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MGWA Member Assists Water Supply Needs, Bolivia 2007

By Jeff Green, DNR Waters

Imagine walking in the country on awarm
morning. Parrots fly past, calling raucously as
the rising sun reflects off of their green and
red plumage. In the distance, you can hear a
river roaring, swollen with runoff from rains
that fell in the mountains the night before. Or,
in an urban setting, hearing the slogans of
demonstrators marching through the streets,
shouting and setting off firecrackers. During
the first two weeks of November, | had the
opportunity to experience this and many other
sights and sounds while | was on a short-term
mission trip to Bolivia.

| went to Bolivia at the request of LATCOM,
asmall mission agency that has been working
there since the 1950’s. They work in partner-
ship with EPLABOL, a Bolivian mission

President's Letter

I would like to first express my thanks and
congratulations to Jeff Stoner on his excellent
term as MGWA President. Jeff’s capital
achievement was the Fall Conference marking
MGWA'’sfirst 25 years. It was a rare opportu-
nity to look back at past achievements with
some of the venerable local legends of our
profession. It was also great fun to think about
what is to come with futurist Jack Bacon, es-
pecialy at the evening banquet. Thosein-
volved in organizing the event especialy
appreciate the extraordinary effort that Jeff
and others put into lining up speakers, plan-
ning the banquet, and producing a special
edition of the newdletter. The feedback from
conference attendees was overwhelmingly
positive.

We have just passed another professional
milestone worth noting. It has been 10 years
since the first Minnesota Professional Geolo-
gist registrations were issued. | recall submit-
ting my PG application as soon as possible
back in 1997 because 1) being grandfathered
in was going to be alot easier than taking the

Figure 1. The Monte Blanco/San Isidro land-
scape. Coordinates (to see the area using
Google Earth) are 18 deg. 01 min. 20.73 sec.
S and 64 deg. 26 min. 47.72 sec W. At these
coordinates you will see the buildings, hills,
river valley and the airstrip.

— continued on page 3

exam, and 2) | thought it would be cool to
have alow registration number that might im-
press some young geologist in the future.

A lot of people put alot of time into establish-
ing the PG registration. Their efforts are
chronicled in past MGWA newsletters. The
saga goes back at |east to the beginnings of
MGWA. In MGWA's second newsletter (Fall
1984), Kelton Barr discussed the pros and
cons of proposed state legidation to establish
a certification program for hydrologists and
geologists. Maybe someone remembers why
these early ideas never materialized? Gil Gab-
anski quoted George Bernard Shaw: “Every
profession is a conspiracy against the laity.”
Activity picked up again in 1993 led by mem-
bers of the American Institute of Professional
Geologists and the Consulting Engineers
Council of Minnesota, including Bob
DeGroot, Terry Swor, Rob Wahlstrom, and
Kevin Powers. Bills were introduced to the
1994 state legislature and were eventually

— continued on page 2
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Member News

Steve Thompson has been named supervisor
of the Ground Water Monitoring and Flow
Unit within the Water Monitoring Section of
MPCA. Steve joined the MPCA in 1990 as a
hydrogeologist in the Petroleum Remediation
program. Since 2004, he has been a supervisor
in the Superfund program. Steve hasa Mas-
ters degree in Geology and also has worked as
a consultant and science teacher. The major
responsibilities of the Ground Water and Flow
Monitoring Unit include continuing the
MPCA’s ambient ground water monitoring ef-
forts and implementing a statewide load moni-
toring network.

Julie Ekman, Minnesota Department of Nat-
ural Resources, Division of Waters (DNR
Waters), accepted the position of Water Per-
mit Programs Supervisor last October. Sheis
leading the development, implementation, and
administration of the statewide regulatory pro-
grams for alterations of public waters. Sheis
also leading the allocation and use of surface
water and ground water. Most recently Julie
worked as a Natural Resources Area Hydrolo-

President's Letter, cont.

signed into law on May 22, 1995. It took two
years for the Minnesota Board of Architec-
ture, Engineering, Land Surveying, Landscape
Architecture, Geoscience and Interior Design
(AELSLAGID), akathe Board of Random
Vowels and Consonants, to work out the spe-
cifics. The continuing education requirement
was introduced in 1999, and led to a marked
increase in MGWA conference attendance.

Geologist registration has never had unani-
mous support or acceptance. MGWA histori-
cally has taken aneutral position. Thisis
probably because different members had
strong feelings that registration was either:

1) auseful way to uphold the standards of the
profession and protect public interests, or 2)
an unnecessary waste of time and resources.

| do not suggest that MGWA take a different
position now, but | would like to offer the fol-
lowing observations from both perspectives:

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

¢ Itisdifficult to point to a pattern of
geologic or ground water problems that
occurred before 1997, but that now are

e«

— Julie Ekman, DNR Waters

gist in the metro areaand prior to that asa
hydrogeologist in DNR Waters' County Atlas
and Regional Assessment Program.

