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Pres i dent's Let ter

The Spring Con fer ence was a great op por tu -
nity to hear from the ex perts about the im pact
of some of our waste man age ment and land
use prac tices on the ground wa ter re source. If
you came away from that ses sion with the
feel ing that some changes need to be made,
let’s con sider what might make that happen.

First, did n’t hear ing solid, fac tual in for ma tion
on the ground wa ter im pact of these pro cesses 
make an im pres sion on you? It seems to me
that it would likely have a sim i lar ef fect on the 
rest of the pop u la tion. Rec og niz ing a prob lem
is an es sen tial step to ward solv ing it. The
ground wa ter qual ity prob lems that are oc cur -
ring in pub lic sup plies around the state are al -
most en tirely found in hydrologic sys tems we
would de scribe as sen si tive, mean ing that they 
would most quickly show the ef fects of ac tiv -
ity at the land sur face. If our sen si tive sys tems 
are show ing prob lems, log i cally we can ex -
pect that, given more time, the less sen si tive
sys tems will likely also have prob lems. This
time de lay be tween rec og niz ing the ef fects
and pay ing for the costs of ground wa ter

degradation seriously weakens efforts to bring 
about change.

One seg ment of the pop u la tion that es pe cially
needs to hear this news is our leg is la tors and
con gres sio nal del e ga tion. There are many op -
por tu ni ties to com mu ni cate with these peo ple
in both pub lic and pri vate fo rums. Some of the 
busi nesses that im pact ground wa ter are sig -
nif i cantly in flu enced by pub lic pol icy in the
form of sub si dies and tax breaks. It would be
great to see ground wa ter pro tec tion be come
an im por tant part of those pol i cies. Be sure to
take ad van tage of any opportunities to share
what you know.

Sec ond, changes in this world, and in this
coun try in par tic u lar, are of ten re ward-driven.
We need to cre ate a mar ket for ground wa -
ter-friendly prac tices, the prod ucts that sup -
port them, and the goods they pro duce. You
have ul ti mate con trol here in that you 
de ter mine how to spend your money. It might

MGWA Pres i dent 
Dale Setterholm

The MGWA 2006 Spring Con fer ence was
held April 12th. The topic was Better Ground
Wa ter by De sign: A Re view of Prac tices and
Sys tems That Im pact Ground Wa ter.

The morn ing ses sion of the day’s pro gram
was in tro duced by MGWA Pres i dent Dale
Setterholm, with a look at “the long view” to
en cour age all those at tend ing to think be yond
ground wa ter. To help us, Dale em ployed a
handy di a gram of “land scapes” (see Fig ure 1
on page 3). Dale pointed out the many re la -
tion ships of ground wa ter with the land scapes
within which we live. The land scapes in clude
tech no log i cal, nat u ral, in sti tu tional, eco nomic, 
so cial, po lit i cal, and de mo graphic al though
the day’s pro gram could only in clude com po -
nents of the tech no log i cal, so cial, and po lit i cal 
land scapes. 

John Barten, Three Rivers Park Dis trict, led
off the morn ing’s talks with a very in ter est ing
talk on turf man age ment. John de scribed the
work of the dis trict, which in cludes 27,000
acres in the south ern and west ern Twin Cit ies
met ro pol i tan area, to im prove in fil tra tion and
re duce run off. He said that cur rent con struc -
tion prac tices in res i den tial de vel op ments re -
sult in com pacted sub soil with in suf fi cient
top soil that re duces in fil tra tion, in creases run -
off, and re quires ex ces sive wa ter ing. He pro -
vided a long list of com mon-sense prac tices
and many ex am ples, in clud ing re plac ing turf
area with other plants, avoid ing use of curbs,
in stall ing rain gar dens, and us ing grassed ar -
eas instead of paving new areas for seasonal
temporary parking. 

¾ con tin ued on page 3.

¾ con tin ued on page 4.

Better Ground Wa ter by De sign
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MGWA NEWS

Pat Bloomgren has been ap pointed as di vi -
sion di rec tor for the In fec tious Dis ease Ep i de -
mi ol ogy, Pre ven tion and Con trol Di vi sion
(IDEPC) of the Min ne sota De part ment of
Health. She has been serv ing as the act ing di -
rec tor for the past sev eral months. Be fore
serv ing in that ca pac ity, she was the di rec tor
of the En vi ron men tal Health Di vi sion since
1992. John Linc Stine has been ap pointed di -
vi sion di rec tor of the En vi ron men tal Health
Di vi sion.

John Gleason passed the As so ci a tion of State 
Boards of Ge ol ogy (ASBOG) Fun da men tals
of Ge ol ogy exam in March 2006, earn ing cer -
tif i ca tion as a Ge ol o gist-in-Train ing in the
state of Min ne sota. In May 2005, he earned
his Mas ter of Sci ence de gree in en vi ron men tal 
stud ies, with an em pha sis in hydrogeology,
from Bemidji State Uni ver sity. In Oc to ber
2005, John ac cepted a po si tion as a hy drol o -
gist with the Min ne sota De part ment of Nat u -
ral Re sources, Lands and Min er als Di vi sion in 
Hibbing, where he is eval u at ing the po ten tial
im pacts of pro posed min ing pro jects on wa ter
re sources. 

He may be reached at (218)262-7340 or
john.gleason@dnr.state.mn.us.

Mem ber News

Lifeng Guo, af ter over ten years as a se nior
hy drol o gist with the Min ne sota Pol lu tion
Con trol Agency, has ac cepted a po si tion as a
hydrogeologist with the Ken tucky Geo log i cal
Sur vey of the Uni ver sity of Ken tucky in
Lexington. He may be reached at
(859)257-5500, ext. 156 or
lifeng.guo@uky.edu.

Jim Seaberg has re cently taken a po si tion as
a hydrogeologist for the Min ne sota De part -
ment of Ag ri cul ture in the Pes ti cide and Fer -
til izer Man age ment Di vi sion. He for merly
worked as a hy drol o gist at the Min ne sota Pol -
lu tion Con trol Agency. Jim’s new phone num -
ber is (651)201-6139.

Lee Trotta has ac cepted a po si tion as a hy -
drol o gist with Crispell-Snyder, In cor po rated,
a con sult ing firm with sev eral of fices in south -
east Wis con sin. The firm pro vides a va ri ety of 
ser vices, in clud ing mu nic i pal en gi neer ing,
wastewater col lec tion and treat ment, wa ter
sup ply, storm wa ter man age ment and geo -
graphic in for ma tion sys tems. Lee worked for
the U. S. Geo log i cal Sur vey in St. Paul dur ing 
the 1980’s and was ed i tor of the MGWA
news let ter, 1987-1990. Lee may be reached at
(262)255-8000. 

MGWA Joins the Min ne sota En vi ron men tal Partnership

In or der to ex pand Min ne sota cit i zens’ un der -
stand ing of ground wa ter sci ence, MGWA’s
Board re cently sought mem ber ship in the
Min ne sota En vi ron men tal Part ner ship (MEP).
The MEP Board ap proved our ap pli ca tion this 
spring. With that, MGWA joins this co ali tion
of over 90 Min ne sota en vi ron men tal and con -
ser va tion or ga ni za tions work ing to gether to
pro tect and pre serve Min ne sota’s nat u ral en vi -
ron ment. To gether, the MEP’s mem ber or ga -
ni za tions are sup ported by more than 500,000
Min ne so tans. MEP pro vides a way for en vi -
ron men tal or ga ni za tions to col lab o rate in their 
ef forts to make sure that Min ne sota’s nat u ral
re sources are well cared for.

Mem ber ship in MEP does not nec es sar ily
mean that MGWA sup ports the all views of
the other mem ber or ga ni za tions; how ever, it
does give our mem bers ad di tional op por tu ni -
ties to in form other mem bers about ground
wa ter and to in flu ence those views.

In ad di tion MGWA will now also be able to
pub li cize our events through the MEP
webpage www.mepartnership.org and through 
their weekly elec tronic up dates. You may sign 

up for these weekly elec tronic up dates, which
are sent on Fri day, on the webpage. 

If you are in volved with ground wa ter re lated
events that you would like to have pub li cized
to other MEP mem bers, please con tact an
MGWA Board mem ber at least two weeks be -
fore the event. At this time only MGWA
Board mem bers have ac cess to the “mem bers
only” sec tion of the MEP web page through
which events can be posted. 

MGWA Wel comes New 
Cor po rate Mem ber ARCADIS

mailto:john.gleason@dnr.state.mn.us
mailto:lifeng.guo@uky.edu
http://www.mepartnership.org
http://www.mgwa.org/
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Spring Conference 2006: Better Ground Water by Design, cont.

The pri mary ob jec tives 
of the MGWA are:
• Pro mote and en cour age

sci en tific and pub lic pol icy
as pects of ground wa ter as
an in for ma tion pro vider;

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

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

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

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

emerg ing area of con cern. Pharmaceuticals
ad min is tered to hu mans and live stock have a
wide range of re sponse to waste treat ment
with some more per sis tent that oth ers. Bill
noted de tec tions are usu ally at the parts per
bil lion or parts per tril lion lev els and mul ti ple
con tam i nants are of ten de tected to gether. An -
ti bi ot ics, an al ge sics, caf feine, and estrogens
are among those that have been de tected.
Holly then con tin ued with a closer look at an -
ti bi ot ics in Min ne sota wa ters. In Min ne sota,
11 an ti bi ot ics have been found in wa ter sam -
ples and about 47 per cent of wa ter sup plies
sam pled had at least one de tec tion. Holly de -
scribed her 2004 re search data on leach ing of
an ti bi ot ics from ap plied ma nure. The re sults
sug gested that less than a few per cent of the
ini tial concentration of antibiotics in manure
was detected in runoff or subsurface leaching. 

The af ter noon ses sion be gan with Camilla
Correll, an en gi neer, and Jennifer Olson, a
hydrogeologist, with Emmons and Olivier Re -
sources, Inc., speak ing about the topic Storm -
water Man age ment and Ground Wa ter: Are
They Com pat i ble? The amount of re charge
de creases from 50 per cent for nat u ral ground
cover to 35 per cent for highly de vel oped ar -
eas. A num ber of prac tices to in crease in fil tra -
tion were dis cussed in clud ing in fil tra tion
bas ins, trenches and tubes; raingardens; un -
der ground in fil tra tion sys tems; and per me able
sur faces. Site fea tures that must be con sid ered 

¾ con tin ued on page 4.

Dr. Jim An der son, Uni ver sity of Min ne sota,
De part ment of Soil, Wa ter, and Cli mate, pro -
vided a brief re view of the de sign and func -
tion ing of in di vid ual sew age treat ment
sys tems (ISTS). House holds gen er ate 35-70
gal lons per ca pita per day of sew age, which is
a com plex mix ture of wa ter, sol ids, sol utes,
bac te ria, nu tri ents, and patho gens. Jim de -
scribed the typ i cal de sign of a sep tic sys tem
not ing the im por tance of biomat de vel op ment, 
aer o bic con di tions, and soil prop er ties. He
also de scribed some ideas for im proved treat -
ment that are being tested, such as
pre-treatment of wastewater. 

Shift ing from wastewater and the land man -
age ment of rain fall, Dr. Matt Simcik, Uni ver -
sity of Min ne sota, En vi ron men tal Health
Sci ences, took a look at an other part of the
hydrologic cy cle, the at mo sphere. Matt pro -
vided a good over view of the com plex chem i -
cal and par tic u late prop er ties and in ter ac tions
that af fect con tam i nant trans port in the at mo -
sphere and sub se quent ter res trial de po si tion.
He dis cussed sev eral po ten tial con tam i nants
that could en ter ground wa ter via at mo spheric
de po si tion, in clud ing am mo nia/nitrate, some
metals, and pesticides. 

