Sym po sium was very in ter est ing and there
was plenty of time to visit with col leagues.  The sec ond day
brought us into south west ern Wis con sin with stops at the
Dickeyville roadcut, Hoadley Hill, Ma jes tic View Dairy Par lor,
Schreiner Park, Wyalusing State Park, Don Orr gravel pit, a me -
an der cut off by gla cial pro cesses, and the St. John’s mine. 
Thanks to all the stop lead ers in clud ing Ray An der son, Gary
Siegwarth, Mi chael Bounck, Troy Thomp son, Bruce Brown, Lee 
Trotta, and James Knox.

MGWA 2007 Year-End Fi nan cial Re port

January 1 - December 31, 2007

(all values rounded to nearest U.S. Dollar)

Income

Individual and Corporate Dues $18,600

Advertising $3,448

Interest $293

Conference Income $54,780

Printed Materials Fees $737

Total Income $77,858

Expenses

Administration $15,797

Conference Expenses $41,631

Membership Services $15,212

Public Services $1,276

Products $30

Total Expenses $73,946

Net Income $3,913

Treasurer's Report

� 2007 ended with a surplus of $3,913 on a total income of $77,858.

This amount is less than one-half of the net income of last year.

� Upon the Board's approval the net income from 2007 will be 

transferred to the MGWA Foundation in mid-2008.

� At the end of 2007, the MGWA had approximately $21,437 

available for operations.

� If you have any questions, comments, or concerns 

contact Craig Kurtz at 763.757.6876 or at 

craigkurtz@msn.com

http://www.invitingdisaster.com
http://wrc.umn.edu/waterconf/index.html
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GROUND WATER TECHNICAL ARTICLES

By Brooke Asleson, Min ne sota Pol lu tion Con trol Agency

Introduction
A high pri or ity for mu nic i pal pub lic works de part ments over the
past three years (Min ne sota Storm water Steer ing Com mit tee,
2005) has been the need for better and more de tailed in for ma tion 
re gard ing the func tion and per for mance of storm water best man -
age ment prac tices (BMPs), spe cif i cally rain gar dens. To help
meet these needs as well as the need for a stan dard ized method
for as sess ing the ef fec tive ness of storm water BMPs, two storm -
water pro jects emerged. 

The first pro ject funded by the Min ne sota Pol lu tion Con trol
Agency (MPCA) Storm water Pro gram was “As sess ment of
Storm water Best Man age ment Prac tices.” This pro ject in volved
the de vel op ment and re view of tech niques to as sess the ef fec tive -
ness of storm water BMPs. The fi nal out come was a man ual to
as sist mu nic i pal i ties in as sess ing their storm water BMPs. 

The sec ond pro ject, which was 
funded by the Met ro pol i tan
Coun cil En vi ron men tal Ser -
vices (MCES) and Lo cal Road
Re search Board (LRRB), was
“As sess ment of Storm water
Treat ment Prac tices on the
Quan tity and Qual ity of Run -
off.” This pro ject in volved de -
vel op ment and im ple men ta tion 
of new tech niques for the test -
ing of un der ground fa cil i ties,
pro pri etary de vices, rain gar -
dens, and bio-re ten tion fa cil i -
ties for storm water treat ment. 

The re search pro jects were un -
der taken by the Uni ver sity of
Min ne sota (U of M) through a
col lab o ra tive ef fort that in -
cluded sev eral de part ments at
the U of M and lo cal part ners.
The lo cal part ners served on the Tech ni cal Ad vi sory Com mit tee,
pro vided feed back on the di rec tions of the re search, and pro -
vided op por tu ni ties to in te grate lo cal re search ef forts with the
pro ject. The lo cal part ners that par tic i pated in this pro ject were
the City of Bloomington, the City of Plym outh, Da kota County
Soil and Wa ter Con ser va tion Dis trict, Ramsey Wash ing ton
Metro Wa ter shed Dis trict, Three Rivers Dis trict, Wash ing ton
County Con ser va tion District, and the Wisconsin Department of
Natural Resources. 

Rain gar dens are lo cally a pop u lar storm water BMP due to the
va ri ety of treat ment pro cesses they pro vide in clud ing: set tling,
fil tra tion, ad sorp tion, plant up take, and mi cro bial deg ra da tion
(e.g., ni tri fi ca tion). In ad di tion, rain gar dens also pro vide hab i tat
for small mam mals, birds and in sects (Prince George’s County,
Mary land, 2002). The pri mary pro cess oc cur ring in rain gar dens
is the cap ture of rain wa ter run off through curb cuts or storm
sewer in let struc tures and in fil tra tion of the wa ter into the soil.

The De vel op ment and Ap pli ca tion of a Rain Gar den As sess ment Tech nique

Dietz and Clausen (2005) re ported that 98.8% of in flow en ter ing
the two rain gar dens mon i tored in their study left as subsurface
flow. This in fil trated wa ter will ei ther en ter wa ter ways via
subsurface flow or re charge the ground wa ter sup ply. Some rain
gar dens may have underdrains for im proved in fil tra tion in ar eas
where the na tive soils have low per me abil ity or in ar eas where
ground wa ter re charge is not de sired. 

A com plete as sess ment of rain gar dens re quires a com pre hen sive 
eval u a tion of all of its com po nents: in let struc tures, the health
and cover of spec i fied veg e ta tion, soil prop er ties (tex ture, color,
mois ture con tent, bulk den sity), and hy drau lic prop er ties. Ef fi -
cient treat ment of storm water run off by soil pro cesses re quires
soils that are sta ble and noncompacted due to con struc tion ac tiv i -
ties. The soils of rain gar dens are de signed to pro mote in fil tra -
tion, sup port veg e ta tion and ad sorb pol lut ants. Soil prop er ties,
such as bulk den sity, tex ture, po ros ity, wa ter con tent, and or -
ganic mat ter con tent, can in flu ence the abil ity of the soil to al low 

wa ter to in fil trate (Buttle and
House, 1997; Maidment,
1993). Hy drau lic con duc tiv ity
(a mea sure of a soil’s abil ity to
trans mit wa ter) is most af fected 
by po ros ity, pore-size dis tri bu -
tion and pore con ti nu ity. The
pres ence of macro pores
formed by the shrink ing and
swell ing ac tion of clays, freez -
ing and thaw ing cy cles, de cay -
ing roots, ero sion, and
bi o log i cal ac tiv ity, such as
earth worms, in sects or bur row -
ing an i mals, can also have sig -
nif i cant con trol on the wa ter
trans mis sion prop erty of a soil.
Macropores range from 1 mil li -
me ter (mm) to over 50 mm in
diameter and serve as primary
paths for infiltration and

drainage of water (Hillel, 1998). 

Soil prop er ties, such as po ros ity and hy drau lic con duc tiv ity, can
change over time there fore chang ing the rain gar den’s abil ity to
al low wa ter to in fil trate. These changes can be due to com pac -
tion, loss of soil struc ture, and/or clog ging. Soil com pac tion re -
duces in fil tra tion rates by re duc ing the pore space avail able for
wa ter trans mis sion. Soils in rain gar dens may be come com pacted 
dur ing con struc tion while post-con struc tion soil com pac tion
likely only oc curs when heavy ma chin ery is used for main te -
nance or re de vel op ment of a site. These soil prop er ties are there -
fore crit i cal to main tain ing a functional rain garden and should
be monitored over time.

There are sev eral rea sons for as sess ing the per for mance of rain
gar dens in clud ing: con struc tion due dil i gence, sched ul ing main -
te nance, ful fill ing storm water per mit reg u la tory re quire ments,

¾ con tin ued on page 12

¾ Ex am ple of a rain gar den on the St. Paul cam pus of the 
Uni ver sity of Min ne sota
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Fig ure 2. Di a gram of 
the Mod i fied
Philip-Dunne
permeameter
(Nestingen, 2007).
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Fig ure 1. Pho to -
graph of the soil 
tex ture and
color be ing 
de ter mined in a
rain gar den. 

and as sign ing To tal Max i mum Daily Load (TMDL) al lo ca tions.
The in creas ing num ber of TMDLs re quired for im paired wa ters
will lead to a need for quan ti fy ing the source re duc tion that rain
gar dens pro vide for de ter min ing load al lo ca tions. In ad di tion to
pro vid ing nec es sary in for ma tion about the cur rent and long-term
per for mance of the rain gar den, the data col lected in an as sess -
ment pro gram can be used to im prove de sign fea tures of fu ture
rain gar dens. The re sults of the as sess ment also al lows for an im -
proved un der stand ing of the role of the var i ous sys tem
components (i.e. soil, plants, etc.) in pollutant removal and
volume reduction. 

Sev eral meth ods for de ter min ing the ef fi ciency of rain gar dens to 
treat storm water have been de vel oped as part of a four-level as -
sess ment pro gram (Gul liver and An der son, 2007):

(1) vi sual in spec tion, (2) in fil tra tion ca pac ity test ing, (3) syn -
thetic run off test ing , and (4) mon i tor ing. The vi sual in spec tion
in volves ex am i na tion of the veg e ta tion and soil and is used to
quickly de ter mine if a rain gar den is mal func tion ing and in need
of main te nance or re place ment. In fil tra tion ca pac ity test ing in -
volves the use of infiltrometers to make mea sure ments of sat u -
rated hy drau lic con duc tiv ity (Ksat) through out a rain gar den.
Syn thetic run off test ing uses sup plied run off from a fire hy drant
or wa ter truck to fill the ba sin with wa ter to de ter mine an over all
drain time of the rain gar den. Mon i tor ing can be used to as sess
the func tion of a rain gar den within a given wa ter shed, and is
use ful for wa ter shed-scale stud ies to as sess over all pol lut ant
loads to re ceiv ing wa ters. 

The in tent of the four-level pro gram is to be gin at level one and
only prog ress to the next level when pass ing cri te ria have not
been com pletely sat is fied. The main goal of this re search was to
de velop a rel a tively rapid, low-ef fort and low-cost ap proach for
as sess ing the per for mance of rain gar dens. Vi sual in spec tion cri -
te ria and in fil tra tion rate mea sure ment tech niques were re fined
through nu mer ous field tests per formed over the course of a
growing season.

Assessment Techniques

Visual Inspection 
The vi sual in spec tion pro vides qual i ta tive in for ma tion to eval u -
ate whether the rain gar den is func tion ing prop erly and in cludes:
(1) hy drau lic is sues, (2) veg e ta tion, and (3) soil. Based on these
cri te ria a rain gar den may be se lected for a more de tailed as sess -
ment (i.e. level 2 or higher) or con sid ered to be fail ing and in

need of main te nance. A vi sual as sess ment of the pres ence and
health of the plants is made by ex am in ing and re cord ing the
color, size, and qual ity of the leaves, stem and flow ers us ing the
de sign plans when avail able. A plant field guide is used to iden -
tify spe cies. The per cent cover that the veg e ta tion pro vides is
also es ti mated to en sure plants are grow ing ad e quately. The rain
gar den should also be in spected for the pres ence of wet land plant 
spe cies as this is an in di ca tor of the for ma tion of hydric soils.
Soil tex ture can be de ter mined us ing the feel method (Thien,
1979) and the USDA Tex tural Tri an gle. The color of the soil is
de ter mined by match ing the color of a soil sam ple from each
layer with a color chip in a Munsell ® soil-color book. Figure 1
is a photograph of these methods being conducted in the field.

Infiltration Capacity Testing
The ca pac ity of the rain gar den to in fil trate wa ter is an im por tant
as sess ment pa ram e ter and rain gar dens are typ i cally de signed to
drain within 40 to 72 hours. There are sev eral de vices avail able
for mea sur ing the in fil tra tion rate of soils in the field in clud ing:
the dou ble ring infiltrometer, Guelph permeameter, ten sion

infiltrometers and a Philip-Dunne permeameter. The
Phillip-Dunne permeameter, in tended to be used in a bore hole
(Munoz-Carpena et al., 2002), was mod i fied to in cor po rate the
po ten tially lim it ing layer of sur face soil and sed i ment
(Nestingen, 2007). Due to the min i mal vol ume of wa ter nec es -
sary, ease of use in the field, low cost of the de vice, and trans -
port abil ity of the equip ment, the Mod i fied Philip-Dunne
infiltrometer (Fig ure 2) was se lected for mea sur ing the Ksat of the 
rain garden soils. 

The Mod i fied Philip-Dunne (MPD) permeameter is an
open-ended, thin-walled alu mi num cyl in der which has a max i -
mum height of ap prox i mately 60 cen ti me ters (cm), a min i mum
height of 30 cm, and a di am e ter of 10 cm. A trans par ent
piezometer tube is lo cated 5 cm from the bot tom on the out side
of the de vice with mea sure ment mark ings along it for mak ing vi -
sual read ings. Its use in volves a fall ing head tech nique that as -
sumes three-di men sional flow through iso tro pic ho mo ge neous

¾ con tin ued on page 13
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soil. The de vice is pounded into the soil to a depth of 5 cm then
filled with wa ter to a height of 43 cm. The wa ter height over
time is then re corded. The ini tial and fi nal soil mois ture con tent
of the top 6 cm of soil is re quired to cal cu late Ksat (an easy to use 
Microsoft Ex cel spread sheet tem plate was de vel oped to cal cu late 
Ksat us ing the MPD mea sure ments and can be down loaded from
the pro ject website: wrc.umn.edu/outreach/stormwater/
bmpassessment/levels/level2/index.html). It can be mea sured di -
rectly us ing the gravimetric method or in di rectly with a ca pac i -
tance probe. Bulk den sity mea sure ments are re quired to con vert
gravimetric wa ter con tent to vol u met ric wa ter con tent. These
mea sure ments can also be used as an in dex of the de gree of com -
pac tion. For this re search, MPD infiltrometers mea sure ments
were made throughout each basin and the coordinates were
determined using a Trimble ProXR global po si tion ing sys tem
(GPS) unit. 

The me dian Ksat value was cal cu lated for each site to es ti mate the 
to tal time re quired for the rain gar den to empty when filled to its
ca pac ity or wa ter qual ity vol ume (WQV). The in fil tra tion dis -
charge (Qi) is cal cu lated based on the mea sured me dian Ksat

value and the sur face area of the rain gar den. The time to drain is 
then de ter mined us ing the cal cu lated Qi and the WQV. This time
is then con verted to hours to de ter mine if the rain gar den is
drain ing within the required or desired timeframe.

Synthetic Runoff Tests
The third level of as sess ment in cluded fill ing the rain gar den to
ca pac ity us ing a fire hy drant or wa ter truck to eval u ate the drain
time of the en tire rain gar den. Once the rain gar dens were filled
with wa ter the re la tion ship of wa ter level ver sus time was re -
corded us ing a staff gauge and a stop watch. To ver ify the ac cu -
racy of vi sual mea sure ments, con tin u ous mea sure ments were
also col lected with an ul tra sonic sen sor mounted to a post at the
low est point in the ba sin. Dur ing the syn thetic run off test the to -
tal time re quired for the en tire ba sin to drain was mea sured. The
re sult of this test was then com pared to the drain time the rain
gar den was de signed to achieve as well as the es ti mated drain
times com puted us ing the re sults of the MPD tests.