— continued on page 4

prevented by better-qualified geologists.

¢ There are few tasks that require a PG
registration in Minnesota. Wellhead
protection plans must be signed by a PE or
PG, and aquifer test reports must have a PG
signature for submittal to the DNR.

¢ In my consulting career, | have had only
one client request or require a Minnesota
PG’sinvolvement in a project.

¢ People occasionally comment on the “ PG”
designation on my business cards. They
apparently recognize it similarly to a PE
registration, at least asit relates to geology
and ground water work. Other professions
without aregistration (i.e. biologists,
ecologists) seem to have more difficulty
gaining recognition for their training and
skills.

The PG registration has gained more popul ar-

ity and prominence than other certifications

and registrations (e.g., Certified Ground Wa-

ter Professiond).

Has the PG registration benefited the profes-
sion and the public, or isthis only a*“conspir-
acy against the laity”? | would welcome your
thoughts and opinions.

— Stu Grubb, MGWA President
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Bolivian Water Supply, cont.

organization. One of their main areas of focusis
to work on leadership and ethics training; one of

the ways they do that is through Monte Blanco,
aretreat center/camp they are developing at
Tambo, the former New Tribes Mission School.
| was part of asmall team that went to work on
water and wastewater issues and both short- and
long-term site planning. We also made our-
selves available to the local water authoritiesto
help them with the myriad of problems they
face asthey try to provide clean water and ade-
quately treat their wastewater.

The areal went to isin the western part of the
Santa Cruz province. It isin the foothills of the
Andes Mountains (see Figure 1); the bedrock is
well-cemented sandstone that has been uplifted
by the rise of the Andes Mountains over the last
70 million years. Therainfall isin the range of
12-16 inches per year. At the site | was work-
ing, the San Isidro River has cut through the
foothills, creating aplain that is used for irri-

gated agriculture. One of our projects was to measure flow in the irrigation canal to determine wa-
ter loss. Using the floating orange method (see Figure 2), we determined that the canal was losing
approximately 25% of its flow over a distance of 3000 feet. Thisis an opportunity to implement

water conservation!

At Monte Blanco, we also evaluated their long-term water supply options. For the short-term, they
can continue to utilize the San Isidro River asit flows past the property (see Figure 3). Theriver
has significant concentrations of fecal bacteria, sediment, and pesticides so it would be good to
develop an aternative source. One option, groundwater supply, is problematic because locals re-
port that wells drilled in the area hit saline water. While there is awell on the property; funds are
needed to clean it out and test pump it to seeif the salt levels drop. Another option would be to
work with the local water board as they seek funds to provide clean water to the village of San
Isidro and the Monte Blanco area. Currently, the area’ s water supply is from the river viaa pipe-
line. Their plan isto build a new pipeline to get water from the river near its source, upstream of

7“-’5:‘7 B ‘

Figure 2. Stream gauging using the orange

method in the irrigation canal.

the areas that contribute bacteria, sediment and pesticides. This water would still need to be

treated but the treatment options at Monte Blanco would be simpler and cheaper. In San Isidro,
we could work with the water board to distribute solar water purifiers to the people so they could

have clean, treated water.

We had several discussions with the local water boards at the towns of Comarapa and San Isidro
and with the Alcalde, the “mayor” of the area. The water boards are very interested in gaining a
better understanding of the water resources of the San Isidro and Comaraparivers. We talked
about doing stream gauging, installing gage plates at selected points, and continuing to measure
irrigation canal loss. Having no equipment to do any of this was of course a major obstacle to our

efforts! Several of our team members also met
with the local Bolivian government hydrologic
technician. He was out of supplies (which he
buys out of hissalary) for hisrecording rain
gage. We told him we would try to find more
for him here.

Implementation of water management at Monte
Blanco, evaluation of water resources with the
local water boards, and development of water
treatment projects with the local village are rea-
sons why | hope to return and continue the
work we started. Thiswork will help Monte
Blanco and the local people manage their water
supplies and gain access to clean water.
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Figure 3. The water supply for San Isidro.
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Member News, cont.

Jeanette L eete (Jennie) has been promoted to
the Unit Supervisor position in DNR's Divi-
sion of Waters most recently held by Brian
Rongitsch until his retirement. The Hydro-
geology and Ground Water Unit is responsible
for analysis of water availability in support of
Julie Ekman's

Permits Unit

(see above)
and for

techncial anal-

Save the Datel!