To fin ish out the morn ing ses sion Dr. Bill Ar -
nold, Uni ver sity of Min ne sota De part ment of
Civil En gi neer ing, and Holly Dolliver, Uni -
ver sity of Min ne sota, De part ment of Soil, Wa -
ter, and Cli mate, gave a joint pre sen ta tion on
pharmaceuticals in ground wa ter, which is an

Fig ure 1 – Di a gram of "Land scapes" re lated to ground wa ter dis cussed by Dale Setterholm.
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seem far-fetched that we will be brag ging
to our neigh bors about the high-per for -
mance sep tic sys tem we in stalled, but I
can en vi sion peo ple pay ing a pre mium to
live in a de vel op ment that is de signed and 
op er ated to spe cif i cally min i mize en vi ron -
men tal im pact, in clud ing ground wa ter. In 
our in dus trial and ag ri cul tural busi nesses
might there be op por tu ni ties to com pete
on prod uct qual ity and en vi ron men tal 
im pact rather than just price? Min ne sota
has long been a des ti na tion of choice be -
cause of its nat u ral beauty. Would n’t it be 
great to have Min ne sota be the food
source of choice be cause of the high qual -
ity of the en vi ron ment in which that food
was grown? Take the time to in form
your self and un der stand the impact of

your lifestyle. As ground water experts
we need to lead by example.

I’m con sid er ing a Fall Con fer ence that
would fo cus on the struc ture and the tools 
of ground wa ter man age ment in Min ne -
sota. I’d like to better un der stand how the
co or di nated ef forts of our mem bers and
oth ers are in tended to pro tect or im prove
ground wa ter qual ity and quan tity. I think
this would be use ful to most of us, and 
es pe cially to those in lo cal gov ern ment
that carry out much of the hands-on ac tiv -
ity as so ci ated with ground wa ter man age -
ment. I welcome your thoughts on this
idea.

— Dale Setterholm, MGWA Pres i dent.

Spring Conference 2006, cont.

President's Letter, cont.

when choos ing an in fil tra tion prac tice in -
clude soils and ge ol ogy; drain age area;
minimum setbacks; topography and land
use. 

Dr. Gyles Randall from the Uni ver sity of
Min ne sota, South ern Re search and Out -
reach Cen ter at Waseca, Min ne sota, fol -
lowed with a pre sen ta tion on the Im pact
of Ag ri cul tural Prac tices on Min ne sota’s
Ground Wa ter. He stated that the pri mary
con tam i nants im pair ing wa ter qual ity in
ag ri cul tural ar eas are sed i ments; nu tri ents, 
pri mar ily ni tro gen and phos pho rus; patho -
gens; and ex cess wa ter. Best man age ment 
prac tices in a corn/soy bean ro ta tion crop -
ping sys tem were dis cussed to re duce
these con tam i nants and in cluded soil con -
ser va tion practices and timing of fertilizer 
and manure applications.

Min ne sota State Sen a tor Mi chael J.
Jungbauer spoke on the topic of How
Leg is la tors Re ceive Sci en tific In for ma -
tion to Sup port De ci sion-Mak ing. He
noted that few leg is la tors have a sci en tific 
back ground. He said be fore ban ning the
use of a prod uct, such as phos pho rus in
de ter gents, a de tailed and care ful re view
of al ter na tive prod ucts is needed to make
sure that the al ter na tives are not worse for 
the en vi ron ment. Or ga ni za tions, such as
the Min ne sota Ground Wa ter As so ci a tion, 
can play a sig nif i cant role in the pro cess
by pro vid ing bal anced and sci en tif i cally
based information about environmental
issues to state legislators.

Tim Crocker and Julie Ekman, area hy -
drol o gists with the Min ne sota De part ment 
of Nat u ral Re sources, Di vi sion of Wa ters, 
rounded out the con fer ence with a dis cus -
sion about Man age ment of Ground Wa ter
Use and Sup ply. They dis cussed the need
and pro cess for ap prov ing wa ter ap pro pri -
a tion per mits. Ur ban sprawl and in ten sive
wa ter use in dus tries, such as eth a nol
plants, are in creas ing the com pe ti tion
among us ers for ground wa ter. They
noted that the met ro pol i tan area is ex -
pand ing north and west into re gions with
less avail able ground wa ter re sources.
New eth a nol plants are pro posed for ar eas 
with corn, power, and trans por ta tion, but
wa ter is of ten over looked, with plant pro -
pos ers still op er at ing un der the par a digm
that an abundant water supply can be
found anywhere in Minnesota.

— sub mit ted by Jan Falteisek and Norm
Mofjeld, MGWA News let ter Team.

Many storm wa ter man age ment pro to cols
lean heavily on in fil tra tion as a means of
at ten u at ing peak flows and dis trib ut ing
run off to reg u late flow vol umes. In fil tra -
tion prac tices re di rect storm wa ter into the 
subsurface, where it be comes ground wa -
ter. Care should be ex er cised in plan ning
storm wa ter in fil tra tion pro jects, es pe -
cially in well head pro tec tion ar eas, be -
cause  most peo ple in Min ne sota use
ground wa ter as a source of drink ing 
wa ter. The Min ne sota De part ment of
Health has de vel oped guid ance to help lo -
cal of fi cials and oth ers de cide if storm
wa ter in fil tra tion is ap pro pri ate in well -
head set tings.

Storm wa ter run off of ten car ries with it
con tam i nants that can lead to ad verse
health ef fects. Con tam i nant types vary
widely de pend ing on land use and com -
monly include ni trates, patho gens, met als, 
and hy dro car bons. When pres ent, these
con tam i nants can pol lute ground wa ter
sup plies if in fil trated into the ground. 

Most of the pub lic wa ter sup ply sys tems 
in Min ne sota rely on ground wa ter as
their source. Drink ing wa ter pro tec tion
ac tiv i ties are the re spon si bil ity in Min ne -
sota of the MDH. As part of these ef forts,
MDH reg u lates well head pro tec tion plan -
ning ac tiv i ties car ried out by pub lic wa ter
sup pli ers in the state. One of the goals of
well head pro tec tion plan ning is to de ter -
mine the re charge area (i.e., the well head
pro tec tion area) for a well and to man age

that area in a man ner con sis tent with safe -
guard ing the drink ing wa ter sup ply. Well -
head pro tec tion plan ning is largely a lo cal 
ac tiv ity in Min ne sota. Each pub lic wa ter
sup ply sys tem de cides how to man age
land use within well head pro tec tion ar eas. 
Well head pro tec tion plan ning and storm
wa ter man age ment both in volve a sub -
stan tial amount of lo cal gov ern ment in -
volve ment and lead er ship, thus good
op por tu ni ties ex ist for adopt ing a con sis -
tent ap proach in the ap pli ca tion of each.

The fo cus of the guid ance is on iden ti fy -
ing vul ner a ble well head pro tec tion area
set tings that may not be ap pro pri ate for
en cour ag ing in fil tra tion, es pe cially those
that pose acute health haz ards. An ex am -
ple is where the in fil tra tion is pro posed
for a site within a one-year time of travel
to the pub lic wa ter sup ply well. Patho -
gens com mon in sur face wa ters are
known to die off within one year when in -
tro duced to the ground wa ter en vi ron -
ment. If in tro duced to a drink ing wa ter
aqui fer, the pos si bil ity ex ists for such
con tam i na tion to cause a dis ease out break 
should it be en trained by a pub lic wa ter
sup ply well. Avoid ing such out comes is
one of the pri mary goals of well head pro -
tec tion plan ning.

This guid ance should be avail able from
the MDH Source Wa ter Pro tec tion Unit
(651-201-4700) in June 2006.

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

MDH Guid ance on the In fil tra tion of Storm Wa ter in 
Vul ner a ble Well head Pro tec tion Ar eas
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Da kota County Am bi ent Groundwa ter Qual ity Study

¾ by Vanessa Demuth and Jill V.
Trescott, Da kota County Wa ter Re sources 
Of fice.

Introduction
Da kota County is com mit ted to hav ing
safe, healthy cit i zens and a qual ity phys i -
cal en vi ron ment. In sup port of that com -
mit ment, Da kota County Wa ter Re sources 
(re ferred to as “the County”) has been
con duct ing a long-term study of ground -
wa ter and pri vate wells, its Am bi ent
Ground wa ter Qual ity Study (AGQS). The 
re sults raise con cerns about con tam i na -
tion found in some residential wells.

Da kota County, south of St. Paul, is the
third most pop u lous county in the state,
af ter Hennepin and Ramsey coun ties 
(Fig ure 1). De spite the county’s large and
grow ing pop u la tion of ap prox i mately
360,000 peo ple, about two-thirds of its
land area is still rural. 

Fig ure 1 – Lo ca tion of Da kota County,
Min ne sota

Ninety-one per cent of Da kota County res -
i dents ob tain their drink ing wa ter sup ply
from ground wa ter. The two most heavily
used aqui fers in the county are the
Shakopee do lo mite for ma tion of the Prai -
rie du Chien Group (OPDC) and the Jor -
dan Sand stone (CJDN) for both pri vate
and mu nic i pal sup plies. While many of
the state’s hydrogeologists con sider these
for ma tions as a sin gle aqui fer sys tem,
County staff has found that they be have
as sep a rate aqui fers in most of the county; 
the Oneota for ma tion of the OPDC acts as 
a con fin ing unit be tween the Shakopee
and the CJDN. The OPDC un der lies most 
of the county, as can be seen on the first
bed rock map from the Da kota County

Fig ure 2 – Da kota County Bed rock Ge ol ogy Map, John Mossler, Min ne sota Geo log i cal
Sur vey, 1990.

Geo logic At las, Fig ure 2. (The black line
on Fig ure 2 shows the lo ca tion of the
cross-section illustrated in Figure 5.) 

In 1998, the Da kota County En vi ron men -
tal Man age ment De part ment was seek ing
a tool to mea sure the ef fec tive ness of its
well man age ment, solid waste, and haz -
ard ous waste pro grams; this, cou pled with 
con cern for in creas ing ni trate lev els in do -
mes tic wells and the City of Hastings’
mu nic i pal wells, spurred the cre ation of
the AGQS. Da kota County con ducted its
first AGQS sam pling event in 1999. The
planned du ra tion of the study is 20 years.

The study has es tab lished a base line of
ground wa ter qual ity data to which fu ture
data can be com pared. This has en abled
the County to iden tify is sues of con cern,
track changes in ground wa ter, and pro tect 

the fu ture of this valu able resource. 

Well Selection 

The study con cept is to sam ple the same
set of pri vately-owned drink ing wa ter
wells, lo cated through out the county,
once each year in or der to study changes
in the ground wa ter over time and space.
For the first five years of the AGQS
(1999-2003) the same 23 wells com pleted 
in the OPDC and 19 wells com pleted in
the CJDN were sam pled once each year.
The pa ram e ters for which the wa ter sam -
ples are an a lyzed and the time of year has
var ied with each sampling event. 

The wells se lected for sam pling rep re sent
the county’s geo logic and geo graphic

¾ con tin ued on page 6.
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Fig ure 3 – Lo ca tion of AGQS sam pled wells.

con di tions (Fig ure 3). First, a well com -
pleted in the OPDC was se lected based on 
ge ol ogy and geo graphic dis tri bu tion.
Next, a nearby CJDN well was iden ti fied,
usu ally within 1500 feet of the OPDC
well. In some ar eas of the county a nearby 
CJDN well could not be lo cated. Once
wells were se lected, the own ers were in -
vited to par tic i pate; par tic i pa tion is
voluntary and uncompensated. 