Monitoring 
Mon i tor ing is the most com pre hen sive as sess ment method and
re lies on nat u ral rain fall and run off. Flow mea sure ment, sam ple
col lec tion, and sam ple anal y sis are re quired to de ter mine the vol -
ume of wa ter and mass pol lut ants en ter ing and ex it ing the sys -
tem. Al though both mon i tor ing and syn thetic run off test ing can
pro vide in for ma tion on in fil tra tion and pol lut ant re moval per for -
mance, mon i tor ing can also pro vide data on run off and pol lut ant
load ing for the lo cal wa ter shed. Nev er the less, mon i tor ing re sults
will typ i cally have a larger as so ci ated un cer tainty be cause of the
un cer tain ties and vari abil ity of the in flow (Erickson et al., 2007). 
While the mon i tor ing of rain gar dens for com pre hen sive wa ter -
shed stud ies may be de sired in some instances, this fourth level
of assessment was not included in the study reported herein.

Assessment Results

Visual Inspection 
A to tal of twelve sites were eval u ated to be in cluded in the de -
vel op ment and im ple men ta tion of the four-level as sess ment pro -
ce dure. Of the twelve rain gar dens con sid ered for use in the

Rain Garden Assessment, cont.

¾ con tin ued on page 14

de vel op ment of the as sess ment tech niques, ex ten sive data was
col lected at eight over one grow ing sea son (four were not eval u -
ated fur ther due to ob vi ous prob lems ob served dur ing a pre lim i -
nary vi sual in spec tion). The sizes of the rain gar dens ranged
from 300 square feet to 14,500 square feet. The small est rain gar -
den was lo cated in a res i den tial area re ceiv ing storm water run off
from the street via a curb cut in let. Sev eral other rain gar dens re -
ceived run off from park ing lot ar eas, or a com bi na tion of storm -
water run off sources. The three old est rain gar dens were in stalled 
in the fall of 2003 and were on line (i.e., re ceiv ing run off) in the
spring of 2004. Eight of the rain gar dens were eval u ated us ing
both level one (i.e. vi sual in spec tion) and level two (i.e. ca pac ity
test ing) as sess ment tech niques. Three of the sites were eval u ated
us ing syn thetic run off test ing (i.e. level three). None of the sites
where a level three as sess ment was con ducted were con structed
with underdrains. Three of the rain gar dens as sessed us ing the
first two lev els of assessment did contain underdrains and were
also the three largest rain gardens evaluated.

All of the rain gar dens con tained var i ous spe cies of na tive pe ren -
nial veg e ta tion. Four of the sites con tained new plantings and,
based on their stage in de vel op ment, were con sid ered to be in
good health. With the ex cep tion of the four sites de ter mined to
be not func tion ing prop erly, most other sites had well-es tab lished 
veg e ta tion that ap peared to be healthy. One site was rated as
poor based on the pres ence of fail ing trees. Nev er the less, the
prai rie grasses and pe ren nial plants in that rain gar den ap peared
to be established and growing well. 

Fur ther in spec tion of the soil prop er ties at this par tic u lar lo ca tion 
will pro vide in sight into pos si ble causes of the fail ing health of
the trees. A soil core was taken to a depth of ap prox i mately
forty-seven inches and the tex ture and color of that pro file was
de ter mined in the field. Sev eral bulk den sity sam ples were taken
at each func tional site for the con ver sion of wa ter con tent and for 
a quan ti fi ca tion of the level of com pac tion. The bulk den sity of
soils un der stan dard con di tions ranges from 1.30 to 1.35
grams/cm3. Sandy soils with a rel a tively low vol ume of pores
may have a bulk den sity of 1.6 g/cm3, whereas ag gre gated loams
and clays soils may fall be low 1.2 g/cm3. The mea sured bulk
den si ties of the rain gar dens as sessed cover a wide range values,
but fall within the expected ranges. 

Based on these mea sure ments, com pac tion did not ap pear to be a 
prob lem for any of the rain gar dens. The top soil of sev eral rain
gar dens con sisted of a sandy loam soil. Ex am in ing the en tire soil
pro file of the rain gar dens is im por tant for the de tec tion of re -
stric tive soil lay ers which will con trol the rate at which wa ter
moves through the soil pro file. One rain gar den con tained a
lower per me abil ity silt loam soil layer be neath the sandy loam
top soil. Two ad di tional sites had un der ly ing na tive soil of finer
tex ture than the over ly ing top soil, how ever, these rain gar dens
were de signed with underdrains to com pen sate for this sit u a tion.
The soil pro file at the site con tain ing the fail ing trees con sisted
of forty inches of sand over ly ing gravel. The poor re ten tion of
wa ter and nu tri ents by sand are a po ten tial cause of the fail ing
plants discovered during the inspection of the vegetation. 

Infiltration Capacity Testing
Six MPD infiltrometers were used si mul ta neously. There fore, in -
fil tra tion ca pac ity test ing was typ i cally com pleted within eight
hours at each rain gar den, with the ex cep tion of one site (20

http://wrc.umn.edu/outreach/stormwater/bmpassessment/levels/level2/index.html
http://wrc.umn.edu/outreach/stormwater/bmpassessment/levels/level2/index.html
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in flu enced the mean to a greater ex tent than they in flu enced
drain age time. As the drain age pro gresses, for ex am ple, the re -
gion around the perimeter of the basin would cease to participate
in drainage. 

With the ex cep tion of one rain gar den, the es ti mated drain times
us ing the me dian value of Ksat from the MPD test data were con -
sis tent with mea sured drain times. The site in which there was in -
con sis tency was the rain gar den with the re stric tive soil layer
be low the top soil. The level one as sess ment re sults were use ful
in ex plain ing the large dis crep ancy. The ben e fit to con duct ing a
syn thetic run off test is that the drain time can be de ter mined
quickly and eas ily. In fil tra tion ca pac ity test ing, how ever, pro -
vides in for ma tion on spa tial vari abil ity in in fil tra tion be hav ior
which could be use ful for spec i fy ing ar eas in need of main te -
nance. There is also the po ten tial to in cor po rate pol lut ants of in -
ter est into the model for determining pollutant removal
efficiencies.

Conclusion
All three lev els of as sess ment pro vided help ful in for ma tion re -
gard ing the over all func tion of rain gar dens. Vi sual in spec tion of 
the veg e ta tion and soils pro vided in for ma tion on their abil ity to
con trib ute ad e quately to the up take and in fil tra tion of storm water 
run off. Ca pac ity test ing pro vided in for ma tion on the spa tial vari -
abil ity in Ksat which could be used to es ti mate the over all drain
time of the rain gar den. The com bi na tion of level one and two
as sess ments is par tic u larly use ful for as sist ing in the de vel op -
ment of main te nance tasks and sched ules. Syn thetic run off tests
(level 3) rap idly de ter mine drain times and can be used to as sess
the re moval ef fi cien cies of par tic u lar pol lut ants. Of the twelve
rain gar dens as sessed in this re search, four were not func tion ing
prop erly and two of them had the po ten tial for fail ure. The
multi-level as sess ment ap proach iden ti fied po ten tial causes and
there fore so lu tions to solv ing the prob lem. The de vel op ment and
ap pli ca tion of this as sess ment ap proach dem on strated that as -
sess ment us ing all three lev els is the most ef fec tive and com pre -
hen sive method for eval u at ing the abil ity of rain gar dens to treat
storm water. Nev er the less, when there are a large number of rain
gardens to evaluate and limited funds available, level 1
assessment can be used to identify obvious problems.

While the use of rain gar dens to treat storm water run off is a
com mon storm water BMP in ur ban and sub ur ban ar eas, there is
still much to learn re gard ing their long term func tion, main te -
nance re quire ments, im pli ca tions for ground wa ter and op ti mal
per for mance re quire ments. Interactions be tween storm water, soil 
and veg e ta tion are nu mer ous and com plex. Quan ti fy ing these in -
ter ac tions and the im pli ca tions that they may have is nec es sary as 
rain gar den im ple men ta tion in creases. The tools de vel oped
through this re search pro vide an op por tu nity to use stan dard ize
tech niques which can be com pared among re search ers for a com -
pre hen sive un der stand ing of the per for mance of rain gardens
under various conditions to treat stormwater runoff.

The pro ject, “As sess ment of Storm water Best Man age ment Prac -
tices,” in te grated this rain gar den re search pro ject into the
on-line man ual which was de vel oped to pro vide guid ance for the 
as sess ment of all storm water BMPs and can be found at:
wrc.umn.edu/outreach/stormwater/bmpassessment/index.html.
Ad di tional fund ing from the Storm water Steer ing Com mit tee

hours) due to its large size. The time re quired for each in di vid ual 
MPD test to be com pleted ranged from 10 min utes to 8 hours.
Only 1% of the MPD tests were ter mi nated due to min i mal
change in wa ter level over a pe riod of sev eral hours. The num ber 
of lo ca tions where mea sure ments were made us ing the MPD var -
ied among the rain gar dens from 4 to 40 due to dif fer ences in
rain gar den size. The vari abil ity of Ksat within each rain gar den
was ex tremely large as ex pected and the co ef fi cient of vari a tion
(CV=stan dard de vi a tion/mean) ranged from 57% to 174%. The
high est mea sured Ksat value was 0.08148 cm/sec ond and the low -
est was 0.0000007 cm/second. Based on the com bi na tion of sta -
tis ti cal tools uti lized, it was de ter mined that a log-nor mal
dis tri bu tion fit the data best in all cases. Based on the GPS co or -
di nates taken at each lo ca tion within the rain gar dens where Ksat

was mea sured, maps were de vel oped to dem on strate the spa tial
vari abil ity. Fig ure 3 is an ex am ple of one of the sites which dis -
played a large range of Ksat val ues. In sum mary the low est Ksat

val ues oc cur most of ten near in lets and at the center of the
basins, coinciding with the areas most impacted by water flow
and sedimentation

¾ con tin ued on page 15

Fig ure 3. Map show ing the range of Ksat val ues mea sured us ing
the MPD infiltrometer at var i ous lo ca tions within the Thomp son
Lake Rain Gar den. 

Synthetic Runoff Tests
The three rain gar dens where syn thetic run off tests were per -
formed drained well within the re quired 72 hour drain age pe riod, 
in di cat ing that the rain gar dens were func tion ing prop erly with
re spect to in fil tra tion. The mean and me dian val ues of Ksat ob -
tained from the MPD tests were used to es ti mate the drain time
based on the same ini tial vol ume used for each syn thetic run off
test. The ap pro pri ate Ksat value used to es ti mate drain age time, if
the piezometric head dif fer ence is as sumed to be equal and the
low Ksat val ues are spaced ran domly, is shown by Darcy’s law to 
be the arith me tic mean. Nev er the less, the me dian Ksat is better
than the mean as an es ti ma tor of drain age time. Per haps the lo ca -
tion of the higher Ksat val ues around the per im e ter of the ba sin

Rain Garden Assessment, cont.
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will al low for the con tin u a tion of the pro ject un der the ti tle As -
sess ment and Main te nance of Storm water Best Man age ment
Prac tices and will build upon and ex pand this re search by in cor -
po rat ing main te nance pro ce dures, de velop and eval u ate the new
test ing meth od ol ogy, and as sess the im pli ca tions of in creased in -
fil tra tion from im per me able sur face run off on ground wa ter qual -
ity. This work was con ducted by Brooke Asleson at the U of M
un der the guid ance of Dr. John Gul liver, Dr. Ray mond Hozalski, 
and Dr. John Nieber. The au thor co or di nated and led the re search 
ef forts with grad u ate stu dent, Rebecca Nestingen. For more in -
for ma tion re gard ing this pro ject con tact Brooke Asleson at
brooke.asleson@pca.state.mn.us. 
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Springshed Map ping Pro ject in South east
Min ne sota 

By Jeff Green, DNR Wa ters 

The Leg is la tive Cit i zen Com mis sion on Min ne sota Re sources
has funded a two-year study to iden tify and de lin eate sup ply 
ar eas (springsheds) for springs serv ing as coldwater sources for
mod ern and his toric trout streams (see Fig ure 1) and to as sess
im pacts on these im por tant re sources from land and wa ter de vel -
op ment. Trout streams de pend on a steady sup ply of clean, cold

wa ter to ex ist. 

Each of Min ne sota’s trout streams is sourced from springs. Trout 
springs are un der in creas ing pres sure from chang ing land use in
the Min ne sota’s karst lands from the Twin Cit ies met ro pol i tan
area to the Iowa bor der. Ad di tional large ground wa ter with draw -
als for en ergy pro duc tion and other de vel op ment loom in the 

fu ture. 

De lin ea tion of the re charge ar eas or springsheds of the trout
springs is a cru cial first step in the pro tec tion of the trout fish er -

ies and the res to ra tion of those that have been de graded. 

Dye trac ing, the proven method for ac cu rately de lin eat ing
springsheds in karst, is the “gold stan dard” but is lo gis ti cally dif -
fi cult to ap ply state wide. De vel op ment of sup ple men tal
springshed map ping tools is a crit i cal com po nent of ex tend ing

springshed map ping to wider scales. 

Fig ure 1. Springsheds and trout streams in south east Min ne sota. 
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by Mark Toso, Min ne sota Pol lu tion Con trol Agency

As state reg u la tors, work ing the day-to-day grind of site
remediation, we of ten only see what’s hap pen ing in our own lit -
tle worlds. Be cause of this, we some times have in for ma tion
we’ve picked up along the way that could be ben e fi cial to oth ers
but that gets lost in the shuf fle or filed away when the next big
pro ject co mes along. This oc curred to me one day while read ing
through some past is sues of LUSTLine. While a few ar ti cles
made it pretty ob vi ous that there was a height ened na tional con -
cern over the leaded gas o line ad di tive eth yl ene dibromide
(EDB), my first re ac tion was: “Never mind EDB, what about
1,2-DCA?” (See LUSTLine is sues #47, “Lead Scav en gers: A
Leaded Gas o line Leg acy?,” #50, “What South Carolina Is Learn -
ing about Eth yl ene Dibromide at LUST Sites,” and #51, “Leaded 
Gas o line? Hmm, What’s in Those USTs?”)