MGWA's
Spring Conference
on Biofuels

May 8, 2008
See page 6 for details.

ysisof al
types of
ground water
quantity issues
over which the
Department of
Natural Re-
sources has
jurisdiction.
Recent 'hot'
topics have in-
cluded ethanol
plants, peaking
power plants, public water supply planning,
and expansion and reclamation of iron mines.
Jennie's Unit also oversees the underground
storage of natural gasin Minnesota.

Tom Roushar, PE, hasjoined HDR Engi-
neering, Inc. in the Minneapolis office asa
Senior Water/Wastewater Project Manager.
Tom brings over 30 years of experiencein
managing major capital improvement projects
covering all facets of water supply and treat-
ment, and wastewater collection, conveyance,
and treatment. Prior to joining HDR, Tom
headed Bonestroo’s Water/Wastewater Group.

LauraTriplett recently accepted a position as
assistant professor in Geology at Gustavus
Adolphus College where she will teach
hydrogeol ogy, geomorphology and global
climate change, among other courses. Her
research focuses on human impacts to
biogeochemical cycles, and in 2007 she com-
pleted her dissertation in Geology at the Uni-
versity of Minnesota, in collaboration with
scientists at the St. Croix Watershed Research
Station. Previously, she worked at the Minne-
sota Pollution Control Agency (1997-2000).

Geoff Delin, Research Hydrologist and
Ground Water Specialist with the U.S. Geo-
logical Survey (USGS) Water Science Center
in Mounds View, Minnesota, has accepted a
position as the USGS Central Region Ground
Water Specialist in Denver, Colorado. Geoff
began his career with the USGS, in the Min-
nesota District in 1979, as ateam member on
the Upper Midwest Regional Aquifer Systems

—Jennie Leete, DNR Waters

Analysis study of the hydrogeology of Paleo-
zoic aquifers. Since then, Geoff has been lead
scientist of many ground-water studies. Geoff
has many years experience with the applica-
tion of ground-water models. His most recent
effortsincluded regression modeling of
ground-water recharge and assessment of
ground-water contamination, including the
USGS Toxics Substances Hydrology Pro-
gram’s crude-ail spill research site near
Bemidji. Geoff has 56 lead-author or co-au-
thor publications that include 17 peer-re-
viewed journd articles, three Professional
Papers, and two Water Supply Papers. He has
been an active member of several professional
societies, isatechnical reviewer for a number
of refereed journals, and has participated as an
invited member on internal and interagency
science advisory panels. Geoff plansto con-
tinue to be involved in some of his Minnesota
research, and as Regional Ground Water Spe-

— Geoff Delin, USGS

ciaist, hewill continue to be available for as-
sistance on technical issues of local
importance. Geoff is expected to transfer to
the Denver areain May or June 2008.

Jeff Stoner has accepted the assignment as
Science Program Officer for anew USGS Re-
gional office, North Central Area. The new
office was developed in the Twin Cities under
arestructuring intended to bring executive
leadership closer in lineto field operations
more similar to other federal agencies and to
employ more integrated-science approaches
involving scientists from the disciplines of bi-
ology, geology, geography and water re-
sources. He will be responsible for reviewing
and coordinating programs for USGS Science
Centersin the seven-state area of Montana,

— continued on page 7

MGWA Newsletter March 2008


http://www.mgwa.org

INDUSTRY NEWS

Pace Analytical Acquires Laucks Testing

_//geAnaMfcaf

www,pacelabs.com

Pace Analytical, MGWA's newest Corporate Member, is pleased
to announce that, effective February 19, 2008, it has purchased
the assets of Laucks Testing Laboratory, Inc. in Seattle, Wash-
ington. For more than 100 years, Laucks has provided analytical
chemistry and microbiologica servicesfor environmental, indus-
trial manufacturing, clinical, pharmaceutical, toxicological and
mineralogical customers, and offers one of the most extensive
listings of approved testing parameters certified by the
Washington Department of Ecology.

Laucks Testing Laboratories, Inc. was founded in 1908. The |ab-
oratory started by providing assay services for the Alaska gold
rush. Steve Vanderboom, CEO of Pace Analytical, commented:
"We are excited to add a Pace location in Seattle. We have re-
tained an experienced staff from Laucks and will be

focused on building a strong Pace facility to serve our west coast
customers'.

PROFESSIONAL NEWS

Brooke Asleson Joins MPCA

Brooke Asleson received her Masters of Science degree from
the University of Minnesota Water Resources Science Program
and has joined the MPCA as a Senior Pollution Control Special-
ist. Brooke' sthesiswastitled “The Development and Applica-
tion of a Four-Level Rain Garden Assessment”.