In 2004, 24 screened wells com pleted in
the Qua ter nary sands and grav els (Q) plus 
one com pleted in the OPDC were added
to the study. The Q wells se lected are lo -
cated near the paired OPDC and CJDN
where pos si ble. Only a few pri vate do -
mes tic wells were sam pled within the
Met ro pol i tan Ur ban Ser vices Area where
mu nic i pal wa ter and sewer ex ists. In
2005, the five City of Hastings mu nic i pal
wells com pleted in the CJDN and one ad -
di tional Q well were added. In 2005, 68
pri vate wells and 5 mu nic i pal wells were
sampled. 

Analytical Parameters

Min ne sota Val ley Test ing Lab o ra to ries,
Inc. (MVTL) col lects the un treated sam -
ples from fau cets. The wa ter sam ples are
an a lyzed for field pa ram e ters: tem per a -
ture, spe cific con duc tance, pH, dis solved
ox y gen, tur bid ity and ap pear ance. In the
lab, MVTL an a lyzes the wa ter sam ples
for gen eral chem is try: to tal al ka lin ity, sul -
fate, to tal chlo ride, bro mide, ni trate, ni -
trite, am mo nia ni tro gen, to tal kjeldahl
ni tro gen, cal cium, mag ne sium, so dium,
po tas sium, iron, manganese, fluoride, and
total organic carbon.

Wa ter from each well was an a lyzed once
for vol a tile or ganic com pounds and 
caf feine; nei ther was found and the 
anal y sis has not been re peated. In ad di -
tion, each well in the study was sam pled
one time for ar senic; only low lev els were 
found. Each year the wa ter sam ples are
an a lyzed for pes ti cides as so ci ated with
corn and soy bean farm ing, which are the
most widely used ag ri cul tural pes ti cides
in Min ne sota and the na tion. 

In 2001, Da kota County be gan a part ner -
ship with the United States Geo log i cal
Sur vey (USGS) to in ves ti gate pes ti cides
and pes ti cide break down chem i cals as
part of the AGQS. In its re search, the
USGS Or ganic Geo chem is try Re search
Group in Kan sas has the ca pac ity to an a -
lyze wa ter for a wider va ri ety of pes ti cide

and pes ti cide break down chem i cals, at
lower detection levels, than is available
through commercial laboratories.

AGQS Results
The con tam i nants of con cern in the
AGQS have been ni trate, pes ti cides, and
pes ti cide break down chem i cals. Ni trate,
pes ti cides, or their break down chem i cals
were de tected in 56 of the 68 pri vate
drink ing wa ter wells sam pled in 2005
(82%). 

Nitrate

Ni trate is the most com mon
source of ground wa ter con tam -
i na tion in Min ne sota and the
rest of the United States. In
gen eral, ni trate re sults in the
AGQS have not changed since
the study be gan in 1999, so the 
2005 re sults shown in Fig ure 4
are typ i cal. The study’s re sults
for 2005 found that 36 of the
68 wells sam pled (53%) had
de tect able lev els of ni trate; 12
of the 68 (18%) ex ceeded the
drink ing wa ter stan dard for ni -
trate of 10 mg/L (mil li grams
per li ter). Ni trate con tam i na -
tion can de rive from a va ri ety
of sources, but in Da kota

Fig ure 4 – 2005 Ni trate Re sults, Da kota County
AGQS.

¾ con tin ued on page 7.

County’s Hastings Area Ni trate Study
(HANS, avail able at
http://www.co.dakota.mn.us/environ/
Hans/hans.pdf), it was found to be
strongly as so ci ated with corn and soy bean 
farm ing. In par tic u lar, the HANS wells’
ni trate re sults were highly cor re lated with
the to tal mass of ag ri cul tural pes ti cides

Dakota County AGQS, cont.

http://www.co.dakota.mn.us/environ/Hans/hans.pdf
http://www.co.dakota.mn.us/environ/Hans/hans.pdf
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and pes ti cide breakdown chemicals
(Spearman’s rho = 0.793, p = 0.0000).

As can be seen in Fig ure 4, high ni trate in 
the AGQS ap pears most of ten in east ern
Da kota County, which is par tic u larly vul -
ner a ble to ground wa ter con tam i na tion.
The pre dom i nant land use in this part of
the county is row-crop ag ri cul ture, and a
num ber of fac tors con trib ute to the vul -
ner a bil ity of the drinking water aquifers: 

• Permeable, coarse-textured soils over
glacial deposits of sand and gravel; 

• A buried bedrock valley (Figure 2) that 
can be as deep as 500 feet, as well as a
lesser (400 foot deep) bedrock valley
under the Vermillion River; 

• Karst; 

• The Empire Fault; and

• The Vermillion River, which
con trib utes con tam i na tion from its
up per reaches down stream to the
ground wa ter un der ly ing its lower
reaches.

As can be seen in Fig ure 5, the bur ied
bed rock val leys cut into the OPDC and
CJDN, re plac ing any con fin ing lay ers
with per me able gla cial de pos its. The
lesser bed rock val ley un der the
Vermillion River lies along the geo logic
for ma tions off set by the Empire Fault.

Pesticides and Pesticide Breakdown
Chemicals

Ad just ments have been made to the list of 
AGQS analytes each year. From 2001
through 2003, sam ples from the bed rock
wells in the AGQS were an a lyzed for pes -
ti cides and pes ti cide break down chem i -
cals by the USGS Or ganic Geo chem is try
Re search Group. The pes ti cides for which 
anal y sis was con ducted were pre dom i -
nantly her bi cides as so ci ated with corn and 
soy bean farm ing, since these have been
the most widely de tected pes ti cides in the
USGS’s Na tional Am bi ent Wa ter Qual ity
As sess ment pro gram. Those anal y ses de -
tected nu mer ous com pounds, but at lev els 
well be low the ap pli ca ble Health Risk
Limits (HRLs) or Health Based Values
(HBVs).

In 2004, 24 wells screened in Qua ter nary
sands and grav els were added to the
AGQS and they were an a lyzed for pes ti -
cides by the USGS us ing a dif fer ent set of 
an a lyt i cal meth ods than in pre vi ous years. 
The 2004 re sults found five Q wells that
had cyanazine break down chem i cals that

Dakota County AGQS, cont.

Fig ure 5 – Cross-section of Bed rock Show ing Em pire Fault and Mi nor Bur ied Bed rock
Val ley.

¾ con tin ued on page 8.
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Fig ure 6 – 2005 Cyanazine De tec tions and Alachlor
Exceedance, Da kota County AGQS.

ex ceeded the HBV for cyanazine and one
well that ex ceeded the draft HRL for
alachlor.

In 2005, all the AGQS wells were an a -
lyzed us ing the “new” an a lyt i cal meth ods. 
Ta ble 1 lists the analytes and shows
which were de tected and which chem i cals 
had exceedances. The study’s re sults for
2005 found that 53 of the 68 pri vate wells 
tested (78%) had de tect able lev els of pes -
ti cides or their break down chem i cals.
Com bined con cen tra tions of cyanazine
break down chem i cals that ex ceeded the
HBV for cyanazine were found in 7 of the 
68 wells and con cen tra tions of alachlor
that ex ceeded the draft HRL for alachlor
were found in one well. 

Most of the pes ti cide de tec tions were
break down chem i cals, which are gen er -
ally less toxic than the par ent pes ti cide
but which per sist lon ger in the en vi ron -
ment. Cyanazine it self (sold as Bladex)
has not been le gal for use since 2002, and
the par ent com pound was not de tected in
the AGQS. 

Fig ure 6 shows the lo ca tion of the
cyanazine break down chem i cal de tec tions 
and the alachlor exceedance. As with ni -
trate, the worst pes ti cide re sults were
found in the geo log i cally sen si tive east ern 
por tion of the county.

In Ta ble 2, the chem i cals are grouped by
the par ent pes ti cide and listed in or der of
the fre quency of de tec tion. (Alachlor
ESA, the most fre quently de tected chem i -
cal, is listed sep a rately be cause it has a

higher HBV than the HRL for alachlor.)
Fifty-three of the 68 wells (62%) had
mul ti ple pes ti cides de tected in them, with
as many as seven dif fer ent pes ti cides de -
tected per well. As in Da kota County’s
early HAN Study, ni trate re sults were
highly cor re lated to the to tal mass of pes -
ti cides and pes ti cide break down chem i -
cals in a well (Spearman’s rho = 0.7735, p 
= 0.0000). 

As men tioned above, in Da kota County
the OPDC and CJDN are reg u lated as
sep a rate aqui fers, al though this is not the
case in other parts of Min ne sota. The
AGQS re sults have sup ported the sep a rate 
treat ment of the two aqui fers. The wells
screened in the Qua ter nary and the OPDC 
wells have had very sim i lar re sults in
terms of ni trate and pes ti cide de tec tions,
as shown in Fig ure 7, whereas the de tec -
tions in the CJDN have been sig nif i cantly

lower. The CJDN wells are deeper than
the Q and OPDC wells; in ad di tion, the
CJDN has denitrifying con di tions: high
iron and low oxygen.

Response to Ambient
Contamination of Groundwater
Da kota County is work ing with the Min -
ne sota De part ment of Ag ri cul ture (MDA), 
the Min ne sota De part ment of Health
(MDH), and other agen cies in ad dress ing
the ground wa ter con tam i na tion iden ti fied
in the AGQS. This re sponse com bines
com mu ni cat ing with pri vate well own ers
about the con cerns iden ti fied in the
AGQS with ef forts to prevent future
contamination. 

Each year, the County sends an in di vid u -
al ized re port to the well own ers who par -

Fig ure 7 – Ni trate and Pes ti cide Sum mary, by Aqui fer,  Da kota County
AGQS.

Dakota County AGQS, cont.

¾ con tin ued on page 9.
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tic i pate in the study, in form ing them of
that year’s re sults and ex plain ing any re -
lated health con cerns and po ten tial
point-of-use treat ment sys tems. The En vi -
ron men tal Pro tec tion Agency has found
that a re verse-os mo sis treat ment sys tem
with a thin-film com pos ite mem brane and 
ac ti vated car bon fil ters can ef fec tively re -
move most types of con tam i na tion found
in pri vate wells in Da kota County; these
treat ment sys tems are readily avail able
from commercial water treatment
companies. 

The County will con tinue to sam ple the
pri vate wells in its study once each year;
the 2006 sam pling event is planned for
June. The USGS pes ti cide and pes ti cide
break down chem i cal anal y sis will be in -
cluded in the AGQS suite of analytes un til 
any sig nif i cant trends in the data can be
identified.

Based on the 2005 re sults, the County is
de vel op ing a broader com mu ni ca tions
cam paign to in form its es ti mated 8,000
house holds that rely on pri vate drink ing
wa ter wells about the AGQS re sults. The
goal of this ef fort to in form these house -
holds about the con tam i na tion that has
been found, re as sure them about the
avail abil ity of ef fec tive treat ment, en cour -
age them to have their own wells tested
for ni trate, and ed u cate them about ways
to protect their wells.

In terms of pre ven tion, re search by the
MDA has found that farm ers in east ern
Da kota County gen er ally fol low the Uni -
ver sity of Min ne sota’s rec om men da tions
for the ap pli ca tion of fer til izer and pes ti -
cides; how ever, the area’s sen si tive geo -
log i cal con di tions make it very
sus cep ti ble to ground wa ter con tam i na -
tion. Since that re search, the Uni ver sity
and MDA have re vamped their rec om -
men da tions for fer til izer ap pli ca tions in
sen si tive ar eas like Da kota County. In ad -
di tion, in 2005 MDA is sued a re vised
Pes ti cide Man age ment Plan for the state.
Da kota County, MDA, MDH, and a num -
ber of other agen cies are work ing to gether 
to pro mote adop tion of farm ing practices
that will protect the county’s future water
resources.