Our Long-Term Scav en ger Hunt
Re cent ar ti cles and pre sen ta tions at the Na tional Tanks Con fer -
ence by other states (par tic u larly South Carolina) have em pha -
sized the need to ex pand ground wa ter anal y sis to in clude the
leaded-gas o line ad di tives EDB and 1,2-dichloroethane
(1,2-DCA). In Min ne sota we’ve been for tu nate to have some
very for ward-think ing peo ple in our en vi ron men tal pro grams.
Since the cre ation of our leak ing un der ground stor age tanks
(LUST) pro gram in 1987, vol a tile or ganic com pound (VOC)
anal y sis us ing USEPA method 8260 has been re quired for all
first-round ground wa ter sam pling. Our VOC-pa ram e ter list was
des ig nated by our Health De part ment lab and in cluded the
leaded-gas o line ad di tives EDB and 1,2-DCA (and with even
more im pres sive fore sight, methyl-tert butyl ether (MtBE) in
1989). Al though it’s likely our VOC sam pling re quire ment was
im ple mented to screen for nonpetroleum con tam i nants (more
than one chlo ri nated plume was dis cov ered this way), we’ve
been keep ing track of EDB and 1,2-DCA for a long stretch.

As re ported pre vi ously in LUSTLine, both EDB and 1,2-DCA
were part of the tet ra ethyl lead (TEL) ad di tive pack age de signed
to re move ex cess lead from gas o line-en gine com bus tion cham -
bers. Since 1942, these two com pounds were added in mo lar ra -
tios with lead that re sulted in al most equal quan ti ties, rang ing
from 0.27 – 0.34 g/L, (Falta, June 2004). An in ter est ing side note 
is that EDB is added to avi a tion gas o line be cause chlo rine from
1,2 DCA in the ex haust would be cor ro sive to alu mi num air -
frame parts. And since TEL was only added to in crease the oc -
tane rat ing for gas o line en gines, it would never have been used
in any tur bine en gine (jet) fu els, which com prise the vast ma jor -
ity of avi a tion fu els used to day.

Min ne sota’s ex pe ri ence with these two ad di tives is that EDB is
not a sig nif i cant prob lem. An in for mal sur vey of Min ne sota Pol -
lu tion Con trol Agency (MPCA) pe tro leum-remediation pro gram
staff found that while we have nu mer ous ex am ples of drink ing
wa ter wells that are con tam i nated with 1,2-DCA, only two are
known to con tain EDB (up to 1.4 ug/L). In both cases, the
1,2-DCA con cen tra tions were much higher than the EDB and
also ex ceeded the state drink ing wa ter stan dard of 4 ug/L (the
fed eral max i mum con tam i nant level (MCL) is 5 ug/L). In ad di -
tion, rou tine anal y sis of pub lic wa ter sup ply wells by the Min ne -
sota De part ment of Health, us ing method 8260B, has never
de tected EDB; how ever, 1,2-DCA has been de tected in 26 wells.

Looking Harder and Meaner for EDB
Be cause of the ex tremely low drink ing wa ter stan dards for EDB
(0.004 ug/L state health risk limit (HRL) and 0.05 ug/L fed eral
MCL), the el e vated de tec tion lim its with method 8260B were a
con cern. The cur rent think ing is that per haps EDB was per sis tent 
be low de tec tion lev els, which typ i cally are in the 0.4-1.0 ug/L
range. So when the USEPA Of fice of Un der ground Stor age
Tanks (OUST) in col lab o ra tion with the USEPA Of fice of Re -
search and De vel op ment (ORD) got word out that it was look ing 
for leaded-gas o line re lease sites to sam ple for low-level EDB us -
ing EPA method 8011 through the Kerr En vi ron men tal Re search
Lab, we were more than happy to par tic i pate. 

One site we sub mit ted rep re sented a typ i cal sce nario seen in
Min ne sota. In the beau ti ful north cen tral city of Al ex an dria, a
large pe tro leum-dis tri bu tion ter mi nal is sit u ated above an aqui fer 
con sist ing of pre dom i nantly sand, oc cur ring from 80-120 feet
be low grade. Sep a rat ing this deep aqui fer from a shal low
surficial aqui fer is a con fin ing unit con sist ing of clay-rich till that 
is 30-40 feet thick. The deep aqui fer is con sid ered the sole
source for the city and sur round ing area, and downgradient from
the ter mi nal it is con tam i nated with 1,2-DCA, but not EDB.

Since the ter mi nal is lo cated just in side the city lim its, ap prox i -
mate 300 deep-aqui fer wells were im pacted in new res i den tial
de vel op ments out side the city. We have been track ing 1,2-DCA
con cen tra tions of up to 8.0 ug/L in se lect offsite wells in this
area; sev eral have ex ceeded the state stan dard of 4 ug/L (MCL is 
5 ug/L). These lev els have re mained rel a tively con sis tent over
the last 12 years. The front edge of the plume has been mi grat ing 
slowly to the cur rent max i mum ex tent of 3,200 feet
downgradient (iron i cally the few res i dences that have shal low
sand-point wells have no con tam i na tion). With the ex cep tion of
the rare, ex tremely low-level de tec tion of a ben zene, to lu ene,
ethyl ben zene and xylene (BTEX) com pound, 1,2-DCA was the
only com pound de tected. 

The high est 1,2-DCA con cen tra tion seen in any onsite deep well
was 20 ug/L, again with out any de tect able EDB. The last EDB
de tec tion at the site was in a shal low aqui fer well in June 1994 at 
1.2 ug/L. There have been no de tec tions of 1,2-DCA in a shal -
low-aqui fer well since April 1999. This could be the re sult of
var i ous remediation sys tems that have op er ated en tirely in the
shal low aqui fer since the early 1990s.

A to tal of eight well sam ples were sub mit ted to the Kerr En vi -
ron men tal Re search Lab for low-level method 8011 EDB anal y -
sis. Of these, two were onsite mon i tor ing wells, and the
re main ing six were offsite pri vate wells. These wells were all se -
lected based on his tor i cal de tec tion of 1,2-DCA. All sam ples
were also an a lyzed for VOCs us ing EPA method 8260B. All but
one well had a de tec tion of 1,2-DCA. How ever the 8011 anal y sis 
did not de tect EDB in any of the wells at a level of 0.010 ug/L.

And the Winner Is…1,2 DCA
As is typ i cal of what we ex pe ri ence in Min ne sota, the 1,2-DCA
out lived all the other VOCs at this site. While the deg ra da tion of
these two ad di tives in leaded-gas o line re leases is not well       

Never Mind EDB, What About 1,2-DCA? Min ne sota’s Cu ri ous Lit tle Piece of the Puz zle

¾ con tin ued on page 17
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un der stood, it’s clear that at least in Min ne sota, EDB is at ten u at -
ing at a rapid rate and 1,2-DCA is not. In fact our ex pe ri ence has
been that of all the VOCs we an a lyze for at pe tro leum-re lease
sites, 1,2-DCA is the lon gest-lived, most trav eled com pound
we’ve seen. It may even ri val MtBE for risk to drink ing wa ter
sup plies (in ci den tally, MtBE was found in the onsite deep wells
be gin ning in 2003). 

Why Min ne sota’s data seem to con tra dict that of states such as
South Carolina, where EDB is more prev a lent, is a puz zle. This
is es pe cially in ter est ing when you con sider that we see the same
re sults across a wide va ri ety of geo logic set tings (i.e., gla cial,
car bon ate, and ig ne ous bed rock for ma tions). Per haps there are
some sig nif i cant dif fer ences in geo chem is try (there is the ob vi -
ous dif fer ence in tem per a ture) or some other fac tor. It’s known
that EDB had been used as an ag ri cul tural pes ti cide more widely
in South Carolina and that there might even be more re cent
leaded racing gasoline releases than Minnesota.

So far, there is noth ing to sug gest that we need to make a change
in our in ves ti ga tion and cleanup pol icy. How ever, if you are con -
cerned about EDB and not cur rently sam pling for 1,2-DCA, you
might want to think about re eval u at ing your strat egy. And stay
tuned for ad di tional in for ma tion as we plan to de velop this and

sev eral other case stud ies as part of the na tional eval u a tion of
leaded-gas o line scavengers. 

But That’s Not Quite the End of Our Story
It’s al ways some thing! We have also been see ing oc ca sional de -
tec tions of 1,2-dichloropropane (1,2-DCP), which is usu ally
found as so ci ated with 1,2-DCA. Of ten the lev els are right at the
de tec tion lim its of method 8260B, but some have been as high as 
46.5 ug/L (MCL is 5 ug/L). While one of the listed uses of
1,2-DCP is as a lead scav en ger, a ma jor man u fac turer of TEL ad -
di tives claims its use was ex tremely lim ited. There is the pos si -
bil ity that 1,2-DCP is pro duced as a by prod uct dur ing the
man u fac ture of 1,2-DCA. How ever, there was ap par ently an
acute short age of 1,2-DCA be tween 1957 and 1960, and
1,2-DCP was used as a re place ment. This may hold prom ise for
dat ing some old re leases. We plan to investigate this further as
well.

Mark Toso is a hydrogeologist with the Min ne sota Pol lu tion Con -
trol Agency in St. Paul. He can be reached at
mark.toso@pca.state.mn.us or 651-297-8669. This ar ti cle was
orig i nally pub lished in LUSTLine Bul le tin #57, No vem ber 2007.
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The Lo tus Lake Well Field: When You’re Out of the Blue and Into the Black

By Ray W. Wuolo, Barr En gi neer ing Com pany

Dur ing the peak of last sum mer’s drought, three wells in
Chanhassen’s Lo tus Lake well field went from pro duc ing a com -
bined yield of about 2,000 gal lons per min ute (gpm) to nearly
noth ing within a few days. The City im ple mented tem po rary
lawn-wa ter ing re stric tions in or der to com pen sate for the re duced 
pump ing ca pac ity. Those re stric tions were lifted in Au gust 2007, 
as the drought broke. The three wells (Wells 2, 5, and 6), re -
mained shut off to al low their ca pac i ties to re cover. How ever,

they did n’t. 

The spe cific ca pac ity of a well (pump ing rate di vided by
drawdown) can de cline for a va ri ety of me chan i cal rea sons: fail -
ure of pump ing equip ment; ob struc tions in the dis charge line;
clog ging of the well screen, open hole, or fil ter pack; or col lapse
of the well screen or open-hole por tion. These are usu ally re pair -
able con di tions, al though in ex treme cir cum stances, such as the
col lapse of a well bore, a new well may need to be drilled. City
staff ver i fied that there was noth ing wrong with the con struc tion

of their wells.

Spe cific ca pac ity can also drop in re sponse to
lower potentiometric head. Dur ing peak sum mer
wa ter ing sea son, well in ter fer ence from nearby
pump ing wells is a com mon cause of re duced yield
in some parts of the metro area and dur ing pro -
longed droughts, in creased re gional wa ter de mand
can re sult in a low er ing of the potentiometric sur -
face over a large area. Wa ter lev els typ i cally re -
bound af ter peak pump ing pe ri ods, al beit
potentiometric heads may be slightly re duced. In
the case of the three Chanhassen wells, wa ter lev els 
in the wells did not re cover af ter a month with out
use. In fact, wa ter lev els did not rise even when all
of the other wells in the well field were shut down.
What hap pened in Chanhassen’s Lo tus Lake well
field was some thing not seen be fore in the Twin
Cit ies area – the nearly com plete (and prob a bly

Fig ure 1. The Lo tus Lake well field, Chanhassen.

What about 1,2-DCA?, cont.

¾ con tin ued on page 18
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per ma nent) de ple tion of stor age within an aqui fer. A more col lo -
quial term for this is “aqui fer min ing”.

There are six wells in the Lo tus Lake well field. Wells 2, 4, and
10 are com pleted in the Prai rie du Chien-Jor dan aqui fer sys tem.
Wells 5, 6, and 11 are screened in an un con sol i dated sand and
gravel aqui fer that over lies the Prai rie du Chien Group. The un -
con sol i dated aqui fer is very transmissive and over 100 feet thick
in the vi cin ity of the wells. Sep a rat ing the un con sol i dated aqui fer 
from the bed rock aqui fer is a grav elly clay that is typ i cally 25 to
100 feet thick. 

Ex am i na tion of the well-field lay out leads to an im me di ate sus pi -
cion that well in ter fer ence ef fects be tween Wells 2, 5, and 6 must 
be very large due to their close prox im ity to one-an other (the
three wells are within 150 feet of each other). In fact, well in ter -
fer ence has not been a prob lem here be cause only Wells 5 and 6
are com pleted in the un con sol i dated aqui fer and the
transmissivity of this aqui fer is so large that in ter fer ence be tween 
the two wells is small. There are many ex am ples in the Twin Cit -
ies of high yield ing wells lo cated next to one an other but com -
pleted in dif fer ent aqui fers – leak age re sis tance af forded by a
sep a rat ing aquitard can min i mize well-in ter fer ence ef fects.

The likely cause of the loss of spe cific ca pac ity for Wells 2, 5,
and 6 re veals it self by con tour ing and draw ing of cross sec tions.
Logs of wells in the area were used to con struct an isopach map
of the un con sol i dated aqui fer (Fig ure 2). Ma te ri als de scribed in

wells but thin con sid er ably away from these wells. 

A north-south cross sec tion through the well field (Fig ure 3)
shows that the sandy-to-grav elly clay till that sep a rates the un -
con sol i dated aqui fer from the un der ly ing Prai rie du Chien-Jor dan 
aqui fer is miss ing near the mu nic i pal wells, re sult ing in a “win -
dow” through the basal till that pro vides good hy drau lic con nec -
tion be tween the two aqui fers. What is also ap par ent is the thick
se quence (100 to 200 feet) of low-per me abil ity till de pos its that
ev ery where over lie the un con sol i dated aqui fer. The over ly ing till 
unit is con tin u ous and it is hard to imag ine that these tills al low
much in the way of re charge from in fil trat ing pre cip i ta tion or
leak age from lakes and wetlands. The most likely mech a nism for 
re charge of the un con sol i dated aqui fer is by up ward leak age
from the Prai rie du Chien Group through the win dow in the basal 

Lotus Lake Well Field, cont.

the driller’s logs as hav ing a tex ture of sand or coarser were con -
sid ered aqui fer ma te rial, whereas silts, clays, and clayey grav els
were con sid ered to be lower per me abil ity till de pos its. The re -
sult ing isopach map sug gests that the un con sol i dated aqui fer
trends in a nar row north-south band and is less than 25 feet thick
in most lo ca tions. The un con sol i dated ma te ri als are much thicker 
(over 100 feet) in the im me di ate vi cin ity of the City’s mu nic i pal

Fig ure 2. Thick ness of the un con sol i dated aqui fer.

Fig ure 3. North-south cross sec tion through well field.

till, with lesser amounts leaking upward through the sandy and
gravelly clays of the basal unit. 

So, what hap pened to the City’s wells? Here is one hy poth e sis.
Be fore wide spread pump ing be gan in south east ern Carver and
south west ern Hennepin County (early 1960’s), the hy drau lic
heads in the Prai rie du Chien Group and the un con sol i dated aqui -
fer were likely nearly equal to one an other and the un con sol i -
dated aqui fer was fully sat u rated. There likely was lit tle leak age
be tween the two aqui fer sys tems be cause there was no hydraulic
gradient (Figure 4).