The first five-year re port for the AGQS
(1999-2003) has been pub lished. It is
avail able on-line at www.co.da kota.mn.us/ 
en vi ron/wa ter.htm. For ad di tional in for ma -
tion, con tact the au thors at
vanessa.demuth@co.dakota.mn.us or
jill.trescott@co.dakota.mn.us.

Dakota County AGQS, cont. Park ing Lot Sealcoat as a Ma jor Source of PAHs in 
Ur ban En vi ron ments

Dr. Barbara Mahler of the U. S. Geo log i -
cal Sur vey of fice in Aus tin, Texas was a
guest lec turer at the lo cal USGS of fice in
Mounds View on May 2, 2006.  Dr.
Mahler, a grad u ate of the Uni ver sity of
Texas at Aus tin, de scribed the re search
that she and sev eral col leagues are con -
duct ing on park ing lot sealcoat as a
source of polycyclic ar o matic hy dro car -
bons (PAHs) in ur ban and sub ur ban en vi -
ron ments (Van Metre et al, 2006)  

PAHs are a ubiq ui tous con tam i nant in ur -
ban en vi ron ments.  They are toxic to
aquatic life and sev eral are prob a ble or
pos si ble hu man car cin o gens.  The con sen -
sus-based prob a ble ef fect con cen tra tion
(PEC) for PAH is 23 ppm.  Pre vi ous
cases of PAH con tam i na tion of sur face
and ground wa ter in Min ne sota have been 
well-doc u mented, in clud ing per haps the
most no to ri ous case, the Reilly Tar Site in 
St. Louis Park, MN which made news
head lines back in the 1970s af ter a num -
ber of water supply wells were
contaminated.

Dr. Mahler’s re search fo cuses on a lit -
tle-stud ied source of ur ban PAHs to wa ter 
re sources, park ing lot sealcoating.  The
re search in volves study ing con cen tra tions 
of PAHs re moved from var i ous types of
sealcoated sur faces in the Aus tin area, as
well as a na tion wide study of soil cores
from ur ban lakes and rivers that are re cip -
i ents of ur ban run off.  In gen eral, the ur -
ban lakes be ing stud ied show an up ward
trend in PAHs in bot tom sed i ments since
1970 (Van Metre and Mahler, 2005).

“Sealcoat” is a ge neric term for a va ri ety
of emul sions ap plied to paved (gen er ally
as phalt) sur faces, from com mer cial park -
ing lots to pri vate drive ways.  The two
ma jor types of sealcoat in clude oil-based
as phalt emul sions and coal tar emul sions
(in clud ing cre o sote) de rived from the
cok ing of coal.  In gen eral, coal tar
sealcoat con tains a much higher per cent -
age of PAHs than does as phalt sealcoat,
of ten over 50 percent by weight.

Over 300,000 met ric tons of sealcoat are
ap plied an nu ally na tion wide.  Sub ur ban
wa ter sheds typ i cally con tain five per cent
park ing lots and this per cent age may be
con sid er ably higher in ur ban ar eas.
Mahler et al (2005) sam pled run off from
13 park ing lots in the Aus tin area and
found the fol low ing con cen tra tions of to -

tal PAH in the run off wa ter:  un sealed as -
phalt park ing lot (54 ppm); as phalt sealed
park ing lot (620 ppm); coal tar sealed
park ing lot (3500 ppm).  By con trast, sed -
i ment cores from the Charles River in
Boston, MA showed a con cen tra tion of
66 ppm and the Black River near 
Cleve land, OH showed 1100 ppm.  An
av er age value for typical urban lake
sediment is 12 ppm.

In Min ne sota, the De part ment of Trans -
por ta tion (MNDOT) spec i fies only
oil-based as phalt seal ants be used in its
bid ding doc u ments, be cause of the con -
cern of high PAH lev els in coal tar seal -
ants.  How ever, some seal ants sold for
house hold use are coal tar emul sions.
Con sum ers should read la bels care fully
be fore pur chas ing seal ants for use around
the home and check with con trac tors be -
fore hav ing a drive way professionally
sealcoated.
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— Sub mit ted by Tom Clark, MGWA 

The Met ro pol i tan Coun cil
has Moved

Ef fec tive May 15, 2006, the Met ro pol i tan
Coun cil has moved to 390 Rob ert St. N,
Saint Paul, Min ne sota 55101-1805. For a
map and di rec tions, please go to
www.metrocouncil.org/about/
MearsLocationDirectionsMap.htm.

The tele phone num bers and e-mail 
ad dresses have not changed.

mailto:vanessa.demuth@co.dakota.mn.us
mailto:jill.trescott@co.dakota.mn.us
http://www.metrocouncil.org/about/MearsLocationDirectionsMap.htm
http://www.metrocouncil.org/about/MearsLocationDirectionsMap.htm
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BUSINESS NEWS

In or der to ac com mo date the over all con struc -
tion growth in south ern Min ne sota, Braun
Intertec Cor po ra tion has opened a re gional 
of fice in Mankato. Head quar tered in Min ne -
ap o lis, Braun Intertec, an en gi neer ing and 
en vi ron men tal con sult ing and test ing firm, 
was founded in 1957.

Braun Intertec’s Mankato of fice, lo cated at
153 Chest nut Street, will cover a geo graphic
re gion that ex tends from the south ern end of
the Twin Cit ies metro area through out south -
west ern Min ne sota. The of fice will fo cus on
geotechnical and con struc tion ma te ri als test -

Braun Opens Mankato Office

MGWA Thanks 
Our Cor po rate 
Mem bers

ARCADIS

Interpoll, Inc.

En vi ron men tal
Strat e gies 

Con sult ing LLC

Liesch As so ci ates, Inc.

TestAmerica, Inc.

ing in the com mer cial, res i den tial and
industrial sectors.

Dan Messner has been named branch of fice
man ager. He is an en gi neer ing tech nol o gist
spe cial iz ing in mu nic i pal in fra struc ture im -
prove ments, in clud ing wa ter, storm and san i -
tary sewer sys tems, street im prove ments and
ag ri cul tural drain age pro jects. 

Bill Suess, PG, has been added as a ge ol o gist
and will man age con struc tion ma te ri als, as bes -
tos and lead test ing, and en vi ron men tal site
as sess ment ser vices. He joined Braun Intertec
in 1999 in the La Crosse, WI, office.

Garic Abendroth, PE, has also been hired as a
geotechnical en gi neer in the Roch es ter of fice,
which will work closely with Braun Intertec’s
Mankato of fice to serve south ern Min ne sota.
Abendroth, who spe cial izes in en vi ron men tal
and en gi neer ing ser vices in the trans por ta tion
sec tor, will sup port the needs of the Mankato
office.

For more in for ma tion con tact Laurie M.
Wedmann at (952)995-2070,
lwedmann@braunintertec.com.

mailto:lwedmann@braunintertec.com
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Ef fec tive July 1, 2006, new state fees for well con struc tion no ti fi ca tions, well seal ing no ti fi ca -
tions, per mits, vari ance re quests, and well dis clo sures will be im ple mented by the Min ne sota De -
part ment of Health, Well Man age ment Sec tion. These fees were ad justed dur ing the 2005
Leg is la tive ses sion. Fees for li censes/reg is tra tions and hoist/drill ing ma chine reg is tra tions are not 
chang ing. The fee sched ule is as fol lows:

New MDH Fee Sched ule Ef fec tive July 1, 2006

Well Con struc tion No ti fi ca tions

Wa ter Sup ply Well . . . . . . . . . . . .$175

Dewatering Well. . . . . . . . . . . . . $175

Dewatering Pro ject (5 or more wells) . . $875

Per mits

El e va tor Bor ing . . . . . . . . . . . . . $175

Ground Wa ter Ther mal Ex change 
De vice . . . . . . . . . . . . . . . . . . $175

Ver ti cal Heat Exchanger (Heat Loop) . . $175

Mon i tor ing Well . . . . . . . . . . . . . $175

Well Main te nance . . . . . . . . . . . . $150

Well Seal ing No ti fi ca tion . . . . . . . . $ 35

Vari ance Ap pli ca tion. . . . . . . . . . $175

Mon i tor ing Well Site Per mits

Mo tor Fuel Re tail Out let. . . . . . . . . $175

Pe tro leum Bulk Stor age Site. . . . . . . $175

Ag ri cul tural Chem i cal Fa cil ity . . . . . $175

Li cense Fees (not changed)

Qual i fi ca tion Ap pli ca tion . . . . . . . . $ 75
Re newal Late Fee . . . . . . . . . . . . $75
El e va tor Shaft Con trac tor . . . . . . . . . $75
Mon i tor ing Well Con trac tor . . . . . . . $75
Lim ited Well/Bor ing Con trac tor . . . . . $75
Ex plorer . . . . . . . . . . . . . . . . . . $75
Well Con trac tor . . . . . . . . . . . . . $250
Hoist/Drill ing Ma chine Reg is tra tion . . . $75

Well Dis clo sure Cer tif i cate . . . . . . . $40

Any pay ments re ceived prior to July 1, 2006, will be ac cepted at the cur rent rates. In suf fi cient
fee pay ments for no ti fi ca tions, per mits, vari ances, or li censes on or af ter July 1, 2006, will be 
re turned to the con trac tor or the in di vid ual mak ing pay ment. Per mits and vari ance re quests will
not be re viewed, and no ti fi ca tions and li cense ap pli ca tions will not be pro cessed, un til suf fi cient
funds are sub mit ted to the MDH. The county re corder will not ac cept submittal of well dis clo sure 
cer tif i cates with out the ap pro pri ate fee.

Fed eral, state, and lo cal gov ern ment en ti ties are ex empt from pay ment of fees, but are not 
ex empt from other re quire ments, in clud ing well dis clo sure, li cens ing, no ti fi ca tion, and per mit ting 
re quire ments.

Well fees in ju ris dic tions of del e gated well pro grams (see be low) are es tab lished by the del e -
gated pro gram. In di vid u als should check with the del e gated pro gram for fee amounts and any
other ad min is tra tive re quire ments. For more in for ma tion con tact the MDH Well Man age ment
Sec tion at (651)201-4600.
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On April 21, 2006, about 70 peo ple gath ered in
Plainview, south east ern Wabasha County, to learn
what makes the karst land scape of Wabasha County
sen si tive to pol lu tion and how it re sults in sen si tive
ground wa ter re sources. The pro gram in tro duced the
maps and other in for ma tion packed into the Wabasha
County Geo logic At las and how it can be used to help
de ci sion-mak ers make better en vi ron men tal choices.
The pro gram in cluded pre sen ta tions, a prob lem-solv -
ing ses sion with at las maps, and a field trip. Fig ure 1
shows at ten dees work ing hard on map prob lems and
Fig ure 2 shows them that af ter noon learn ing about
sink holes at one of the field trip stops. 

Fea tured speak ers were Tony Runkel and Bob Tip -
ping, Min ne sota Geo log i cal Sur vey (MGS); Todd
Petersen and Jeff Green, De part ment of Nat u ral Re -
sources, Di vi sion of Wa ters; Darrin Thomp son,
Wabasha County; and Art Per sons, Min ne sota De part -
ment of Health. 