The hy drau lic head of the Prai rie du Chien Group was low ered
in re sponse to pump ing of Chanhassen Well 2 and other pump -
ing in the re gion (Fig ure 5). The low er ing of hy drau lic head in
the Prai rie du Chien Group caused down ward leak age from the
un con sol i dated aqui fer, with the larg est rate of leak age likely
tak ing place through the “win dow” in the basal till. In re sponse
to this leak age, the hy drau lic head in the un con sol i dated aqui fer
be gan to drop. When the hy drau lic head reached the top of the
un con sol i dated aqui fer, wa ter that was stored in the pore spaces
of the aqui fer be gan to drain, caus ing dewatering of the top of
the aqui fer. Re plen ish ment via re charge from the overlying till
was likely minimal.

Wells 5, 6, and 11 were in stalled and be gan pump ing in the un -
con sol i dated aqui fer and Well 2 con tin ued to pump. Pump ing of

¾ con tin ued on page 19
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Wells 5, 6, and 11 fur ther de pleted stor age in the un con sol i dated
aqui fer and the hy drau lic head dropped more (Fig ure 6). 
Re gional pump ing in the Prai rie du Chien Group, com bined with 
pump ing of Well 2, fur ther low ered the hy drau lic head in the
Prai rie du Chien Group and pre vented the Prai rie du Chien
Group from re charg ing the unconsolidated aquifer from below.

The hy drau lic head in the Prai rie du Chien Group low ered to its
cur rent level near the pump in take in Well 2, re sult ing in a sub -
stan tial drop in spe cific ca pac ity of this well. The un con sol i dated 
aqui fer was now dewatered to a level where the hy drau lic head

Fig ure 4. Pre-de vel op ment ground-wa ter flow.

Fig ure 5. Ground-wa ter flow af ter in stal la tion of well 2.

was slightly above the pump in takes for Wells 5 and 6 – these
wells, then had sub stan tially re duced ca pac ity be cause there was
very lit tle avail able drawdown left (Fig ure 7). Well 11, which is
about 500 feet from the other wells and is screened slightly
deeper in the un con sol i dated aqui fer, con tin ues to have suf fi cient 
avail able drawdown to op er ate. How ever, much of the un con sol -
i dated aqui fer de pleted of stor age. Ac cord ing to DNR wa ter ap -
pro pri a tions re cords, Chanhassen has pumped a to tal of about 4
bil lion gal lons of wa ter from the un con sol i dated aqui fer. That
vol ume of wa ter is about 60 per cent of the avail able stor age,
which is cal cu lated to be about 6.5 bil lion gal lons. If there is
very lit tle re charge to re plen ish storage, conditions appear to be

Fig ure 6. Ground-wa ter flow with wells 2, 5, 6, and 11 pump ing.

¾ con tin ued on page 20

Fig ure 7.  Cur rent ground-wa ter flow con di tions.

Lotus Lake Well Field, cont.
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ripe for long-term well-yield problems.

What’s the prog no sis? In Sep tem ber 2007, city staff mea sured
the static (non-pump ing) wa ter lev els in the Lo tus Lake well
field wells and also mea sured changes in wa ter lev els when Well 
11 was turned on and off. They found that the static wa ter lev els
in all of the wells were at about the same el e va tion. They also
found that wa ter lev els re sponded to ces sa tion of pump ing, but
not at the level one might nor mally ex pect (i.e. only a cou ple feet 
at most). This lack of re sponse is likely the re sult of un con fined
con di tions within the un con sol i dated aqui fer. Un con sol i dated
aqui fers are slow to re spond to changes in pump ing because of
the high values of storage. 

Over the win ter, wa ter lev els in the Prai rie du Chien Group may
rise and be gin to re charge the sand and gravel aqui fer from be -
low. How ever, it is un likely that the up ward ver ti cal flow into
the un con sol i dated aqui fer will be suf fi cient to re plen ish much of 
the de pleted stor age. In spring, when de mand in creases, Wells 5
and 6 may be op er a tional but only for a very short pe riod. There
is likely in suf fi cient time dur ing the win ter to re plen ish stor age.
In fact, it would likely take many years of no pump ing in the un -
con sol i dated aqui fer com bined with high potentiometric lev els in 
the Prai rie du Chien Group to re sult in sub stan tially resaturation
of the un con sol i dated aqui fer. The City is mov ing swiftly to in -
stall two new Prai rie du Chien-Jor dan aqui fer wells, spac ing the
wells suf fi ciently far apart from one an other. They are also low -
er ing the pump intake in Well 2 to increase the avail able head.

Could this sit u a tion have been fore seen? Prob a bly not. In hind -
sight, more wa ter-level mon i tor ing of the un con sol i dated aqui fer
may have pro vided an ear lier in di ca tion of things to come. It is
im por tant to re mem ber that these wells went from pro duc ing
nearly 1,000 gpm each to noth ing in the span of about a week as
the avail able drawdown reached a crit i cally low value. It’s hard
to get a sense of stor age de ple tion from mon i tor ing wa ter lev els
in wells that are pump ing nearly all the time. In high-trans-
missivity aqui fers of lim ited ex tent, pump ing rates can go south
so quickly that well yield is not a reliable indicator of problems. 

What are the les sons of the Lo tus Lake well field “ex pe ri ence”?
First, it is im por tant to rec og nize that gla cial drift aqui fers are not 
easy to char ac ter ize in terms of interconnectivity and ex tent. It
may be pru dent to as sume they are of very lim ited ex tent. Map -
ping is im por tant be cause aqui fer test ing (even month-long test -
ing) may not pro vide an in di ca tion of fu ture stor age de ple tion
is sues. It is also vi tally im por tant to un der stand the mech a nisms
by which a pro spec tive wa ter-sup ply aqui fer is re charged be -
cause pumped stor age must be re placed to pre vent min ing. Gla -
cial drift aqui fers are of ten hy drau li cally con nected to un der ly ing 
bed rock aqui fers and pump ing from both aqui fers may be rob -
bing Pe ter to pay Paul. We must al ways think in terms of aqui fer
sys tems. What hap pened in the Lo tus Lake well field re minds us
that the spe cific ca pac ity of a high yield ing well can drop like a
stone if the potentiometric surface reaches a critically low level. 

The oc cur rences at Lo tus Lake show that we can in ad ver tently
mine aqui fers, even in the wa ter-blessed Twin Cit ies. Where re -
charge is lim ited, aqui fers with de pleted stor age may re main un -
us able for a gen er a tion. In the im mor tal words of Neil Young,
“Once you’re gone, you can’t come back – when you’re out of
the blue and into the black.”

Lo tus Lake Well Field, cont. Study of Point-of-Use Treat ment De vices
for Re moval of Perfluorochemicals

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

Since 2004, a class of chem i cals known as perfluorochemicals
(PFCs) has been de tected in ground wa ter in south west ern Wash -
ing ton County and north ern Da kota County, af fect ing the com -
mu ni ties of Cot tage Grove, Lake Elmo, New port, South St. Paul, 
St. Paul Park, Oak dale, and Woodbury. To date, test ing by the
Min ne sota De part ment of Health (MDH) and the Min ne sota Pol -
lu tion Con trol Agency has de tected one or more PFCs in 45 mu -
nic i pal wells and over 700 pri vate wells. PFCs are a group of
chem i cals that were man u fac tured by the 3M Chemolite fa cil ity
in Cot tage Grove, be gin ning in the late 1940’s, and uti lized in a
wide va ri ety of prod ucts, in clud ing wa ter- and stain-re sis tant fab -
ric coat ings (i.e. Scotchgard™), film coat ings, fire-fight ing
foams, and non-stick prod ucts (i.e. Tef lon™). Man u fac tur ing
wastes were dis posed of at three sites in Lake Elmo, Oak dale,
and Woodbury and at the Chemolite fa cil ity. PFCs are very mo -
bile in ground wa ter, are very sta ble and re sist deg ra da tion, and
show some char ac ter is tics of bioaccumulation. The health risks
of PFCs are the fo cus of ac tive sci en tific re search. 

With such a wide spread im pact on drink ing wa ter sup plies, a va -
ri ety of op tions for pro vid ing clean drink ing wa ter are be ing ex -
plored. Be cause PFCs are such a unique group of chem i cals and
be cause test ing for PFCs has only been avail able since 2004,
there is lim ited in for ma tion re gard ing the ca pa bil ity of ex ist ing
wa ter treat ment tech nol o gies to re duce or re move PFCs. The
2007 Leg is la ture di rected the MDH to eval u ate point-of-use wa -
ter treat ment de vices for ef fec tive ness in re mov ing PFCs from
wa ter. The MDH is sued a Re quest for Pro pos als (RFP) on July
30, 2007, seek ing pro pos als from in de pend ent test ing lab o ra to -
ries to eval u ate a va ri ety of point-of-use treat ment de vices for
PFC re moval. The con tract was awarded to the team of Wa ter
Sci ence & Mar ket ing, LLC (WSM), and the Wa ter Qual ity As so -
ci a tion (WQA). 

The first task was to sur vey man u fac tur ers of point-of-use wa ter
treat ment de vices and iden tify those de vices that the man u fac tur -
ers would rec om mend for eval u a tion. Staff from MDH, the U.S.
En vi ron men tal Pro tec tion Agency, WQA, and WSM re viewed
the man u fac tur ers’ rec om men da tions and se lected 14 de vices for
bench- scale test ing at the WQA test ing fa cil ity in Lisle, Il li nois.
All wa ter anal y ses are per formed by the MDH Pub lic Health
Lab o ra tory. De vices be ing tested in clude car bon fil ters (uti liz ing
gran u lar ac ti vated car bon, car bon block or other car bon me dia),
re verse-os mo sis mem branes, and res ins. Bench scale test ing was
com pleted by De cem ber 2007. The team then se lected the eleven 
best-per form ing de vices and cur rently is test ing them in the field
at two lo ca tions (an Oak dale mu nic i pal well hav ing a mix ture of
PFCs and a mu nic i pal well in St. Paul Park hav ing just one PFC
– perfluorobutanoic acid). The study is ex pected to be com pleted 
by May 1, 2008. If you have ques tions about the study, please
contact Tom Alvarez at (651) 201-4581 or Mike Convery at
(651) 201-4586.



MGWA Newsletter March 2008 21

GREG BRICK'S GROUND WATER HISTORY

Strange Wells of Yes ter day

By Greg Brick, Department of Ge ol ogy & Geo phys ics, Uni ver sity
of Min ne sota

How did Min ne so tans get their fix for ground wa ter news be fore
the Min ne sota Ground Wa ter As so ci a tion News let ter came
along? Per haps from news pa pers? I spent sev eral days go ing
through a de funct news pa per, The West Saint Paul Times (pub -
lished from 1887 to 1938) on mi cro film at the Min ne sota His tory
Cen ter for one of my re search pro jects. Along the way, amid the
eye strain, I found en ter tain ing ref er ences to ground wa ter phe -
nom ena around the world, and here are a few of the more un -
usual. Some of the clip pings be low are abridged, but the orig i nal
word ing has been re tained, and they are pre sented in chrono- 
logical or der.

FLORIDA UNDERGROUND (December 7, 1889)
“Talk ing about ad ven tures in strange places,” said J. S. M.
Hodge, of Jonesville, as he set tled him self down in a three
legged chair in the of fice, “one year ago I had an ex pe ri ence that
I shall not soon for get or re peat. In my neigh bor hood there are
num bers of nat u ral wells. These wells are round, and the walls
are of rock. Some of these wells are very deep and oth ers have
no bottom.

“One year ago my neigh bor, Henry Turner, lost a calf, and af ter
search ing for it a week he de cided that it had fallen in one of
these un used wells and came to me for as sis tance. I told him that
the calf was dead, but con sented to go down the well. De scend -
ing to the depth of about forty feet I came to what I sup posed
was the bot tom. Be com ing ac cus tomed to the dark ness, I dis cov -
ered a long, hor i zon tal cave in the rock. The lost calf had a bell,
and af ter lis ten ing I heard the tin kling far off in the dis tance.
More over it ap peared to be partly sub merged in wa ter. The hunt
was grow ing ex cit ing, but I could not en ter that dark hole, peo -
pled with snakes by the imag i na tion, by my self. Call ing to the
top, I asked that an other man come down with a lan tern. My
brother came down, and we started on our jour ney through the
earth. We had to crawl, for the crev ice was not more than three
feet high. We had pro ceeded about 100 yards when sud denly we
came to a large cav ern, which could not be mea sured in the dark -
ness. Just be fore us was a body of wa ter into which the calf had
fallen. We man aged to throw a rope around it and pull it up, and
then we got out of there with all pos si ble haste. I had no in cli na -
tion to ex plore fur ther, and I shud der when I think of the pos si ble 
dan ger that sur rounded us in the earth.”

These nat u ral wells are among the won ders un ex plained. It is be -
lieved by many that in ages past the ground sunk in, leav ing
these round holes in the solid rock. Mr. Hodge used the wa ter
from one of these wells for drink ing. It is sixty feet deep, and the 
wa ter is cold, clear and pure.—Gainesville Re cord.

A WINDY WELL (February 13, 1897)
Ar i zona pos sesses some of the great est nat u ral won ders in the
world, not the least of which is this phe nom e non of a cur rent of
air is su ing from or go ing into the bow els of the earth through
sun dry nat u ral and ar ti fi cial open ings made in the earth’s crust.
Some thing over a year ago a Mr. Coufman un der took the drill ing 
of a well at his place. Ev ery thing went well to a depth of some
twenty-five feet, when the drill sud denly dropped some six feet
and a strong cur rent of air is sued from the hole. The es cap ing air — con tin ued on page 22

cur rent was so strong that it blew off the men’s hats who were
re cov er ing the lost drill…. The air will es cape from the well for
days at a time with such force that peb bles the size of peas are
thrown out and piled up about its mouth un til it looks very much
like the ex panded por tion of a fun nel. At the same time it is ac -
com pa nied by a sound much like the dis tant bel low ing of a fog -
horn…. Again, there will be for days a suc tion cur rent…and any
light ob ject, as a feather, piece of pa per or cloth, will, if held in
close prox im ity, be im me di ately sucked into the sub ter ra nean
lab y rinth of Aeolus. Just the cause of this phe nom e non no one
has yet been able to de ter mine, but it is sup posed that there is an
un der ground open ing be tween the Grand Can yon of the Col o -
rado, which cleaves the earth for more than a mile in depth, and
the Syc a more Can yon, some eighty miles to the south of it, of the 
same pro por tions, but much shorter. This would seem pos si ble
from the fact that the cur rent of air is al ways pass ing from north
to south or vice versa, car ry ing, of course, a few points of the
com pass from the true me rid ian, but al ways in these gen eral di -
rec tions, as de ter mined by ex per i ment, and then the stra tum un -
der ly ing the qua ter nary is of vol ca nic cin der. This is very po rous, 
and in many places so-called bot tom less holes ex ist.

WELLS AS BAROMETERS (June 26, 1897)
Facts were pre sented at a re cent meet ing of the Sci ence club of
the uni ver sity of Wis con sin which tend to show that the sur face
of the ground wa ter in a well is much more re spon sive to at mo -
spheric changes than is the ba rom e ter; and in stormy weather, ac -
cord ing to Prof. F. H. King, “the move ments of the wa ter sur face 
are so com plex and so short a pe riod that a rap idly mov ing chro -
no graph is re quired to sep a rate them.” So, too, the rate of dis -
charge of wa ter from springs changes very greatly with
vari a tions in the pres sure of the at mo sphere. These facts sug gest
the sci en tific rea sons for the use, which has some times been
made in pop u lar weather lore, of springs and wells in predicting
storms.

FRESH WATER FOUND IN ROCKS (March 19,
1898)

Fluid Fit to Drink Found at a Depth of 100 Feet
In the No vem ber num ber of the Geo graph ical Jour nal we find a
com mu ni ca tion from Sir Clements Markham, who de scribes how 
Baron Nordenskiold rea soned out the pos si bil ity of find ing fresh
wa ter by bor ing strong crys tal line rock. Baron Nordenskiold’s
idea was that by bor ing through the gran ite rocks he would strike 
wa ter-bear ing fis sures. He there fore se lected the rocky is lets on
the Swed ish coasts which serve as pi lot and light sta tions, and
com plet ing bor ings found sweeter wa ter ly ing in the fis sures, in
the depth of 100 feet, the tex ture of the sur face rock pre vent ing
the salt wa ter from per co lat ing through and com min gling with
the sweeter wa ter ly ing in the fis sures. In the same num ber of the 
Geo graph ical Jour nal there is an ar ti cle by M. E. A. Martel on
“Brit ish Caves and Spe le ol ogy.” Mr. Martel de scribes a de scent
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into caves near Enniskillen, as well as other de scents in Ire land,
and also de scribes what he saw of un der ground rivers and lakes
in Derbyshire and in York shire. In the case of the Irish caves he
says their flow ing wa ters must have an out let un der the sea, as
there is no other way to ac count for the phe nom e non. We re fer to 
these mat ters, as they in ter est ca ble en gi neers, and bear upon a
pa per read be fore the In sti tu tion of Elec tri cal En gi neers dur ing
the last ses sion by Mr. Benest. In this pa per it was stated that it
was be lieved by some en gi neers that sub ma rine tele graph ca bles
when laid on a con ti nen tal slope and in a di rec tion more or less
par al lel to the coast line, were li a ble to in ter rup tion from the ef -
fects of an out burst of sub ter ra nean wa ter on these slopes even in 
deep wa ter. De duc tions from the ev i dence furnished by Baron
Nordenskiold and Mr. Martel seem to increase the belief in the
theory referred to in Mr. Benest’s paper.

QUEER WELL IN HAWAII (October 15, 1898)

Water Rises and Falls Regularly Every Day
A most cu ri ous phe nom e non has been ob served in the flow of an 
ar te sian well on the Kealia plan ta tion, Kauai, says the Ha wai ian
Star. The wa ter has reg u lar vari a tions in its flow, be ing low est at
8 o’clock in the morn ing, grad u ally ris ing un til it at tains its
great est flow at 2 o’clock in the af ter noon, and then as grad u ally
fall ing un til 8 o’clock in the morn ing…. It has been sug gested
that this change in flow is due to the tides or to the ro ta tion of the 
earth or to the influence of the sun.

A CURIOUS SALAMANDER (December 23, 1899)
Mr. Blackford writes from Wash ing ton, D.C., to Na ture, of Aug.
24, giv ing an ac count of some strange dis cov er ies in Texas. The
United States fish com mis sion bored an ar te sian well at its sta -
tion, near San Marcos, Tex., and soon af ter the well was opened
a num ber of liv ing an i mals be gan com ing up with the wa ter.
Four kinds of crustacea and a blind sal a man der, all of them new
to sci ence, were ob tained. Two liv ing spec i mens of the blind sal -
a man der were shipped by mail to the head of fice of the fish com -
mis sion in Wash ing ton, where they ex cited great in ter est. Mr.
Blackford be lieves that there is some great cav ern or sub ter ra -
nean lake communicating with the artesian well.

ABUNDANT UNDERGROUND WATERS (October
10, 1903)
The earth con tains an abun dance of wa ter, even in places like
some of our great west ern pla teaus, where the sur face is com par -
a tively arid, says the Min ing World. The great est depth at which
un der ground wa ter can ex ist is es ti mated to be about six miles.
Be low that, it is be lieved, the cav i ties and pores of the rock are
com pletely closed. The amount of wa ter in the earth’s crust is
reck oned at nearly one-third of that con tained in the oceans, so
that it would cover the whole sur face of the globe to a depth of
from 3,000 to 3,500 feet. The wa ters un der ground flow hor i zon -
tally af ter sink ing be low the un sat u rated zone of the rocks, but in 
the sands of the Da kota for ma tion, which sup ply re mark able ar -
te sian wells, the mo tion does not ex ceed one or two miles a year. 
The un der flow to ward the sea be neath the great plains may
some times take the form of broad streams or mov ing sheets of
water, but the movement is excessively slow.

North east Wis con sin Karst Task Force 
Fi nal Re port Is sued

Con tam i na tion of the shal low frac tured bed rock aqui fer in sev -
eral north east Wis con sin coun ties is not a new en vi ron men tal
prob lem.  Lo cal res i dents have no ticed color and odor changes in 
their well wa ter for years.  Con tam i nants, in clud ing coliform
bac te ria, E. coli and ni trate, are be com ing more of an is sue
across a five-county area.  De spite many years of ed u ca tional ef -
forts and mil lions of dol lars spent help ing mu nic i pal i ties, farm ers 
and ru ral home own ers ad dress the is sue, the num ber of con tam i -
nated wells and the se ver ity of con tam i na tion has con tin ued to
rise.  

In rec og ni tion of the prob lem, the Uni ver sity of Wis con sin Ex -
ten sion Ser vices and Wis con sin Geo log i cal Sur vey con vened a
karst task force to study the is sue in depth and make rec om men -
da tions for ad dress ing it, in clud ing mak ing rec om men da tions for
sep a ra tion dis tances be tween sources of con tam i na tion and karst
bed rock.  Al though the north east Wis con sin karst is some what
dif fer ent from the karst bed rock of south east Min ne sota most of
us are fa mil iar with, many of the same is sues and rec om men da -
tions iden ti fied in the Wis con sin task force re port are ap pli ca ble
in Min ne sota as well.  The team of sci en tists and lo cal ed u ca tors
con trib ut ing to the re port in cluded two Min ne so tans, Dr. E. Cal -
vin Al ex an der of the Uni ver sity of Min ne sota De part ment of 
Ge ol ogy and Geo phys ics, and Jeff Green of the Min ne sota De -
part ment of Nat u ral Re sources Di vi sion of Wa ters, Roch es ter
office.

Here’s a link to the 2007 Fi nal Re port of the North east Wis con -
sin Karst Task Force, ed ited by Kevin Erb and Ron Stieglitz,
Uni ver sity of Wis con sin Ex ten sion Ser vices:
mywebspace.wisc.edu/kaerb/karst

REPORTS AND PUBLICATIONS

MPCA Pub lishes Re port on the Con di tion
of Min ne sota’s Ground Wa ter

Min ne sota’s Ground Wa ter Con di tion: A State wide View is now
avail able elec tron i cally on the Min ne sota Pol lu tion Con trol
Agency (MPCA) website at:

www.pca.state.mn.us/publications/wq-gw1-02.pdf

One of the goals of the MPCA’s Stra te gic Plan is to “as sess the
sta tus or con di tion of Min ne sota’s ground wa ter sys tems” as part 
of the over all vi sion call ing for “clean and sus tain able sur face
and ground wa ter sys tems.” This re port was pre pared to pro vide
MPCA man ag ers and oth ers with in for ma tion about Min ne sota’s 
ground wa ter and Min ne sota’s prog ress in im ple ment ing ground
wa ter con di tion mon i tor ing. It re fers to “con di tion” pri mar ily as
ground wa ter qual ity, since the MPCA’s mis sion is to mon i tor
and pro tect ground wa ter qual ity, how ever ground wa ter quan tity 
is also dis cussed on a lim ited ba sis. The re port’s pri mary au thor
is Ca thy O’Dell, a Past-Pres i dent of MGWA.

http://mywebspace.wisc.edu/kaerb/karst
http://www.pca.state.mn.us/publications/wq-gw1-02.pdf
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GWPC Pub lishes Ground Wa ter Re port to
the Na tion

Ground Wa ter Re port to the Na tion: A Call for Ac tion is now
avail able elec tron i cally on the Ground Wa ter Pro tec tion Coun cil
(GWPC) website at:

www.gwpc.org/calltoaction.

The re port con sists of ten sec tions, each of which can stand on
its own as an ed u ca tional re source. In ad di tion, print able
one-page color fact sheets on each of the top ics can be used as
hand outs or in ed u ca tional dis plays. The tar get au di ence for the
re port in cludes the gen eral pub lic as well as lo cal units of gov -
ern ment. Ex am ples of top ics cov ered in clude storm wa ter man -
age ment, on-site wastewa ter treat ment, land use plan ning and
de vel op ment, and char ac ter iza tion and mon i tor ing of ground 
wa ter. 

MDNR Is sues Fi nal Sta tus Re port of Well
Seal ing on State Land

Fi nal Sta tus Re port of Well Seal ing on State Land is now avail -
able elec tron i cally on the Min ne sota De part ment of Nat u ral Re -
sources (MDNR) website at:

files.dnr.state.mn.us/waters/groundwater_section/
wellsealing/well_sealing_final.report.pdf  

A to tal of 1375 wells have been sealed since the well seal ing
pro gram be gan in 1995, when the Min ne sota leg is la ture al lo cated 
bond ing money to start the work, and the work was con tin ued
with ad di tional ap pro pri a tions in 1997 and 2001. Av er age cost to 
seal each well was $1000-$1500, but ranged as high as $39,000.
The to tal cost to seal all wells since the pro gram be gan was
$2,522,000. For more in for ma tion, con tact Dan Zwilling, DNR
Wa ters in St. Paul at 651-259-5722 or
dan.zwilling@dnr.state.mn.us.

Wa ter Year Data Sum mary 2005-2006

The Wa ter Year Data Sum mary for 2005 and 2006 pre pared by
DNR Wa ters is now avail able on-line at:
www.dnr.state.mn.us/publications/waters/
water_year_2005-2006.html. 

This pub li ca tion pro vides a re view and sum mary of ba sic
hydrologic data gath ered through DNR Wa ters pro grams. The
re port in cluded four ma jor ar eas of data col lec tion, in clud ing cli -
ma tol ogy, sur face wa ter, ground wa ter, and wa ter use. These ar -
eas are ar ranged in or der of the hydrologic cy cle and im por tant
facts are pro vided con cern ing the dis tri bu tion and avail abil ity of
Min ne sota’s wa ter re sources.

Ground Wa ter Story An i ma tion

Hav ing trou ble com mu ni cat ing with oth ers about ground wa ter?
Fi nally, there is a so lu tion for ground wa ter sci en tists who just
can’t talk about ground wa ter with out us ing a lot of con fus ing
terms and con cepts. What we’ve re ally needed was a sing ing
aqui fer! 

A mu si cal an i ma tion, “The Ground wa ter Story”, was de vel oped
by the King County (Wash ing ton) Ground wa ter Pro tec tion Pro -
gram and is de signed for kids and adults who like watch ing
funny car toons while learn ing (Fig ure 1). It is view able on-line
at dnr.metrokc.gov/wlr/wq/groundwater-animation.htm. You will 
need Macromedia Flash to view it. The ground wa ter an i ma tion
is pub lic do main and avail able for use if credit to the cre ators is
pro vided (avail able on the down load web page). 

The cre ators of the an i ma tion also used go pher char ac ters to help 
tell the story so this an i ma tion is es pe cially ap pli ca ble for the
home of the Min ne sota Golden Go phers! For more in for ma tion,
con tact Larry Stockton, Ground wa ter Pro tec tion Pro gram Man -
ager, King County (Wash ing ton) De part ment of Nat u ral Re -
sources and Parks, ph. 206-296-1910,
laurence.stockton@kingcounty.gov. 

Fig ure 1. Scene from "The Ground wa ter Story"
on-line an i ma tion.

http://www.gwpc.org/calltoaction
http://files.dnr.state.mn.us/waters/groundwater_section/wellsealing/well_sealing_final.report.pdf
http://files.dnr.state.mn.us/waters/groundwater_section/wellsealing/well_sealing_final.report.pdf
mailto:dan.zwilling@dnr.state.mn.us
http://www.dnr.state.mn.us/publications/waters/water_year_2005-2006.html
http://www.dnr.state.mn.us/publications/waters/water_year_2005-2006.html
http://dnr.metrokc.gov/wlr/wq/groundwater-animation.htm
mailto:laurence.stockton@kingcounty.gov 
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Subsurface life: How deep is it? 

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

QUESTION OF THE QUARTER

The Ques tion of the Quar ter is a con tin u ing fea ture of your news let ter in which a ques tion is
posed and all mem bers are in vited to re spond. This month we chal lenge your knowl edge of
subsurface life in Min ne sota’s ground wa ter. 

How deep can mi cro bial life be found in Min ne sota ground wa ters? 
a) 16 inches
b) 16 feet
c) 16 me ters
d) 16 rods
e) 16 ki lo me ters
f) 16 miles
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Mid west Friends of the Pleis to cene
The 54th Mid west Friends of the Pleis to cene Field Con fer ence,
hosted by the Il li nois State Geo log i cal Sur vey, May 16-18, 2008, 
De Kalb, Il li nois.
www.isgs.uiuc.edu/about-isgs/events/fop/fop-2008.shtml  

In sti tute on Lake Su pe rior Ge ol ogy
The 54th An nual Meet ing, May 6-10, 2008, Marquette, Mich i -
gan. www.lakesuperiorgeology.org  

Niel sen En vi ron men tal Field School
The Niel sen En vi ron men tal Field School an nounced its Spring
2008 open-en roll ment field course sched ule, now posted on the
com pany’s web site at www.envirofieldschool.com.  Field
courses to be held in 3 lo ca tions across the U.S. from March
through May 2008, in clud ing:

The Com plete Ground-Wa ter Mon i tor ing Field Course
May 5-9, 2008 – Co lum bus, OH

Ground-Wa ter Mon i tor ing Well De sign, Con struc tion and
De vel op ment
May 5-6, 2008 – Co lum bus, OH

The Com plete Ground-Wa ter Sam pling Field Course
May 7-9, 2008 – Co lum bus, OH

The Com plete Sur face Wa ter & Sed i ment Sam pling Field
Course
May 12-13, 2008 – Co lum bus, OH

Courses are ap proved for con tin u ing ed u ca tion credit by many li -
cens ing/cer tif i ca tion/reg is tra tion pro grams across the coun try.