DNR Wa ters com pleted the Wabasha County Geo -
logic At las, Part B, in 2005, which con tains three map 
plates of ground wa ter con di tions and pol lu tion sen si -
tiv ity. The re port joins the seven plates of the Part A
re port of ge ol ogy and karst com pleted by MGS a few
years ago. Wabasha County ge ol ogy and karst is dis -
cussed in more de tail in the MGS Re port of
Investigations 59. 

The Wabasha County Geo logic At las can be viewed
on-line at www.dnr.state.mn.us/waters/programs/
gw_section/mapping/platesum/wabacga.html. Dig i tal
data can also be down loaded through the web page.
Printed cop ies are avail able from the MGS at
www.geo.umn.edu/mgs/index.html  or Wabasha
County by call ing (651)565-5200. Printed cop ies are
also avail able by in ter li brary loan. A short sum mary
of the re port was in the Sep tem ber 2005 is sue of the
MGWA News let ter, which is avail able online to
members. 

— sub mit ted by Jan Falteisek, MGWA News let ter
Team.

 

Fig ure 1 – At ten dees work ing hard to solve prob lems with at las
maps at the Wabasha At las work shop April 21, 2006 in Plainview. 

Fig ure 2 – Bob Tip ping (sixth from right), Min ne sota Geo log i cal Sur vey, 
ex plains sink hole for ma tion on the work shop field trip.

Learn ing About a Sen si tive Land scape with the Wabasha County Geo logic At las 

http://www.dnr.state.mn.us/waters/programs/gw_section/mapping/platesum/wabacga.html
http://www.dnr.state.mn.us/waters/programs/gw_section/mapping/platesum/wabacga.html
http://www.geo.umn.edu/mgs/index.html
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On Oc to ber 4, 2005, the Woodbury, 
Min ne sota area ex pe ri enced heavy rain -
fall over a large area of the city. To tal ac -
cu mu la tion was nearly seven inches of
rain and some ar eas re ceived in ex cess of
four inches of rain in 2.5 hours. Wa ter
lev els in many ponds and lakes in the city
rose dra mat i cally. In one newly con -
structed storm water pond known as Danc -
ing Wa ters Lake, nine sink holes of
vary ing size de vel oped shortly af ter the
storm event. 

Danc ing Wa ters Lake was ex ca vated dur -
ing grad ing ac tiv i ties for the Danc ing Wa -
ters de vel op ment in 2003 - 2004. Its main 
pur pose was to func tion as a re gional
storm water hold ing pond for flood con trol 
pur poses, with wa ter qual ity fea tures in -
cor po rated into the de sign. The orig i nal
top o graphic sur face of the area was at an
el e va tion of ap prox i mately 930 to 
940 feet. The pond was ex ca vated into an
eroded de pres sion in the St. Pe ter Sand -
stone. The ap proved plan for the pond
was for the bot tom to be at an el e va tion of 
900 feet, with an im per me able liner in -
stalled up the sides to an el e va tion of 
910 feet. The en gi neered out let el e va tion
is 916 feet. The in tended op er a tion of the
pond was to have ten feet of stand ing wa -
ter in the bot tom, with in fil tra tion oc cur -
ring through the sides of the pond from
el e va tion 910 to 916 feet. Wa ter sur face
el e va tions above 916 feet would overflow 
downstream to a water body known as
Fish Lake.

Dur ing ex ca va tion op er a tions, sandy ma -
te rial, later de ter mined to be eroded St.
Pe ter Sand stone, was en coun tered. This
ma te rial was stock piled for later use on
the de vel op ment site as subgrade for
streets and build ings. As there was an
abun dance of this ma te rial, ex ca va tion
con tin ued deeper than the orig i nally
planned base el e va tion of 900 feet, to an
el e va tion of 882 feet in one lo ca tion. The
ex ca vated ma te rial was re placed with
lesser qual ity ma te rial from the site un til
the orig i nally planned bottom elevation of 
900 feet was again in place.

Prior to the Oc to ber storm event, Danc ing 
Wa ters Lake had never been sig nif i cantly
above the level of the liner at 910 feet. All 
wa ter above 910 feet had in fil trated
through the sides of the pond so wa ter
had never risen to the level of the out let.
Af ter the Oc to ber storm event, how ever,
the wa ter level rose to the out let el e va tion 
of 916 feet. Three days af ter the storm
event, on Fri day, Oc to ber 7, the pond was 
ob served at its out let el e va tion of 
916 feet. By the af ter noon of Oc to ber 8,
how ever, the pond was es sen tially empty.
Ap prox i mately 70 acre-feet of wa ter had
drained away in less than 48 hours. A
large main sink hole had de vel oped on the
east end of the pond, about 100 feet long,
60 feet wide, and 20 feet deep. Smaller
sink holes were vis i ble in the vi cin ity of
the large sink hole with two smaller sink -
holes vis i ble on the side slopes on the
north end of the pond.

Sub se quent in ves ti ga tions, con sist ing of
elec tri cal re sis tiv ity im ag ing, bor ings, and 
sink hole ex ca va tions showed that the
pond ex ca va tion had come within ap prox -
i mately two feet of the uneroded St. Pe ter
Sand stone in some lo ca tions. The in ves ti -
ga tions also showed that the St. Pe ter
Sand stone in the area of the pond is frac -
tured. Al though a liner of top soil and clay 
had been placed in the bot tom of the
pond, the high wa ter in the pond af ter the
storm event cre ated ad di tional hy dro static 
pres sure that caused wa ter to be gin flow -
ing through the liner into some of the
cracks in the sand stone. Once wa ter
started flow ing into these pas sage ways,
sand that had been plug ging the cracks
was flushed out, and the wa ter be gan
flow ing un im peded into the bed rock, car -
ry ing large amounts of sand and soil with
it. This process caused the sinkholes to
develop.

Re pair of the sink holes has in volved two
phases. Phase 1 con sisted of seal ing the
known sink holes. Mi nor sink hole lo ca -
tions were ex ca vated down to com pe tent
bed rock (i.e., St. Pe ter Sand stone), and
cracks were sealed with a grout mix.
Com pacted clay was then placed un til the
area was brought up to grade. The main
sink hole turned out to be a col lapsed
dome in the St. Pe ter filled with large
blocks of sand stone and fill. Grout ing the
width of the un sta ble area was de ter mined 
to be un suit able, since con crete may not
have been able to “bridge” any gaps that
would oc cur with fur ther set tle ment. Con -
se quently, in this area, mul ti ple lay ers of
com pacted clay were placed, and brought
up to an el e va tion eight feet higher than
the orig i nal pond con tours (Fig ure 1). The 
in tent was to cre ate a de form able plug in
the area of the col lapsed dome. Phase 1
activities are essentially complete.

Phase 2 con sists of in stall ing a liner over
the en tire pond area, to pre vent fur ther
seep age of wa ter into the bed rock. The
de vel oper is pro pos ing to use a veg e ta ble
poly mer prod uct sold by Seep age Con trol, 
Inc. which re duces the spaces be tween
clay par ti cles. This al lows the clay soil to
be com pacted to a greater den sity, and
pro vides a some what de form able liner.
The de tails of Phase 2 are still be ing
worked out be tween the developer and the 
City.

— Steve Kernik, En vi ron men tal Plan ner,
City of Woodbury

Danc ing Wa ters Sink hole: Sum mary of Events

Fig ure 1 – Con cep tual draw ing show ing the plans to remediate the pri mary sink holes that 
de vel oped in the Danc ing Wa ters Lake storm water ba sin.
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In 2005, the Min ne sota De part ment of Nat u ral Re sources (DNR
Wa ters) com pleted a re port of a two-year study of the hy drau lic
im pacts of quar ries and gravel pits. The study ex am ined the im -
pacts of eight ag gre gate quar ries, pri mar ily in south east Min ne -
sota, on ground wa ter. The re port was pre pared by Jeff Green,
Jeremy Pavlish, Bob Merritt, and Jeanette Leete, DNR Wa ters,
for the Leg is la tive Com mis sion on Min ne sota Re sources; the
work was funded by Min ne sota En vi ron ment and Nat u ral Re -
sources Trust Fund (LCMR/trust). 

Nat u ral ag gre gate (crushed stone, sand, and gravel) is a vi tal part 
of Min ne sota’s eco nomic in fra struc ture. Ag gre gate is used for
road and bridge con struc tion and in a va ri ety of build ing ma te ri -
als. In 2003, the value of con struc tion sand and gravel and
crushed stone in Min ne sota was ap prox i mately $245,000,000. As 
Min ne sota’s econ omy con tin ues to ex pand, the de mand for ag -
gre gate will con tinue to grow. Sand and gravel pits are lo cated in 
ev ery county in Min ne sota. In 1990, there were an es ti mated
1500 ac tive and in ac tive op er a tions. Quar ries for min ing lime -
stone, do lo mite, sand stone, and hard rock (gran ite and quartz ite)
are found in 34 coun ties. In 1990, there were 165 ac tive and
1,367 in ac tive op er a tions, about three-quar ters of which were
lime stone quar ries.

Ag gre gate min ing is an ex trac tive use of re sources that al ters the
land scape and its nat u ral hydrologic sys tem. Quar ries and pits
can af fect ground-wa ter and sur face-wa ter sys tems in var i ous
ways. The LCMR/trust funded re search on ag gre gate min ing that 
fo cused on the fol low ing po ten tial im pacts:

REPORTS AND PUBLICATIONS

Re port of Quarry and Gravel Pit Im pacts Avail able On-line

Ta ble 1 – Sum mary of im pacts and study re sults.

• Lowering of local ground-water and surface-water levels from 
mining operations and mine dewatering,

• Changes in turbidity levels in ground water due to blasting
and quarry operations,

• Interruption of ground-water conduit flow paths by rock
removal, and

• Temperature change (thermal impacts) in springs and
surface-water streams.

Five lime stone and three sand and gravel quar ries, mostly in
south east Min ne sota were stud ied to pro vide the first com pre -
hen sive as sess ment of ag gre gate min ing im pacts on ground-wa -
ter sys tems in Min ne sota. Ta ble 1 lists the sites, the im pacts that
were stud ied dur ing the pro ject, and the gen eral re sults. Study re -
sults show that in cer tain ar eas, ag gre gate min ing can af fect the
lo cal wa ter re sources.

This in for ma tion can be used for sit ing of new ag gre gate mines
and for more ac cu rately as sess ing their im pacts on lo cal
ground-wa ter re sources. It can also be used for plan ning pur -
poses at the state and lo cal level.

The 86-page re port "Hy drau lic Im pacts of Quar ries and Gravel
Pits" is on-line at: www.dnr.state.mn.us/publications/
waters/quarries_impacts.html.

Fig ure 1 – The Foun tain quarry in Fill more County
pro duces lime stone ag gre gate.

Fig ure 2 – The Don o van pit in Olmsted County pro -
duces sand and gravel from a site in the floodplain of
the Zumbro River.

http://www.dnr.state.mn.us/publications/waters/quarries_impacts.html
http://www.dnr.state.mn.us/publications/waters/quarries_impacts.html
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The Ques tion of the Quar ter is a con tin u ing fea ture in our
news let ter. Each quar ter a dif fer ent ques tion is posed and all 
mem bers are in vited to re spond. The June Ques tion of the
Quar ter is:
A ground wa ter pro fes sional has ar rived at a well net work of 
five wells that looks like the map to the right. The map sur -
face fea tures a set of paths rep re sented by six lines. The
wells are lo cated at the in ter sec tions of the lines. Is there a
spot on the pat tern where our professsional can be gin sam -
pling and fol low the en tire path way with out re trac ing any
steps? (Cross ing a path is okay, how ever.) If so, where
should our pro start sam pling?

The Sam pling Net work Puz zle

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

Approximately How Many Wells Are Constructed in Minnesota in a Year?

A. 5,000     B. 15,000     C. 25,000     D. 35,000
The an swer is B, ap prox i mately 15,000.  In the last 10 years, the num ber of wells and bor ings
con structed in a year has ranged from 13,780 to 15,118.  Bor ings make up a very small num ber
of the to tal num ber of wells and bor ings.  For 2004, the most re cent year for which the Min ne -
sota De part ment of Health has com plete re cords, the num ber of wells was 14,231.  The num ber
of bor ings was 208, which in cludes en vi ron men tal bore holes and el e va tor shafts.  There were 86 
re cords in the other or not suf fi cient in for ma tion cat e go ries.  The num ber of wells by well type is 
in di cated in Ta ble 1 be low.  The ex act num ber of wells in each cat e gory is sub ject to change if
re cords are sub mit ted later. The num ber of wells and bor ings con structed by county in Min ne sota 
in 2004 is in di cated in Fig ure 1.    

— In for ma tion pro vided by the Well Man age ment Sec tion, Min ne sota De part ment of Health.  

An swer to the March '06 Ques tion of the Quar ter

QUESTION OF THE QUARTER

Ta ble 1 - Num ber of Wells by Well Type
Con structed in Min ne sota in 2004.
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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:

• Submittals should be complete and ready for publication.

• The text of the article should be submitted as a Microsoft Word document in an attachment to
an e-mail or on disk.

• Tables, captions, figures and graphics should be submitted as separate high quality files.

• 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.

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

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

• Materials should be submitted before the deadline.

• 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.

NEWSLETTER BUSINESS

Guide lines for Sub mis sion of News let ter Articles

MGWA News let ter Ad ver tis ing Pol icy

Dis play ads:

Size Inches
H x V

Quar terly
News let ter

4 issues

Mem ber ship 
Direc tory

2 issues

Busi ness Card 3.5 x 2.3 or 1.9 x 3.5 $66 $50

Quar ter Page 3.5 x 4.8 or 5.4 x 3.5 $121 $99

Half Page 7.5 x 4.8 $225 $190

Full Page 7.5 x 9.75 $425 $360

Inside Cover 7.5 x 9.75 not avail able $395

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

E-mail notices: 
A one-time e-mailing to the mem ber ship costs $10 for an indi vid ual  (e.g., seek ing a job), and
$50 for an orga ni za tion (e.g., announc ing  a new prod uct, ad dress change, etc.). E-mails from
com pa nies an nounc ing job open ings will no lon ger be ac cepted.  A 200 word limit is imposed.
The advan tage of e-mail is the speed of dis sem i na tion.

There are no com mis sions on ads.  Adver tis ing copy must be received by the pub li ca tion dead -
lines as pub lished in the news let ter.  Adver tisers should sub mit mate 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)346-3854; 
jaiken@mccainassociates.com. Ques tions con cern ing ad ver tis ing pol icy should be di rected to
the MGWA Pres i dent: Dale Setterholm; (612)627-4780x223; sette001@umn.edu.

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

Share your knowl edge!

Sub mit a news let ter 
ar ti cle!

mailto:jaiken@mccainassociates.com
mailto:sette001@umn.edu
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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 ond-hand, we’d like to take this op por tu nity to in vite you to be come a mem ber of MGWA for
2006. An nual dues are $30 for pro fes sional mem bers and $15 for stu dents. 

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 and for Di rec tory List ing?____________________________________

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

http://www.mgwa.org
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CONFERENCES AND TRAINING

AIPG An nual Meet ing to Meet in St. Paul

Don't for get:
Pro fes sional Ge ol o gist 
li cense re new als are due
June 30, 2006

The Min ne sota Sec tion of the Amer i can In sti -
tute of Pro fes sional Ge ol o gists (AIPG) will be 
host ing the AIPG 43rd An nual Meet ing in St.
Paul on Sep tem ber 23-28, 2006. The theme
of the con fer ence is “Sustainability”. The 
meet ing will in clude tech ni cal ses sions, short
courses and ex hib its. Five one-day field trips
are of fered: Ge ol ogy of the South ern Out let of 
Gla cial Lake Agassiz, Ge ol ogy and
Hydrogeology of the St. Croix Val ley, Ag gre -
gate Re sources of the Twin Cit ies, Sand stone
Karst Fea tures of Pine County and Karst 

Ge ol ogy of South east ern Min ne sota. Ge ol o -
gists/geoscientists are in vited to share re -
search, ex pe ri ences and in spi ra tions. If you
are in ter ested in sub mit ting or dis cuss ing ab -
stracts, con tact Char lie Tiller, Tech ni cal Pro -
gram Chair, at (651) 659-1302 or by email at
ctiller@amengtest.com. The dead line for ab -
stracts is July 1, 2006. For in for ma tion about
the con fer ence, con tact Jane Wil lard, Pro gram 
Co-Chair at (651) 645-6330, or visit the AIPG 
web site at www.aipg2006.org.

This joint event, suc cess fully pre sented in
2005, will be pre sented again Oc to ber 24-25,
2006, at the Earle Brown Her i tage Cen ter,
Brook lyn Cen ter, Min ne sota.  The Con fer ence 
pres ents in no va tive and prac ti cal wa ter re -
source man age ment tech niques and high lights
re search about Min ne sota’s wa ter re sources.
The con fer ence pro vides an op por tu nity to ad -
dress emerg ing is sues and pres ent on les sons
learned and best prac tices dis cov ered. The
con fer ence will fa cil i tate in ter ac tions among
re source man ag ers, re search ers, state and lo cal 
agency staff, and other wa ter re sources pro -

Min ne sota Wa ter 2006, An nual Wa ter Re sources Con fer ence

fes sion als, in clud ing con sul tants and prac tic -
ing en gi neers. Con fer ence in for ma tion is
avail able from Julie Gra zier at
conferences5@cce.umn.edu or 612-624-3044.

Dave Ford Wa ter Re sources Award
This honor is tra di tion ally awarded to in di vid -
u als within the field who have made sig nif i -
cant con tri bu tions to wa ter resouces. To
nom i nate an in di vid ual, send a bio graph i cal
sketch of the per son and a jus ti fi ca tion for
why the per son should re ceive the award to 
Julie Gra zier at conferences5@cce.umn.edu
or 612-624-3044.

Convergence of Rural and Urban
Ground Water Issues
The 2006 Mid west Ground Wa ter Con fer ence
will be held No vem ber 7-9, 2006 and hosted
by the Uni ver sity of Ne braska-Lin coln at the
Em bassy Suites Ho tel in Lin coln, Ne braska.

Session Topics
• Ground Water Regulation and

Management

• Source Water Protection and Sustainability

• Ground Water Resource Economics

• Technology Transfer - Public Education

• Data Management and Visualization

• Ground Water Resources Conflicts

• Rural - Urban Contamination Issues

• General Session

Who Should Attend
All pro fes sion als with an in ter est in ground
wa ter re sources and pro tec tion
(hydrogeologists, hy drol o gists, ge ol o gists,

51st Mid west Ground Wa ter Con fer ence

plan ners, re search ers, en vi ron men tal con sul -
tants, wa ter re source pro fes sion als, students).

Call for Abstracts
Ab stracts for both oral and poster ses sions are
in vited for a va ri ety of top ics above. Oral pre -
sen ta tions in the tech ni cal ses sions will be 
15 min utes in length, with an ad di tional 5
min utes for ques tions. Poster space will be
4’x8’, with at least one au thor re quired to be
pres ent dur ing the poster ses sion. In di cate in
your sub mis sion a pref er ence for oral or
poster ses sion. Ab stracts can be up to 
350 words. They should in clude the af fil i a tion 
and con tact in for ma tion for each au thor. For
more in for ma tion, see
http://snr.unl.edu/midwest.

The Ab stract Sub mis sion Dead line is June 30,
2006 and No ti fi ca tion of Ac cep tance will be
July 1, 2006.

mailto:ctiller@amengtest.com
http://www.aipg2006.org
mailto:conferences5@cce.umn.edu
mailto:conferences5@cce.umn.edu
http://snr.unl.edu/midwest
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CALENDAR

May 22 - June 30 2006

In ter na tional Stone Carv ing Sym po sium
Saint Paul Col lege Lawn
Kellogg Blvd. at Sum mit Av e nue
St. Paul, Min ne sota
In for ma tion: Minnesotarocks.org

Sep tem ber 24-28, 2006

14th Na tional Nonpoint Source Mon i tor -
ing Work shop
Min ne ap o lis, MN
In for ma tion: greg ory.john son@
pca.state.mn.us

No vem ber 14, 2006

MGWA Fall Con fer ence
Topic: TBA, see Pres i dent's Letter
Con tin u ing Ed u ca tion and Con fer ence
Cen ter
Uni ver sity of Min ne sota, St Paul Cam pus
In for ma tion: www.mgwa.org/meetings/

Re gional and Lo cal Events

Met ric Con ver sions
From: Stan Liebenberg, Gig Har bor, WA
(as heard on CarTalk)

For years Amer i cans have found the met -
ric sys tem dif fi cult to deal with. Here are
some con ver sion fac tors that may sim -
plify things: 

• 1 mil lion mi cro phones = 1 mega phone

• 2000 mock ing birds = 2
kilomockingbirds

• 10 cards = 1 decacards

• 1 mil lionth of a fish = 1 mi cro fiche

• 453.6 gra ham crack ers = 1 pound cake

• 1 tril lion pins = 1 ter ra pin

• 10 ra tions = 1 dec o ra tion

• 100 ra tions = 1 C-ra tion

• 10 mil li pedes = 1 cen ti pede

• 3 1/3 tri dents = 1 dec a dent

• 2 mono grams = 1 di a gram

• 8 nick els = 4 par a digms

• 2 wharves = 1 paradox

Wash ing ton County Ground wa ter Pro ject
Re ceives Min ne sota En vi ron men tal Ini tia -
tive Award

The pro ject “Intercommunity Ground wa ter Pro tec tion, Sus tain ing 
Growth and Nat u ral Re sources, in the Woodbury/Afton Area”
was awarded the 2006 Min ne sota En vi ron men tal Ini tia tive Award 
for Pub lic Sec tor Innovation.

The pri mary pur pose of the pro ject was to de velop a ground wa ter
model to eval u ate the “sustainability” of ground wa ter with draw -
als in the Woodbury/Afton area.  The ground wa ter flow model
was used to pre dict the fu ture ef fects of pump ing the City of
Woodbury wells on ground wa ter lev els and base flows into Val -
ley Creek (a des ig nated trout stream).