De tailed in for ma tion on course con tent, in struc tor qual i fi ca tions,
course reg is tra tion and ho tel ac com mo da tions, and tes ti mo ni als
from hun dreds of past stu dents can be found at the com pany’s
web site.  In for ma tion is also avail able by call ing The Niel sen
En vi ron men tal Field School at (575) 532-5535, or by e-mail ing
them at info@envirofieldschool.com.

Min ne sota Ru ral Wa ter As so ci a tion (MRWA)
May 6, 2008 Ar senic Work shop in St. Cloud, Min ne sota

Con tact: Jennifer Koenig jennifer.koenig@mrwa.com 

TRAINING OPPORTUNITIES

http://www.isgs.uiuc.edu/about-isgs/events/fop/fop-2008.shtml
http://www.lakesuperiorgeology.org
http://www.envirofieldconference.com
mailto:info@envirofieldschool.com
mailto:jennifer.koenig@mrwa.com
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CALENDAR

Re gional and Lo cal Events

April 24-25, 2008

GSA North-Central Sec tion Meet ing, Ev ans ville, In di ana, In for -
ma tion: www.geosociety.org

May 8, 2008

Min ne sota Ground Wa ter As so ci a tion Spring Con fer ence, Uni -
ver sity of Min ne sota Con tin u ing Ed u ca tion and Con fer ence Cen -
ter, In for ma tion: www.mgwa.org/meetings/index.html

September 20-24, 2008

AIPG 45th An nual Meet ing, Flag staff Ar i zona. Chang ing
Waterscapes and Wa ter Eth ics for the 21st Cen tury. Ab stracts
due by April 15. Website: www.aipg.org

September 29-October 2, 2008

53rd An nual Mid west Ground Wa ter Con fer ence, Grand River
Cen ter Dubuque, Iowa. Ab stracts due June 6, 2008.
Website: www.igwa.org

October 27-28, 2008

2008 Min ne sota Wa ter Re sources Con fer ence
Rivercentre, St. Paul. In for ma tion is posted at:
wrc.umn.edu/waterconf/index.html

No vem ber 13, 2008

MGWA Fall Con fer ence

http://www.geosociety.org
http://www.mgwa.org/meetings/index.html
http://www.aipg.org
http://www.igwa.org
http://wrc.umn.edu/waterconf/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.org/newsletter/adrates.html. 
Ques tions con cern ing ad ver tis ing pol icy should be di rected to the MGWA Pres i dent.

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

Eric Tollefsrud
Joins
Newsletter Team
see ar ti cle on page 5

mailto:jaiken@barr.com
http://www.mgwa.org/newsletter/adrates.html
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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 
Jeff Stoner
U. S. Geo log i cal Sur vey
651-379-2740
stoner@usgs.gov

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 

2007 Metro Chil dren’s Wa ter Fes ti val Once Again is a Big 
Suc cess

A great thank you to ev ery one who con trib uted to the huge suc cess of the 2007 Metro Chil dren’s 
Wa ter Fes ti val (CWF), held Sep tem ber 26, 2007. This year’s pro gram pro vided a great en vi ron -
ment for about 1300 fifth grad ers to learn how “Wa ter Con nects Ev ery one and Ev ery thing on
Earth”. The weather was the best we’ve had in years, the pre sent ers were en thused, the stu dents
were en gaged, and the vol un teers were in high spir its. You can stay in touch with past and up -
com ing CWF ac tiv i ties by check ing the website at www.metrocwf.org

Ed i tor’s note: This mes sage was re ceived from John Bilotta, Re gional Ex ten sion Ed u ca tor for the
Uni ver sity of Min ne sota and one of the or ga niz ers of the CWF. The MGWA Foun da tion 
con trib uted $1000 to help fund the day’s activities.

Meet ing Date: Tues day, De cem ber 18, 2007
Lo ca tion: Opus Cor po ra tion, Minnetonka
From: Ca thy Vil las-Horns (Sec re tary)
Mem bers Pres ent: Da vid Liverseed, Gilbert Gabanski, Amanda Goebel, Chris to pher Elvrum, Dale

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

Re view of Min utes The meet ing min utes for the Sep tem ber 11, 2007 meet ing were ap proved and pro -
vided via e-mail to the MGWAF Board and the MGWA News let ter staff on Oc to ber
3, 2007.

Trea surer’s Re port Foun da tion bal ance to date is $77,291.07.  The MGWAF Quar terly Fi nan cial Re port
was pro vided at the meet ing by Dave.  In ter est in the amount of $907.58 was ac crued
since 9/11/07.  This in ter est was swept into the en dow ment.   The MGWAF re ceived a 
to tal of $371 as do na tions to the 25th An ni ver sary News let ter of the MGWA as well as 
a $100 un spec i fied do na tion.
The reg is tra tion fees for two stu dents were paid for by the MGWAF for the fall 2007
con fer ence. 

Old Busi ness High lights of MGWA Board meet ing from Dale:  Pos i tive feed back was re ceived
from at ten dees of the MGWA fall 2007 con fer ence.  Gretchen Sabel of the MPCA
rec om mended more ed u ca tional out reach on ground wa ter be pro vided to the leg is la -
ture.  She will be at tend ing the next MGWA Board meet ing to dis cuss this.
Gil stated that Su san Thorn ton of the LCCMR staff en cour aged MGWA to do an other
ed u ca tional tour and to in clude all those serv ing on the LCCMR.
Chris stated that his group will be do ing a tour of the St. Paul wa ter plant for the MN
Sen ate Fi nance Com mit tee to pro vide in for ma tion on the new con nec tion pro ject for
the Min ne ap o lis and St. Paul wa ter sup plies.
By laws up date: The by laws for both the MGWA and the MGWAF are be ing re vised
and are nearly done.  Once the MGWAF by laws are in fi nal draft form Gil will send
them out for MGWAF board re view. Gil also thanked Dale Setterholm for his ex cel -
lent ser vice in 2007 as the MGWA li ai son to the MGWAF Board.

New Busi ness Grant Re quest – A re quest for $3,889.02 for a re place ment hand pump and as so ci ated
ma te ri als, la bor and ben e fits for an ex hibit prototyper was re ceived from the Sci ence
Mu seum of Min ne sota (SMM).  One of the hand pumps at the out door ground wa ter
ex hibit was bro ken by mu seum vis i tors this past sum mer.  Gil stated that he is do ing
ad di tional re search on this pro posal and rec om mended that the board not vote on it
un til this in for ma tion is re ceived.  Mo tion was made by Chris to ta ble the re quest, sec -
onded by Dave.  Mo tion passed.
SMM GW Ex hibit – Chris and Gil met with SMM staff.  The SMM staff is very ap -
pre cia tive and thank ful to the MGWA for its sup port in the ground wa ter ex hibit. 
They are col lab o rat ing with the Amer i can Mu seum of Nat u ral His tory in NYC on the
Wa ter Planet ex hibit, and were given an ad di tional $50,000 from the Na tional Ground
Wa ter As so ci a tion in sup port of this larger, trav el ing ex hibit.
Chris and Lanya Ross of the Met Coun cil are meet ing with SMM staff on a 3-D
ground wa ter dis play.  The Met Coun cil would also like to put to gether a 3-D vi su al -
iza tion of the met ro pol i tan ground wa ter sys tem which could be part of the Wa ter
Planet ex hibit when it is shown in St. Paul.  This vi su al iza tion could then re turn to the
Met Coun cil for their use af ter the Wa ter Planet ex hibit moves on.
MGWAF Schol ar ship – The cur rent en dow ment for an MGWAF schol ar ship is at
$68,628.38.  If fu ture ad di tions to the en dow ment keep pace with past ad di tions, it is
likely that the schol ar ship goal of $100,000 can be achieved in three years.  Fund rais -
ing op tions were also dis cussed, but no ac tion was taken by the Board.

Next Meet ing The next meet ing will be March 11, 2008 at 11:30 AM at the Metro 94 build ing.

Min ne sota Ground Wa ter As so ci a tion Foun da tion Board Meet ing Min utes

http://www.metrocwf.org/
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BYLAWS REVISION

MGWA By laws re vised and will need
mem ber ship ap proval

In 2006, the Board had de cided that some re vi sions of the By -
laws would be ap pro pri ate. By laws should re flect how the busi -
ness of the or ga ni za tion is re ally con ducted. Since the last
By laws re vi sions in 1999, MGWA has among other ac tiv i ties
formed its own Foun da tion. Un der our cur rent By laws, changes
to the By laws must be con sid ered upon re ceipt of a pe ti tion
signed by at least 10% of the mem bers, which was ac com plished
dur ing the Fall 2006 MGWA Con fer ence. 

With the signed pe ti tion, the Board di rected a workgroup com -
prised of the 2006 MGWA Past Pres i dent (Lau rel Reeves), Pres i -
dent (Dale Setterholm), Pres i dent Elect (Jeff Stoner), and the
MGWA Foun da tion Pres i dent (Gil Gabanski). This group was
charged to draft re vised By laws and put the pro posed changes
be fore the mem ber ship for a vote by a ma jor ity of the bal lots
cast. 

In addition to mi nor cor rec tions, clar i fi ca tions, def i ni tions, and
re ar rang ing, the workgroup at tempted to ad dress the fol low ing
sub stan tive changes: 

1) add two mem ber ship types, cor po rate and re tiree, which have
been cre ated by the Board; 

2) change the re quire ment for mem ber ship meet ings from ev ery
three years to as nec es sary; 

3) de fine the Board’s quo rum; 

4) add spe cific du ties for the Past Pres i dent and the Pres i -
dent-Elect; 

5) vol un teer po si tions that were termed Non-elected Of fi cers will 
be called Ap pointed Of fi cials when re ferred to in the By laws and 
they will no lon ger have tie-break ing votes at meet ings of the
MGWA Board; 

6) de lete the Ex ec u tive Com mit tee op tion; 

7) add the op tion for the Board to pro pose amend ments to the
By laws as well as the mem ber ship; 

8) de fine the method to de cide on dis so lu tion of the or ga ni za tion.

9) cor rect the state ment of op er a tional lim i ta tions to ac cu rately
rep re sent the lim its that ap ply to a tax-ex empt 501(c)(4) or ga ni -
za tion such as the Min ne sota Ground Wa ter As so ci a tion. 

The Board re cently ap proved the post ing of the re vised By laws
in this is sue of the News let ter and on the MGWA Web page.
Mem bers are en cour aged to read the pro posed re vised By laws
and to cast their rec om men da tion for ap proval. The bal lots will
be forth com ing in one of two meth ods; (1) if your mem ber ship
re cord con tains an email ad dress, you will be sent an elec tronic
bal lot at that ad dress. (2) those with out email ad dresses in the
MGWA da ta base will be sent a pa per bal lot in the mail to be 
com pleted and re turned to MGWA.

The re vised By laws are pub lished both here in the news let ter and  
on the MGWA web page.

Min ne sota Ground Wa ter As so ci a tion 

Pro posed By laws

Ar ti cle I Name

Sec tion 1. This Or ga ni za tion shall be known as the “Min ne sota
Ground Wa ter As so ci a tion” here in af ter re ferred to as
MGWA, or ga nized un der Min ne sota Stat ute 317A as a
non-profit cor po ra tion and rec og nized as tax ex empt by the

In ter nal Rev e nue Ser vice (IRS) un der IRC 501(c)(4).

Sec tion 2.The news let ter is the of fi cial pub li ca tion of the MGWA.

Ar ti cle II Ob jec tives and Pur poses

The pri mary ob jec tives of the As so ci a tion are:
(a) Pro mo tion and en cour age ment of the sci en tific and pub -
lic pol icy as pects of ground wa ter;
(b) Es tab lish ing a com mon fo rum for sci en tists, en gi neers,
plan ners, ed u ca tors, at tor neys, pol icy-mak ers and other per -
sons con cerned with ground wa ter;
(c) Ed u ca tion of the gen eral pub lic re gard ing ground wa ter
re sources;
(d) Dis sem i na tion of in for ma tion on ground wa ter through
meet ings of the mem ber ship, news let ters, and par tic i pa tion
in any other ac tiv i ties not enu mer ated herein that are de -
signed to en cour age the ex change of in for ma tion re lat ing to

ground wa ter re sources.

Ar ti cle III Mem bers and Meet ings

Sec tion 1. Mem ber ship shall be open to all per sons who have an in ter -

est in ground wa ter re sources.
Sec tion 2. Con di tion of mem ber ship shall be pay ment of an nual dues

as pre scribed by the Board.
Sec tion 3. Mem ber ship is on a cal en dar year ba sis. The board may au -

tho rize par tial-year rates for mem bers who join af ter June

30.
Sec tion 4. A mem ber-in-good stand ing is one whose dues are paid for

that year.
Sec tion 5. There are four types of mem ber ships: 

(a) pro fes sional;
(b) stu dent; 
(c) cor po rate;

(d) re tiree.
Sec tion 6. The Board may de ter mine ad di tional mem ber ship cat e go -

ries of which the re quired dues pay ment dif fers from that

for reg u lar mem bers.
Sec tion 7. Mem ber ship meet ings shall be called, as deemed nec es sary

by the Board.
Sec tion 8. A quo rum shall mean those mem bers in good stand ing at -

tend ing any pub li cized meet ing.

Ar ti cle IV. Board of Di rec tors

Sec tion 1. Board of Di rec tors (Board). The Board shall con sist of the

five elected of fi cers. 
Sec tion 2. Elec tion 

a) The Board shall an nu ally ap point a Nom i na tion Com mit -
tee to pre pare a slate of can di dates for of fi cers. The slate
shall be an nounced by elec tronic com mu ni ca tion and in the
fourth quar ter edi tion of the news let ter. Ad di tional nom i na -
tions from the mem ber ship, may be made fol low ing an -
nounce ment of the slate. Nom i nees must agree to serve if
elected. Elec tions of of fi cers shall be by a mail or elec tronic 
com mu ni ca tion bal lot com pleted be fore De cem ber 31. The

— con tin ued on page 33
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out come of the elec tion shall be an nounced at the next board 
meet ing and in the next reg u lar edi tion of the news let ter fol -
low ing the elec tion. Those can di dates who re ceive a sim ple
ma jor ity of bal lots for each po si tion shall be de clared
elected. Ties shall be de cided by a ma jor ity vote of the
Board. New Board mem bers shall take of fice at a sub se quent 
meet ing des ig nated by the Board, but no later than four (4)
months af ter the election
b) Elec tions for Pres i dent are held an nu ally, elec tions for
Sec re tary/Mem ber ship Chair and Trea surer are held in al ter -

nate years. 
Sec tion 3. Meet ings 

a) The reg u lar busi ness meet ings of the Board may be at -
tended by any mem ber in good stand ing.
b) The Board shall meet as of ten as it deems nec es sary for
ef fi cient op er a tion of MGWA, but at least once a year. 

Sec tion 4. “Ap proved” or “ap proval by the Board” 
- “Ap proved” or “ap proval by the Board” shall mean a ma -

jor ity of Board mem bers vot ing.

Sec tion 5. Quo rum - The Quo rum shall be a ma jor ity (3) of the Board.

Ar ti cle V. Of fi cers

Sec tion 1. Num ber of Of fi cers - The of fi cers of this cor po ra tion shall
be a Pres i dent, Pres i dent Elect, Past Pres i dent, Sec re -

tary/Mem ber ship Chair man, and Trea surer.
Sec tion 2. Terms - Of fi cers may serve more than one term. The term of 

Pres i dent shall have du ra tion of three years. The first year of 
a Pres i dent’s term is served as Pres i dent-Elect, the sec ond as 
Pres i dent, and the third as Past-Pres i dent. Terms of Sec re -
tary/Mem ber ship Chair and Trea surer have du ra tion of two
years. Of fi cers shall serve in their po si tions un til the next of -

fi cer for the po si tion is elected.
Sec tion 3. Past Pres i dent - The Past Pres i dent:

a) shall serve as the MGWA Li ai son to the MGWA Foun da -
tion Board; and
b) may be as signed other re spon si bil i ties as di rected by the

Board.
Sec tion 4. Pres i dent - The Pres i dent:

a) shall call and con duct meet ings of the Board and of
MGWA;

b) shall be the pri mary op er at ing of fi cer of MGWA.
Sec tion 5. Pres i dent Elect - The Pres i dent-Elect:

a) shall per form the pres i den tial du ties in the ab sence of the
Pres i dent, 
b) shall chair the Nom i na tion Com mit tee;
c) shall over see co or di na tion of field trips;
d) may be as signed other re spon si bil i ties as di rected by the

Board.
Sec tion 6. Sec re tary/Mem ber ship Chair - The Sec re tary/Mem ber ship

Chair:
a) shall keep and re port the min utes of the Board and of
MGWA;
b) shall keep and re port to the Min ne sota Sec re tary of State
any re vi sions or changes in the Ar ti cles of In cor po ra tion;
c) shall keep a list of prop erty be long ing to MGWA, and
shall keep all books of cor re spon dence, and pa pers re lat ing
to the busi ness of the cor po ra tion (ex cept those of the Trea -
surer);
d) shall also keep an ac tive mem ber ship list, and;
e) shall keep a list of pro spec tive mem bers to be in cluded in

sub se quent mail ings.
Sec tion 7. Trea surer  - The Trea surer:

a) shall main tain the ac counts of MGWA in clud ing: all fi -
nan cial trans ac tions, dues in for ma tion, tax state ments, nec -
es sary re ports to the IRS and the Min ne sota De part ment of
Rev e nue, and fund ing in for ma tion, and;
b) shall pres ent a fi nan cial re port at each meet ing of the

Board and of the As so ci a tion.
Sec tion 8  Other du ties - All of fi cers shall be re spon si ble for such other 

du ties as the Board may pre scribe.
Sec tion 9. Va can cies - Va can cies on the Board shall be filled as fol -

lows:

(a) Pres i dent: The Pres i dent-Elect shall be come Pres i dent
should the po si tion be come va cant.
(b) Other va can cies on the Board shall be filled by ap point -
ment by the Pres i dent with ap proval of the Board at its next
reg u lar meet ing. The ap point ment of the new of fi cer shall be 
an nounced in the next reg u lar news let ter.
(c) The term of ap pointed of fi cer(s) shall be lim ited to the

un ex pired term of the va cated po si tion.
Sec tion 10. Re moval and res ig na tion - Any of fi cer may be re moved

from the Board by an af fir ma tive vote of the ma jor ity of di -
rec tors pres ent at an of fi cial meet ing of the Board. No tice of
the pro posed re moval will be given to mem bers with the no -
tice of the meet ing. The of fi cer in volved will be given an
op por tu nity to be pres ent and be heard at the meet ing at

which his or her re moval is con sid ered. 

Ar ti cle VI Com mit tees and Ap pointed Of fi cials

Sec tion 1. Com mit tee Ap point ment - The Board is em pow ered to ap -
point from among the mem bers of MGWA such com mit tees
as it con sid ers nec es sary to con duct any phases of MGWA

busi ness.
Sec tion 2. Ap pointed of fi cials in clude, but are not lim ited to the News -

let ter Ed i tor, Ad ver tis ing Man ager, and Ex ec u tive Man ager.
Ap pointed of fi cials are ap pointed by the Board. Ap pointed
of fi cials shall at tend meet ings of the Board, as needed.
a) The News let ter Ed i tor shall co or di nate and over see prep a -
ra tion of the news let ter.
b) The Ad ver tis ing Man ager shall co or di nate ad ver tis ing in
the MGWA news let ter.
c) The Ex ec u tive Man ager may be ap pointed an nu ally by

the Board with the du ties de fined by the Board.

Ar ti cle VII  Fis cal Year

Sec tion 1. Fis cal Year of the Cor po ra tion. The fis cal year of the cor po -
ra tion shall be gin on the first day of Jan u ary and end on the

last day of De cem ber in each year.

Ar ti cle VIII. Man age ment and Fi nances

Sec tion 1.  The busi ness and prop erty of MGWA shall be man aged by

the Board.
Sec tion 2. The op er at ing funds of MGWA shall be de rived from an nual 

dues, any re sid ual funds aris ing from ad ver tise ments, sales
of prod ucts and pub li ca tions, spon sored meet ings, and from

grants, con tri bu tions, and en dow ments.
Sec tion 3. The Pres i dent and/or Trea surer are em pow ered to ex pend

funds of MGWA to an ex tent, and for pur poses, ap proved by 

the Board.
Sec tion 4. The Board may con tract for pro fes sional busi ness man age -

ment as sis tance for ser vices. Spe cific func tions of and all ac -
tions of such pro fes sional man age ment as sis tance or ser vices 
shall be di rected by and per formed un der the di rec tion of the 
Board in or der that ac tions of the pro fes sional man age ment

al ways re flect the goals of MGWA.
Sec tion 5. Any du al ity or con flict of in ter est on the part of any of fi cer,

ap pointed of fi cial or com mit tee mem ber of the MGWA shall 
be dis closed to the Board, and made a mat ter of re cord
through an an nual dis clo sure pro ce dure and also when the
in ter est be comes a mat ter of Com mit tee or Board ac tion.
Any of fi cer, ap pointed of fi cial or com mit tee mem ber hav ing 
a du al ity or con flict of in ter est shall not vote nor use his or
her per sonal in flu ence on the mat ter, and she or he shall not
be counted in de ter min ing the quo rum for the meet ing. The
min utes of the meet ing shall re flect that a dis clo sure was
made, the ab sten tion from vot ing, and the quo rum sit u a tion.
Any new of fi cer, ap pointed of fi cial or com mit tee mem ber
will be ad vised of this pol icy upon en ter ing the du ties of his

— con tin ued on page 34
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or her po si tion.

Ar ti cle IX. Af fil i a tion

Co op er a tion or af fil i a tion with other or ga ni za tions may be ar ranged by
the Board as deemed con sis tent with the ob jec tives and in -

ter ests of MGWA.

Ar ti cle X. Amend ments

Sec tion 1. Amend ment by the Board. 
a) The Board shall have power to re solve to make, al ter,
amend, and re peal the By laws of the cor po ra tion by af fir ma -
tive vote of a ma jor ity of the Board.
b) The Board must pres ent the pro posed res o lu tion(s) to the
mem ber ship for ap proval. The pro posed res o lu tion(s) shall
be pub lished in the next reg u lar edi tion of the news let ter and 
bal lots shall be dis trib uted to all mem bers within 90 days of
pub li ca tion to vote on the pro posed res o lu tion(s). Bal lots
must be re turned to MGWA within 30 days of dis tri bu tion to 
be counted. 
c) If the pro posed res o lu tion(s) is (are) ap proved by a ma jor -
ity of bal lots cast by mem bers of MGWA, the by laws shall

be so amended, adopted or re pealed. 
Sec tion 2. Amend ment by the Mem bers 

a) By pe ti tion to the Board signed by at least 50 mem bers or
10 per cent of cur rent mem bers in good stand ing, which ever
is less, mem bers may pro pose a res o lu tion to adopt, amend,
or re peal by laws adopted, amended, or re pealed by the
Board. The res o lu tion must con tain the pro vi sions pro posed
for adop tion, amend ment, or re peal.
b) Af ter a valid pe ti tion is re ceived by the Board, the Board
must pres ent the pro posed res o lu tion(s) to the mem ber ship
for ap proval. The pro posed res o lu tion(s) shall be pub lished
in the next reg u lar edi tion of the news let ter and bal lots shall
be dis trib uted to all mem bers within 90 days of pub li ca tion
to vote on the pro posed res o lu tion. Bal lots must be re turned
to MGWA within 30 days of dis tri bu tion to be counted.
c) If the pro posed res o lu tion is ap proved by a ma jor ity of
bal lots cast by mem bers of MGWA, the by laws shall be so

amended, adopted or re pealed.

Ar ti cle XI. Non profit

Sec tion 1. The As so ci a tion shall not af ford pe cu ni ary gain, in ci den tally 
or oth er wise, to its mem bers. No part of the net earn ings of
MGWA shall in ure to the ben e fit of, or be dis trib ut able to
mem bers. of fi cers, or other pri vate per sons ex cept that
MGWA shall be au tho rized and em pow ered to pay rea son -
able com pen sa tion for ser vices ren dered and to make pay -
ments and dis tri bu tions in fur ther ance of its pur poses in

ac cor dance with its sta tus as a com mu nity or ga ni za tion.
Sec tion 2. The As so ci a tion shall not par tic i pate in or in ter vene in (in -

clud ing the pub lish ing or dis tri bu tion of state ments) any po -

lit i cal cam paign on be half of any can di date for pub lic of fice.

Ar ti cle XII. Op er a tional Lim i ta tions

Not with stand ing any other pro vi sion of these ar ti cles, the or ga ni za tion
shall not carry on any other ac tiv i ties not per mit ted to be
car ried on by an or ga ni za tion ex empt from Fed eral or Min -
ne sota In come Tax un der sec tion 501(c)(4) of the In ter nal

Rev e nue Code. 

Ar ti cle XIII. Dis so lu tion Clause

Sec tion 1. MGWA may be dis solved at any time by the writ ten con sent 

of not less than 2/3 of the vot ing mem bers. 
Sec tion 2. Upon the dis so lu tion of MGWA, the Board shall, af ter pay -

ing or mak ing pro vi sions for the pay ment of all of the li a bil i -
ties of the or ga ni za tion, dis pose of all of as sets of the
or ga ni za tion ex clu sively for the pur poses of the As so ci a tion

in such a man ner, or to such or ga ni za tion or or ga ni za tions
or ga nized and op er ated ex clu sively for char i ta ble, ed u ca -
tional, or sci en tific pur poses as shall at the time qual ify as an 
ex empt or ga ni za tion or or ga ni za tions un der Sec tion
501(c)(3) of the In ter nal Rev e nue Code of 1986 (or the cor -
re spond ing pro vi sion of any fu ture Min ne sota or fu ture
United States In ter nal Rev e nue Law), as the Board shall de -

ter mine.

Ar ti cle XIV. In dem ni fi ca tion

Sec tion 1. In ac cor dance with Min ne sota Stat utes Chap ter 317A, di rec -
tors, of fi cers, or agents who serve with out com pen sa tion are
not civ illy li a ble for acts or omis sions if the act or omis sion
was in good faith, was within the scope of the per son’s re -
spon si bil i ties as a di rec tor, of fi cer or agent, and did not con -

sti tute will ful or reck less mis con duct. 
Sec tion 2. The MGWA shall, to the full est ex tent per mit ted by Min ne -

sota law, in dem nify a per son made or threat ened to be made
a party to a pro ceed ing by rea son of the for mer or pres ent
of fi cial ca pac ity of the per son against judg ments, pen al ties,
fines, in clud ing set tle ments, and rea son able ex penses, in -
clud ing at tor ney’s fees and dis burse ments, in curred by the
per son in con nec tion with the pro ceed ing, if, with re spect to
the acts or omis sions of the per son com plained of in the pro -
ceed ing, the per son:
a) has not been in dem ni fied by an other or ga ni za tion for the
same li a bil ity de scribed in the pre ced ing para graph with re -
spect to the same acts or omis sions;
b) acted in good faith;
c) re ceived no im proper per sonal ben e fit as a re sult of a con -
flict or du al ity of in ter est;
d) in the case of a crim i nal pro ceed ing, did not have
rea son able cause to be lieve the con duct was un law ful; and
e) rea son ably be lieved that the con duct was in the best in ter -

ests of the MGWA.

Re vised and Re ferred to the Mem ber ship for Ap proval 
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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

Meet ing Date Oc to ber 25, 2007

Place Fresh Grounds, 1362 West 7th Street, St. Paul, Min ne sota
At tend ing Jeff Stoner, 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.
Trea sury Trea surer re ceived let ter from IRS dated Oc to ber 12, 2007, in di cat ing that pen alty for

late fil ing has been re moved.  Check ing/sav ings bal ance of $25,555.82.  Net in come

of $9834.28.

Foun da tion No Re port

News let ter Sep tem ber is sue is out 
Web Page Con fer ence An nounce ment, on-line or der ing, se lec tion of foods for din ner at con fer -

ence, Fox 9 news and sci ence, south east Min ne sota flood ing tour, MGWA 25th an ni -

ver sary fund ing op por tu nity.
WRI Re port Re port handed out.  Num ber of peo ple signed up for con fer ence is on tar get. Reg is tra -

tion re minder to be sent out Oc to ber 31, 2007.
Old Busi ness MGWA 25th An ni ver sary Pub li ca tion:  Cop ies made for ad ver tis ers and for peo ple

who have paid for hard cop ies.  Mo tion to au tho rize WRI to print up to 250 cop ies of
the MGWA 25th An ni ver sary pub li ca tion at ap prox i mately $15.00 per copy.  Mo tion

car ried.

Fall Con fer ence: Logistics and who will be help ing with what tasks at the con fer ence. 
New Busi ness MGWA Board Open ings: Pres i dent Elect work ing on find ing can di dates for po si tions

open ing in 2008 (Sec re tary and Pres i dent).  The Sec re tary po si tion is a two-year term
and the Pres i dent po si tion is a three-year term.  Cur rent Sec re tary has agreed to run

again.
Use of MGWA Logo:  Mo tion to al low baker to use MGWA logo on the MGWA 25th 

An ni ver sary cake.  Mo tion car ried.  Sec re tary to au tho rize use of logo on the cake.
Next Meet ing No vem ber 15, 2007 at Fresh Grounds at 1362 West 7th Street, St. Paul, Min ne sota. 