Fund ing for the ground wa ter model pro ject was rec om mended by
the Leg is la tive Com mis sion on Min ne sota Re sources from the
Min ne sota En vi ron ment and Nat u ral Re sources Trust Fund, cou -
pled with fund ing from pro ject part ners.  The con sul tant was Barr 
En gi neer ing, Inc. and the grant was ad min is tered by the Wash ing -
ton County De part ment of Pub lic Health & En vi ron ment.  Part -
ners were the City of Woodbury, City of Afton, South
Wash ing ton Wa ter shed Dis trict, and Val ley Branch Wa ter shed
Dis trict.  A tech ni cal ad vi sory com mit tee con sist ing of in ter ested
par ties and wa ter re source pro fes sion als met reg u larly to dis cuss
the pro ject goals and out comes.  The com mit tee in cluded rep re -
sen ta tives from the Cit ies of Woodbury and Afton, South Wash -

Leg is la tive Up date

Late in the eve ning of May 21, the 2006
ses sion of the Min ne sota leg is la ture
ended, hav ing fin ished all nec es sary busi -
ness by the con sti tu tional dead line for ad -
journ ment.  This ses sion will be
re mem bered for pas sage of sig nif i cant en -
vi ron men tal pol icy and fund ing leg is la -
tion af fect ing Min ne sota wa ter re sources:

• Mercury Emissions Reduction Act

• Clean Water Legacy Act, including
first-year startup funding of $24.95
million

• Bonding funding for the environment
of $259 million, including $80.3
mil lion for clean wa ter, drink ing wa ter
and wastewater pro jects and grants,
$25 mil lion for flood haz ard mit i ga tion 
pro jects, and $10.8 mil lion for
mit i gat ing en vi ron men tal im pacts of
closed land fills

As a part of fund ing the new Leg is la -
tive-Cit i zen Com mis sion of Min ne sota
Re sources (for merly, the LCMR), the leg -
is la ture ap pro pri ated $250,000 to the Uni -
ver sity of Min ne sota to study im pacts of
cli mate change on wa ter re sources, and
$150,000 to the Sci ence Mu seum of Min -
ne sota for ground wa ter ed u ca tion, spe cif -
i cally, “en hanc ing civic un der stand ing of
ground wa ter.”

www.lcmr.leg.mn

¾ con tin ued on page 20.

http://www.minnesotarocks.org
http://www.mgwa.org/meetings/
http://www.lcmr.leg.mn/
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Four Keys to an Internet Por tal for Min ne sota Ground-Wa ter In for ma tion ¾ 
A Four-Part Se ries High light ing the Min ne sota Ground-Wa ter In for ma tion Guide

¾ By Tim Thurnblad, Min ne sota Pol lu tion Con trol Agency

This is the sec ond in a se ries of four ar ti cles about the Min ne sota 
Ground-Wa ter In for ma tion Guide (Guide).  This ar ti cle fo cuses
on the In for ma tion Re sources Com po nent (IRC).  To ac cess the
IRC, visit the Guide’s home page at mgwa.org/gwig/index.html
and click on the “In for ma tion Re sources” icon in the left margin.

Min ne sota 
Ground-Wa ter In for ma tion Re sources

A Guide to Minnesota Ground-Water Information
Emphasizing Internet-Available Resources

The orig i nal 2003 re lease of the Guide had only one com po nent
— the In for ma tion Re sources Com po nent.  This com po nent’s
com pre hen sive ness re flects the prob lem it was de signed to solve: 
Min ne sota ground-wa ter
in for ma tion and ex per tise
was so widely dis trib uted
among var i ous or ga ni za -
tions and pro grams that
many peo ple had a hard
time find ing them — even 
with the Internet.  How
se ri ous was the prob lem?
First note that many web
sites with ground-wa ter
in for ma tion do not have a ”main” page that links all the
ground-wa ter pages to gether.  Then look at the fol low ing num -
bers.  The IRC, a rel a tively thor ough cat a log of the best Min ne -
sota ground wa ter web pages, con tains an es ti mated 400
hy per text links to ex ter nal web pages and a to tal of  98 pages
printed. 

If you try to scroll through the In for ma tion 
Re sources Com po nent, the 98 pages and 400
links will over whelm you.  But if you use the
nav i ga tion meth ods de scribed here, you will
ben e fit from its com pre hen sive ness.

The Six Ways
A 98-page cat a log will frus trate read ers if they can’t find in for -
ma tion quickly and eas ily.  For tu nately, the Six Ways to Find
Information in Adobe Por ta ble Doc u ment For mat (PDF) doc u -
ments (Six Ways) pro vide the speed and ease.  The best way to
learn the Six Ways is to print out one or both of these web pages
and look at them to gether:

• Navigating the Guide

• Six Ways to Find
Information

The text that ac com pa nies 
the hy per text links in all
com po nents of the guide
was in cluded so read ers
could search it to quickly
find the as so ci ated links.

Quick Start
If you’re not in ter ested in
learn ing the “Six Ways”,
there’s still help for you.
The dozen icons on the
first page of the IRC al low vis i tors to quickly jump to hot spots
in the guide — con tent ar eas an tic i pated to be of great est ap peal
to vis i tors.  Some of these con tent ar eas are fairly deep in the hi -
er ar chi cal struc ture, so the icon path is a good al ter na tive to
scroll ing.  And note that both Ta bles of Con tents (Over view and
De tailed ver sions) are ”hot-linked”.  Just click on any en try and
it will take you to the cor rect
page.  Min i mize scroll ing by
us ing the cus tom in ter nal nav -
i ga tion sys tem (in di cated by
milepost signs) at the end of
subsections.

What’s Inside?
The re main der of this ar ti cle
fea tures ex am ples (ex cerpts)
of what you will find in the
In for ma tion Re sources Com -
po nent.  The icons used be low 
match those used on the first
page of the IRC. To browse the part of the IRC where the ex -
cerpts came from, nav i gate to the IRC and click on the
equivalent icon.

County Atlas – Regional Assessment Program
(DNR)
Min ne sota De part ment of Nat u ral Re sources (DNR). Two pub li -
ca tion se ries are avail able from the
County Atlas – Regional Assessment
Program in pa per me dia as a set of map 
plates and re lated re ports: 

1) County Geologic Atlases by the
DNR and Min ne sota Geo log i cal Sur vey 
(MGS) and 

 

 

 

http://mgwa.org/gwig/index.html
http://mgwa.org/gwig/six_ways.pdf
http://mgwa.org/gwig/six_ways.pdf
http://mgwa.org/gwig/index.html#Navigation
http://mgwa.org/gwig/six_ways.pdf
http://mgwa.org/gwig/six_ways.pdf
http://www.dnr.state.mn.us/waters/groundwater_section/mapping/index.html
http://www.dnr.state.mn.us/waters/groundwater_section/mapping/index.html
http://www.dnr.state.mn.us/waters/groundwater_section/mapping/index.html#atlas
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Four Keys to an Internet Por tal for Min ne sota Ground-Wa ter In for ma tion, cont.

As sess ment (NAWQA) Pro gram, Up per
Mis sis sippi River Ba sin Bibliography in dex
page in cludes sec tions on ecol ogy, ge ol ogy,
and hy drol ogy. It is an in dex of ref er ences
for aquatic ecol ogy, hy drol ogy, wa ter-qual -
ity, and ge ol ogy re ports writ ten about the
Upper Mississippi River study area.

GIS Data Themes: Geology and
Hydrogeology (LMIC)
This Min ne sota Land Man age ment In for ma -
tion Cen ter (LMIC) web page lists GIS data,
much of it free, that is doc u mented on the
Land Man age ment In for ma tion Cen ter node of 
Min ne sota’s GeoGateway.  Most data sets
pro vide state wide cov er age of Min ne sota, un -
less oth er wise in di cated in the ti tle.  The
metadata in cludes in for ma tion about how to
access the data set. 

Searching Libraries Online for Ground-Water
Information
It’s a fact; Google has not yet put ev ery book ever pub lished on -
line.  Some times the only place you’re go ing to find that key
source of ground-wa ter in for ma tion for your lo cal pro ject is …
the li brary.  But re lax, you can still use the Internet to find it:

Minnesota Library Information Network (MNLINK)

MNLINK is the most com pre hen sive Min ne sota li brary cat a log
search.

Minnesota’s Statewide Project For
Automated Library Systems (PALS)

PALS can be used to search only for doc u -
ments avail able in an in di vid ual li brary.

Lumina Digital Library Gateway -
University Of Minnesota

This gate way fea tures the Uni ver sity of
Min ne sota sys tem library catalogs.

2) Regional Hydrogeologic Assessments by the DNR and MGS.
PDF im ages of the more re cent re ports, and the cor re spond ing
Geo graph ical In for ma tion Sys tem (GIS) data, are also avail able
for download from the DNR or the MGS.

Baseline Water Quality of Minnesota’s Principal
Aquifers (MPCA)
Min ne sota Pol lu tion Con trol Agency (MPCA) Ground Wa ter
Mon i tor ing and As sess ment Pro gram (GWMAP), March 1998.

What is the base line qual ity of the ground wa ter in Min ne sota’s
prin ci pal aqui fers? In March 1998, the
MPCA re leased this land mark five-year
study as sess ing Min ne sota’s
ground-wa ter re sources.  The study an a -
lyzed 954 drink ing-wa ter wells across
the state for base line or “back ground”
con cen tra tions of met als, sol vent chem i -
cals, ni trates, dis solved min er als (such
as cal cium, mag ne sium, potassium and
sodium) and more. 

Bedrock Geology Map of Minnesota (MGS)
View a smaller (1996) ver sion
(quicker down load) of a bedrock
geology map of Minnesota.

This sim pli fied geo logic map
shows the gen eral dis tri bu tion of
rock types un der ly ing Min ne -
sota’s land scape. “Some of the

rocks are 3.6 bil lion years old-
the old est found so far in the
United States”.

Minnesota Ground Water Provinces (DNR)
The oc cur rence of ground wa ter in Min ne sota is re lated pri mar -
ily to lo cal geo logic con di tions that de ter mine the type and prop -
er ties of aqui fers. This map di vides the state into six
ground-wa ter prov inces based on bed rock and gla cial ge ol ogy.
Within each prov ince, ground-wa ter sources and the avail abil ity
of ground wa ter for drink ing wa ter, in dus trial, and agricultural
uses are similar.

Minnesota Geology (Online Directory) (MGS)
This online directory in cludes hy per text links to Min ne sota at a
Glance PDF doc u ments, Gen eral Ge ol ogy, Regional Geology,
Geo phys ics-Aero mag net ic Data, Bore hole Geo phys ics data, the
County Well In dex, the Pub li ca tion Directory and more.

Search Your Community (U.S. EPA)
The U.S. En vi ron men tal Pro tec tion
Agency (U.S. EPA) “Search Your
Community” pro vides ac cess to a wealth
of in for ma tion through on line en vi ron -
men tal and wa ter in for ma tion da ta bases
for a spe cific area of in ter est.  It in cludes
“Envirofacts”, “EnviroMapper” and
“Surf Your Watershed”.

Upper Mississippi NAWQA Bibliography (USGS)
The U.S. Geo log i cal Sur vey (USGS) Na tional Wa ter-Qual ity

 

 

 

 

 

 

ing ton WD, Val ley Branch WD, Lower St. Croix Wa ter shed
Man age ment Organization, state agency staff, Min ne sota Geo -
log i cal Sur vey, Met ro pol i tan Coun cil, Sci ence Mu seum of
Minnesota, Washington Conservation District, hydrogeologists
from private consulting firms, and interested citizens.

The award is spon sored by the Min ne sota En vi ron men tal Ini tia -
tive (MEI).  The En vi ron men tal Ini tia tive Awards honor in no va -
tive pro jects that have achieved ex traor di nary en vi ron men tal
out comes by har ness ing the power of part ner ship.  MEI be lieves
that part ner ship is one of the most ef fec tive ways to de velop so -
lu tions to Min ne sota’s en vi ron men tal prob lems.  Some of the
most in no va tive en vi ron men tal pro jects in Min ne sota have been
ac com plished through col lab o ra tive pro cesses, of ten in volv ing a
broad range of or ga ni za tions from the busi ness, non profit and
gov ern ment sec tors.  