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

Meet ing Date No vem ber 15, 2007

Place Fresh Grounds, 1362 West 7th Street, St. Paul, Min ne sota
At tend ing Jeff Stoner, Pres i dent; Stu Grubb, Pres i dent Elect; Dale Setterholm, Past Pres i dent;

Jon Pollock, Sec re tary; Sean Hunt, WRI; Jennie Leete, WRI.
Trea sury Re port was handed out.  Check ing/sav ings bal ance of $24,124.19.  Net in come of

$11,003.68.  

Foun da tion No Re port

Web Page Uti li za tion of web re sources for con fer ence, news let ter com pleted, but very large.
WRI Re port Worked on news let ter lay out and print ing.  Drove to Eagan to pickup news let ter for

dis tri bu tion at con fer ence.  Need to ad dress cor po rate re new als.  May want to think
about not send ing out elec tion bal lots due to cost. Post age for mail ing the bal lots ap -
prox i mately $630.00, copy ing costs ap prox i mately $250.00, and la bor cost of ap prox i -
mately $700.00.  Dis cus sion of var i ous vot ing meth ods, in clud ing printed bal lots from 
WRI, printed bal lots from third party en ti ties, and elec tronic vot ing meth ods to save
money, yet pro vide pri vacy, and keep the in teg rity of the vot ing pro cess.  Look ing at
ex per i ment ing with elec tronic vot ing meth ods this elec tion with mem bers with out

email ad dresses re ceiv ing bal lots in the mail.

Old Busi ness Elec tion: Will need in for ma tion on can di dates.  Pres i dent Elect will get in for ma tion
from the can di date for Pres i dent.  WRI al ready has in for ma tion on can di date for 

Sec re tary.
Min ne sota As so ci a tion of Wa ter shed Dis tricts:  Pres i dent Elect will set up MGWA
dis play at their con fer ence, which is on No vem ber 30, 31, and De cem ber 1, 2007. 
Pres i dent Elect handed out a draft hand out for con fer ence not ing that he will be up dat -

ing the dis play.  
New Busi ness Fall Con fer ence:  Fall con fer ence feed back looks very good.  Mo tion to ap prove up to

$400.00 for awards awarded at the 2007 MGWA Fall Con fer ence for the news let ter
team and in di vid u als con trib ut ing greater than five years of ser vice to the or ga ni za -

tion, val ued at less than $30.00 per re cip i ent.  Mo tion passed unan i mously.
Ed u ca tion:  One of the MGWA mem bers has ex pressed in ter est in get ting ground wa -
ter in for ma tion to leg is la tors.  Pres i dent will in vite the in ter ested mem ber to our next
board meet ing in De cem ber to see what they have in mind.  The Pres i dent has ex -

pressed in ter est in reach ing out to col lege stu dents.  
Next Meet ing De cem ber 20, 2007, at 1130 at Fresh Grounds at 1362 West 7th Street, St. Paul, 

Min ne sota.  Meet ing ad journed at 1241.

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.

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 De cem ber 21, 2007

Place Fresh Grounds, 1362 West 7th Street, St. Paul, Min ne sota
At tend ing Jeff Stoner, Pres i dent; Stu Grubb, Pres i dent Elect; Dale Setterholm, Past Pres i dent;

Craig Kurtz, Trea surer; Jon Pollock, Sec re tary; Sean Hunt, WRI; Jennie Leete, WRI;
Gretchen Sabel, MGWA Mem ber; Su san Thorn ton, LCCMR (Leg is la tive-Cit i zen

Com mis sion on Min ne sota Re sources) Staff.
Trea sury The check ing/sav ings bal ance was re ported as $17, 053.00.  $19,170.00 in dues this

year, down about $800.00 from last year.  $3448.00 in adds this year, up about
$650.00 from last year.   $54,600.00 in pro grams and con fer ences.  Gross rev e nue of

$78,252.00.  Net in come of $5521.00.

Foun da tion No Re port
Web Page Up dates for em ploy ment, no tice of news let ter on-line, two ver sions of news let ter on

line (dif fer ent sizes to ac com mo date dif fer ent speeds), up dated di rec tory, us ing web

page for mem ber ship re new als.  Need cal en dar items for 2008.
WRI Re port Re port handed out.  Re corded fi nan cial trans ac tions and sent in for ma tion so lic it ing

con tri bu tions along with dues no tice for the MGWA Foun da tion.  Worked on fall con -
fer ence items, dues bill ing, pro cess ing of con fer ence pay ments, news let ter, and re -

searched bal lot op tions for the MGWA.
Old Busi ness Elec tion: WRI found free website to con duct elec tronic elec tion for MGWA of fices

up for re-elec tion.  Ap prox i mately 132 bal lots re ceived thus far, which is about dou ble 

the usual re turn.  Vot ing ends at end of year.
Min ne sota As so ci a tion of Wa ter shed Dis tricts:  Pres i dent Elect set up up dated
MGWA dis play at their 2007 con fer ence.  Lo ca tion of dis play at con fer ence was in a
low traf fic area.  Not a lot of in ter est in ground wa ter among the at ten dees.
Min ne sota En vi ron men tal Part ner ship: MGWA is cur rently a mem ber.  Dis cussed if
MGWA should pay dues to re main a mem ber. Cur rent Pres i dent in di cated that for mer

MGWA Pres i dent Lau rel Reeves and he are in ter ested in re main ing a mem ber at the

$100.00 per year level rather than the $250.00 level.  Group has two lob by ists and can 
lobby very strongly on a num ber of is sues.Mo tion made by Sec re tary:  The MGWA

will join the Min ne sota En vi ron men tal Part ner ship for an other year at the as so ci ate

mem ber level of $100.00 per year.  Mo tion car ried.
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Min ne sota Ground Wa ter As so ci a tion Board Meet ing Min utes, cont.

Old Busi ness Fall Con fer ence:  Com ments from mem bers on con fer ence have not yet been typed,
but may be ready for next meet ing.
By laws:  Com mit tee look ing into up dat ing the MGWA by laws (Jeff Stoner, Dale
Setterholm, Lau rel Reeves, and Gil Gabanski) has fin ished their task and the Past
Pres i dent has sub mit ted the re vised by laws, in di cat ing that there are no ma jor
changes; how ever, the cur rent by laws do not ac cu rately re flect the way the or ga ni za -
tion is op er ated.  Board mem bers will re view the by law changes and vote on whether

to adopt the changes and pres ent the re vised by laws to the mem ber ship for ap proval.  
New Busi ness LCCMR:  Gretchen out lined past MGWA ac tiv i ties at the state capitol not ing that she

is in ter ested in hav ing the MGWA pro vide in put to leg is la tors.  Dis cussed field trip
for leg is la tors ar ranged by Dale.  Su san in di cated that such trips are a very good way
of ed u cat ing leg is la tors.  Su san noted that shore line rights are cur rently a big is sue.  
Dale in di cated that MGWA did not re ceive any feed back on field trip and that we do
not have pre-planned pre sen ta tions.  Dale in di cated that:  
1) He be lieves more is ac com plished in in for mal meet ings, such as on the bus dur ing
the field trip, 
2) We should get used to re peat ing our selves to drive home the points we are mak ing,
and 
3) he in quired whether leg is la tors would like ground wa ter pro fes sion als to visit them
in their of fices to dis cuss ground wa ter is sues in their ar eas.  Su san in di cated that we
should stress what we do know and what we do not know, be cause it is some times as -
sumed that we know more than we ac tu ally do and that LCCMR will be com ing to the 
MGWA with ques tions.  Stu noted that the day at the capitol was not a big suc cess
and that field trips for ground wa ter can be dif fi cult since there is not of ten a lot to see.  
Jennie noted that the field trip ar ranged by Dale worked well with the LCCMR han -
dling lunch, trans por ta tion, and other ad min is tra tive is sues and MGWA han dling tech -
ni cal is sues.  Gretchen asked Stu to con tact mem bers of the MGWA Ed u ca tion
Com mit tee to in form them of what we are do ing.  Stu agreed to be the LCCMR’s con -

tact for the MGWA. 
Price for Re main ing Port fo lios:  Ap prox i mately 40 port fo lios re main ing from fall con -
fer ence.  WRI in di cated the port fo lios cost $14.33 each and that we need to set a cost
for them that in cludes taxes and ship ping.  Sec re tary made mo tion:  Port fo lios re main -
ing from the 2007 MGWA Fall Con fer ence will be sold on the web page for $25.00 to 
cover the cost, taxes, and ship ping. Mo tion passed. Note: At the next con fer ence

padfolios will be sold for $20 plus sales tax - no ship ping nor pack ag ing needed.

Next Meet ing Jan u ary 18, 2007.  Meet ing ad journed at 1251.

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.

Meet ing Date Jan u ary 18, 2008

Place Fresh Grounds, 1362 West 7th Street, St. Paul, Min ne sota
At tend ing Stu Grubb, Pres i dent; Scott Al ex an der, Pres i dent Elect; Jeff Stoner, Past Pres i dent;

Craig Kurtz, Trea surer; Jon Pollock, Sec re tary; Sean Hunt, WRI; Jennie Leete, WRI.
Trea sury 2007 profit and loss es ti mate handed out.  Dues $18,600.00, ad ver tis ing $3448.25,

pro gram fees $54,780.00, gross profit $77,858.39, ad min is tra tive cost $15,753.48,
pro grams $41,630.35, news let ter $10,931.02, net in come $4186.69.
2008 net in come with no ex penses yet is ap prox i mately $13,130.00, 2008 liq uid as sets 

ap prox i mately $21,480.00.

News let ter No Re port
Web Page Con fer ence webpage done – pho tos con verted and Power Point pre sen ta tions to PDF. 

Elec tronic bal lot, MGWA Foun da tion has sent up dates for ed u ca tion links.
WRI Re port Re port handed out.  Pro cessed all trans ac tions re ceived be fore the end of the year,

pre-paids trans ferred into next year, sorted pre vi ous trans ac tion re cords for trea surer,

man aged the elec tion, etc.

Mem ber ship 368 re new als so far and 8 cor po rate mem bers
Old Busi ness By laws Pro posed changes to by laws sub mit ted to Board by the tem po rary By laws

Com mit tee were dis cussed.  Some lan guage to clar ify var i ous sec tions were dis cussed, 
in clud ing dis so lu tion of the MGWA and funds go ing to the MGWAF, as well as how
Board can amend by laws.  Board will com pare the cur rent by laws to the clar i fied pro -
posed by laws prior to next meet ing.  Past Pres i dent will take com ments on pro posed

by laws. 

Fall Con fer ence:  Com ments from mem bers were passed out and re viewed.

Spring Con fer ence:    Sched uled for May 8, 2008.  Pos si ble top ics in clude a field ser -

vice theme or an eth a nol con fer ence could dis cuss global warm ing.
 Leg is la tive:  Pres i dent left mes sage for LCCMR.  Pres i dent Elect in di cated that there

are sev eral field lo ca tions where peo ple could be taken to show them var i ous ground -

wa ter is sues.
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New Busi ness PG Reg is tra tion:  Re quire ment is now ten years old Pres i dent was ask ing how the reg -
is tra tion is used.  One area is aqui fer tests for the DNR that re quire sig na ture by a PG,
an other area is a por tion of the Well Head Pro tec tion plan that re quires a PG or PE sig -

na ture.

2008 WRI Con tract:  Pro posed con tract for 2008 writ ten by WRI was passed out. 

Board de cided to com pare it to 2007 con tract and dis cuss at the next meet ing.

Next Meet ing Feb ru ary 21, 2008. Meet ing ad journed at 1320.

Min ne sota Ground Wa ter As so ci a tion Board Meet ing Min utes, cont.

Meet ing Date Feb ru ary 21, 2008

Place Fresh Grounds, 1362 West 7th Street, St. Paul, Min ne sota
At tend ing Stu Grubb, Pres i dent; Scott Al ex an der, Pres i dent Elect; Jeff Stoner, Past Pres i dent;

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

Sean Hunt, WRI; Jennie Leete, WRI.
Trea sury 2007 profit and loss state ment and bal ance sheet handed out. Cash on hand in De cem -

ber 2007 was $21,436.89.  Net In come in 2007 was $3,609.28.  Cur rent bal ance sheet
and profit and loss forms handed out and show cash bal ance of $25,152.17 and net in -

come of $15,866.30.  2007 au dit should be com pleted by next meet ing.  

News let ter Norm is is sue ed i tor.  Will need pic tures of new of fi cers.
Web Page Will be add ing con fer ence in for ma tion to web page.  Started pro cess of mov ing to

new server, in clud ing back ing up ma te rial. We were com ing close to us ing all space

on old server.
WRI Re port Re port handed out.  Dues com ing in.  W-9 forms com ing in and be ing com pleted and

sent back.

Mem ber ship 426 mem bers thus far.  Will be send ing out 2nd re newal no tice – mem ber ship is

 on tar get to be sim i lar to pre vi ous years.
Old Busi ness Pro posed changes to by laws:  Mo tion by sec re tary to ap prove by laws sub mit ted by

Past Pres i dent.  Mo tion sec onded by Trea surer and unan i mously car ried.  Pro posed
by laws will be pub lished in March news let ter for mem ber ship vote.

Leg is la tive:  Meet ing with LCCMR post poned un til March 3, 2008, at 1400. 

WRI Con tract:  Mo tion to ap prove con tract for 2008 was unan i mously passed.  Con -
tract will be signed by WRI, Sec re tary and Pres i dent.
Spring Con fer ence:    Sched uled for May 8, 2008.  Plan ning meet ing to be held im me -

di ately fol low ing the MGWA Board Meet ing.
Next Meet ing March 24, 2008, at 1130 at Fresh Grounds at 1362 West 7th Street, St. Paul, 

Min ne sota.  Meet ing ad journed at 1250.

2008 MGWA
Con fer ence Dates

May 8, 2008
No vem ber 13, 2008

2008 Earth Sci ence Week "No Child Left In side"

The Amer i can Geo log i cal In sti tute (AGI) is pleased to an nounce the theme of Earth Sci ence
Week 2008: “No Child Left In side.” Be ing held Oc to ber 12-18, Earth Sci ence Week 2008 will
en cour age young peo ple to learn about the geosciences by get ting away from the tele vi sion, off
the com puter, and out of doors.

AGI hosts Earth Sci ence Week in co op er a tion with spon sors as a ser vice to the pub lic and the
geoscience com mu nity. Each year, lo cal groups, ed u ca tors, and in ter ested in di vid u als or ga nize
cele bra tory events. Earth Sci ence Week of fers op por tu ni ties to dis cover the Earth sci ences and
en gage in re spon si ble stew ard ship of the Earth.

This year marks the 10th an ni ver sary of the first Earth Sci ence Week, held in 1998. The pro gram
is sup ported by the U.S. Geo log i cal Sur vey, NASA, the AAPG Foun da tion, In ter na tional Po lar
Year, and other ma jor geoscience groups. For de tails, visit www.earthsciweek.org.

http://www.earthsciweek.org/
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