Wash ing ton County Ground Wa ter Pro ject, cont.

http://mn.water.usgs.gov/umis/cits.index.html
http://www.lmic.state.mn.us/chouse/metalong.html#geology
http://www.mnlink.org/
http://www.pals.msus.edu/
http://www.lib.umn.edu/site/catalogs.phtml
http://www.dnr.state.mn.us/waters/groundwater_section/mapping/index.html#assessment
http://www.geo.umn.edu/mgs/bdrkexpl.html
http://www.geo.umn.edu/mgs/bdrkexpl.html
http://www.dnr.state.mn.us/groundwater/provinces/index.html
http://www.geo.umn.edu/mgs/indx.html
http://www.geo.umn.edu/mgs/regionglg.html
http://www.epa.gov/epahome/commsearch.htm
http://www.epa.gov/epahome/commsearch.htm
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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
Al Smith
John son Screens
(651)638-3160
al bert.smith@weatherford.com

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

MGWA Li ai son 
Lau rel Reeves
Min ne sota De part ment of
Nat u ral Re sources
(651)259-5692
lau rel.reeves@dnr.state.mn.us

Director
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

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

Ed u ca tional Event at Sci ence Mu seum of Min ne sota a Success

The Min ne sota Ground Wa ter As so ci a tion
Foun da tion (MGWAF) Board an nounces a
change in the dead lines for grant re quest sub -
mit tals. New dead lines are March 1st, June
1st, Sept. 1st and Dec. 1st. Re quests will be
con sid ered at the next MGWAF Board meet -
ing fol low ing the dead line. Ap pli ca tion forms
are on the internet at www.mgwa.org/
MGWAF-pro posal.pdf. A signed copy must

be sub mit ted for the re quest to be con sid ered. 

The Min ne sota Ground Wa ter As so ci a tion
Foun da tion is a 501(c)3 char i ta ble sci en tific
and ed u ca tional or ga ni za tion es tab lished to
carry out the sci en tific and ed u ca tional goals
of the Min ne sota Ground Wa ter As so ci a tion.
Spe cif i cally, pur poses of these grants are to
pro vide sup port of in sti tu tions en gaged in
train ing stu dents study ing ground wa ter, to
ed u cate the pub lic on a va ri ety of ground wa -
ter re lated en vi ron men tal is sues through 

MGWA Foun da tion 
Grant Re quest Dead lines 

are now quar terly:
March 1
June 1

Sep tem ber 1
De cem ber 1 

sup port of ground wa ter re lated events, and to
sup port the pub li ca tion of ed u ca tional or sci -

en tific lit er a ture about ground wa ter.

Funds do nated by the MGWA mem ber ship to
MGWAF have been used to pro vide as sis -
tance to the Uni ver sity of Min ne sota
Hydrogeology Field Camp, the Chil dren’s
Wa ter Fes ti val, the Na tional Ground Wa ter
Ed u ca tion Foun da tion, the Metro Area
Ground Wa ter Al li ance, and the Min ne sota
Wa ter Line. The MGWAF has also pro vided
many schol ar ships, mostly to uni ver sity
groups for field trips, to as sist in the ed u ca tion 
of fu ture ground wa ter pro fes sion als. By far
our most vis i ble pro ject is the well that
MGWAF funded at the Big Back Yard of the
Sci ence Mu seum of Min ne sota. Stop in some -
time to see it - we are still seek ing fi nan cial
sup port to build the ground wa ter dis play that

will use it!

MGWA Foun da tion Grant Re quest Dead lines Change

by Amanda Goebel, MGWA Foun da tion

MGWA mem bers vol un teered at an ed u ca -
tional ground wa ter dis play for a ‘Sci ence
Mad ness’ event at the Sci ence Mu seum of
Min ne sota on Fri day, March 31st and Sat ur -
day, April 1st.  It was 36 hours full of amaz -
ing sci ence, sci ence fun, and hands-on sci ence 
ac tiv i ties.  MGWA mem bers were able to con -
nect with mu seum vis i tors and pro vide ed u ca -
tion on ground wa ter re sources.  MGWA
vol un teers, whose names are listed be low,
used a ground wa ter model and other dem on -
stra tions to in tro duce vis i tors to ground wa ter
con cepts.  Over 800 vis i tors walked away
with a book mark of the wa ter cy cle and a
better un der stand ing about ground wa ter. 

A spe cial thank you to Mike Tro jan and the
MGWA En vi ron men tal Ed u ca tion Com mit tee
for de sign ing and set ting up the booth.  Also
thank you to MGWA and MGWA Foun da tion 
for fund ing and thanks to the De part ment of
Nat u ral Re sources Di vi sion of Wa ters and
John son Screens for the ground wa ter mod els
and permeameters used at the event.

Educational Event Vol un teers:
Jim Almendinger, Sci ence Mu seum
Chris Engelmann, DPRA, In cor po rated
Gil Gabanski, GJG En vi ron men tal 
   Con sul tants

Amanda Goebel, Wash ing ton County
Tim Grape, STS Con sul tants
Di ana Grif fith, LCMR
Da vid Jae ger, Hennepin County
Tim Lockrem, AMEC Earth & En vi ron men tal
Jeff Neisse, ATC As so ci ates
Dane Ralston, ATC As so ci ates
Lanya Ross, Shakopee Mdewakanton 
   Sioux Com mu nity
Al Smith, John son Screens
Mike Tro jan, Min ne sota Pol lu tion Con trol
Mary Wil liams, Stu dent Mem ber – U of MN

A model sim i lar to that pic tured above was
used at this event. Models are avail able for
loan from DNR-Wa ters. They are avail able for
pur chase through a stu dent-run pro ject at the
Uni ver sity of Wisconsin-Stevens Point.

ttp://www.mgwa.org/foundation.html
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MGWA BOARD MINUTES

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

All mem bers are 
wel come to at tend and
ob serve.

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 3/10/06
Place Keys Café, Lexington and Larpenteur in Roseville, Min ne sota
At tend ing Dale Setterholm, Pres i dent; Lau rel Reeves, Past Pres i dent; Jeff Stoner, Pres i dent Elect;

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

Agenda See at tached.  Meet ing called to or der at 1136.
Past Min utes Two cor rec tions to Foun da tion por tion of the min utes for the meet ing held 2/10/06. 

“Re quest ing an other Foun da tion Board mem ber to in crease the num ber to seven.” was
re vised to “Re quest ing to add an other Foun da tion Board mem ber that would in crease
the num ber to seven.”  “Foun da tion con sid er ing meet ing on a quar terly ba sis.” was re -
vised to “Foun da tion con sid er ing re view ing ap pli ca tions on a quar terly ba sis.”  Min utes
were ap proved as cor rected.

Trea surer $30,130.18 in to tal check ing/sav ings.  $17,980.00 in dues. $1,432.00 in ad ver tis ing.  
Net In come thus far in 2006 is $16,242.87.  Trea surer will be con duct ing in ter nal au dit
of 2005.

Mem ber ship 550 plus mem bers thus far.  Fi nal dues no tice has been sent out.
Web Page Con fer ence page up.  Con fer ence on line store up.  Up dat ing cal en dar.  Sent email to

mem ber ship con cern ing re quest from sci ence mu seum for help with teach ing about
ground wa ter.  Sent out paid advertisement.

Foun da tion Will be meet ing Mon day
Ed u ca tion Amanda Goebel will be or ga niz ing MGWA ap pear ance at Sci ence Mu seum on March

31st and April 1st of 2006.
News let ter Dis cus sion of costs as so ci ated with print ing news let ter in clud ing costs as so ci ated with

us ing WRI, Kinkos, and Of fice De pot.  Mo tion: MGWA to spend no more than
$1300.00 to pur chase an HP Color La ser Du plexing printer.  Mo tion passed.  Dis cus sion 
of new for mat for news let ter in clud ing size and fonts.  News let ter team may look at
nam ing news let ter, also con sid er ing looking back over the last 25 years.

Old Busi ness Spring 2006 Con fer ence:  On sched ule.  Speak ers have draft 
ar range ment.  Have re quested ab stracts, and given di rec tions on reg is ter ing.  Speak ers
can email PowerPoint file to MGWA email address.
Min ne sota En vi ron men tal Part ner ship (MEP):  Past Pres i dent is fol low ing up with MEP.

New Busi ness Fi nan cial sup port for stu dent at ten dance at MGWA Con fer ences: Ap pli ca tion from
MGWA will go to Foun da tion re quest ing sup port for stu dent at ten dance at con fer ences.
Emailing Em ploy ment Op por tu ni ties to Mem bers:  MGWA emailed em ploy ment op por -
tu nity no tice to mem ber ship and re ceived a com plaint for do ing so.  Is sue was dis cussed 
and ta bled with prac tice be ing sus pended un til a de ci sion is made.

Next Meet ing Next meet ing is at 1130 on Wednes day, April 19, 2006, at Keys Café at Lexington and
Larpenteur in Roseville.  Meet ing ad journed at 1255.

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

Meet ing Date 4/19/06
Place Keys Café, Lexington and Larpenteur in Roseville, Min ne sota
At tend ing Dale Setterholm, Pres i dent; Lau rel Reeves, Past Pres i dent; Jeff Stoner, Pres i dent Elect;

Craig Kurtz, Trea surer; Jon Pollock, Sec re tary; Tom Clark, News let ter; Sean Hunt,
WRI.

Agenda See at tached.  Meet ing called to or der at 1138.
Past Min utes Two cor rec tions for the meet ing held 3/10/06.  Trea surer Re port:  “Trea surer is con duct -

ing in ter nal au dit of 2005.” changed to “Trea surer will be con duct ing in ter nal au dit of
2005.”  Ed u ca tion Re port:  March 31, and April 1st dates added to dis cus sion of MGWA 
rep re sen ta tive ap pear ance at Sci ence Mu seum. Min utes were approved as corrected.

Trea surer $31,108.79 in to tal check ing/sav ings.  Printer has been pur chased.  Net in come thus far
is $19,237.54  

Mem ber ship 630 range for mem bers rep re sent ing an all time high.
Web Page Pre sen ta tions from spring con fer ence will go on website.
Foun da tion Agreed to fund stu dent at ten dees at MGWA con fer ences.  Agreed to fund Sci ence Mad -

ness at the Sci ence Mu seum ($762.50).  Will meet again in June.  Look ing at po ten tial
by law changes next meeting.

Ed u ca tion No Re port.
News let ter Re quest for $500.00 for WRI to ex per i ment with font size and read abil ity (spac ing be -

tween let ters and lines etc.) for the news let ter.  Ap prox i mately $1800.00 in news let ter
re de sign thus far.  May 12 dead line for June is sue.  Printer has been pur chased and was
used for March issue.

Old Busi ness Emailing Em ploy ment Op por tu ni ties to Mem bers:  Mo tion:  MGWA will no lon ger of -
fer the ser vice of emailing em ploy ment op por tu ni ties to the mem ber ship.  Mo tion was
passed.
Ad ver tis ing Pol icy and Au thor ity:  MGWA Board will main tain ad ver tis ing pol icy not

mailto:editor@mgwa.org
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MGWA BOARD MINUTES

the ad ver tis ing manager.
Min ne sota En vi ron men tal Part ner ship (MEP):  MGWA is a mem ber.

New Busi ness Ar chiv ing of MGWA Board Meet ing Min utes:  Past Pres i dent will re view by laws to see 
if any changes are re quired so that min utes in the news let ter can serve as of fi cial 
min utes and ar chive.
Hill Slope De vel op ment:  DNR look ing at hold ing a work shop in Winona this fall.  
Dis cus sion of po ten tial MGWA in volve ment with the work shop.  
Fall Con fer ence:  Date for fall con fer ence is No vem ber 14th. No con fer ence topic yet. 
Ground wa ter mod el ing sug gested as pos si ble topic.

Next Meet ing Next meet ing is at 1130 on Tues day May 23, 2006, at Keys Café at Lexington and
Larpenteur in Roseville.  Meet ing ad journed at 1305.

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