In her position at MPCA, Brooke is advising the agency’s
Stormwater and Total Maximum Daily Load (TMDL) programs.
Brooke has written an article about her work which appears on
page 11 of this newsletter.

— Brooke Asleson with advisors Ray Hozalski, John Gulliver, and
John Nieber

ASSOCIATION NEWS

New 2008 MGWA Officers Elected

Scott Alexander of the University of  [FlEF
Minnesota' s Department of Geology
and Geophysicsisthe MGWA Presi-
dent-Elect for 2008. After receiving
aBachelor of Science degree in Geo-
physicsin 1984, Scott worked with
several Twin Cities companies devel-
oping shallow geophysical techniques
and monitoring systems for under-
ground storage tanks. Since 1987,
Scott hasworked full time for the
University of Minnesota as afield
and lab coordinator for the Depart-
ment of Geology and Geophysics.

He also advises University staff on
storm water and ground water issues
affecting the campus environment. He has private consulting ex-
periencein projects using chemica and isotopic tracersto help
solve ground water problems, such as fluid flow with residence
times ranging from hours and days to tens of millennia.

Jon Pallock has been re-elected to the position of MGWA Sec-
retary. Jon is President of Frontline Environmental, LLC, pro-
viding environmenta consulting and management services to
both the public and private sectors. Jon also worked eight years
as a hydrologist with the Minnesota Pollution Control Agency
and has several years of |aboratory experience as well as experi-
encein oil and gas exploration work. He has a Bachelor of Sci-
ence degree in Geology and Geophysics and a Masters degree in

— Scott Alexander,
University of Minnesota
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Geological Sciences. Heisamember of the Dakota County
Solid Waste Management Advisory Committee and isavolun-
teer firefighter for the City of Lakeville.

Eric Tollefsrud Joins Newsletter Team

Eric Tollefsrud isaPrincipa Hydrogeologist with Geomatrix
Consultants, Inc. He has an active practice assisting clients with
the investigation and remediation of contaminated groundwater.
Geomatrix isadiversified technical consulting and engineering
firm with offices throughout North Americaand a professional
staff of more than 450 scientists, engineers, and technical ex-
perts. Eric has been with Geomatrix for 13 years, and has been
an environmental
consultant for 20
years. He has an
MSin Geology
from the University
of Kansas, and aBS
in Geology from the
University of Ne-
braska— Lincoln. In
addition to member-
shipin MGWA, he
isamember of
AIPG andisaregis-
tered professional
geologist in Minne-
sota, Wisconsin and
Nebraska.

— Eric Tollefsrud, Geomatrix



ASSOCIATION NEWS

Spring MGWA Conference to Highlight
Biofuels and Ground Water

The Spring 2008 MGWA Conference is scheduled for Thursday,
May 8, 2008, at the University of Minnesota Continuing Educa
tion and Conference Center on the St. Paul campus.

The biofuelsindustry is booming, with ethanol leading the way
here in Minnesota. The industry continues to receive consider-
able political and financia support as a key part of the nation’s
future energy supply. Minnesota’s ground water resources could
be locally impacted by thisindustrial expansion. Ground water
will be acontrolling factor that shapes where and how fast the
industry develops. This conference will explore the relationship
between biofuels and ground water and how we should best use
and conserve our resources.

The conference organizing committee hasinvited an diverse
group of speakers on the subject, including:

Mark Lindquist, MN Department of Natural Resources (DNR),
State Water Use For Biofuels

Michael Y ost, Minnesota Department of Agriculture (MDA),

State and Federal Legislation

Ralph Groschen, MDA, State Biofuels Programs and Policies
Derek Crompton, University of Minnesota Extension, Small
Scale Biofuel Production

Nancy Kelly, MN Technical Assistance Program, Water and En-
ergy Efficiency in Ethanol Production

Jeff Broberg, Citizen Member of the Legislative-Citizen Com-
mittee on Minnesota Resources and President of the Minnesota
Trout Association, Trout Streams in Southeastern Minnesota
Mary Savina and Michael Griffin, Carleton College, Public ed-
ucation on geology and ethanol plant siting

Jim Sehl, MN DNR, Water Appropriations Permitting

Harvey Thorliefson, Minnesota Geologica Survey, Carbon
Sequestration and Ethanol Plants

Katsumi Matsumoto, University of Minnesota Geology and
Geophysics, Biofuel Use and Globa Warming

Mark Seeley, University of Minnesota Soil Water and Climate,
Biofuel Use and Weather Trends

On-lineregistration is available.

News from the Fall 2007 MGWA Conference and 25th Anniversary

By Jeff Stoner, Past President of MGWA

We tried something alittle different with the sequence of the Fall
Conference and the Fall Newsdletter of MGWA in 2007. That is,
they happened concurrently thanksto several high-energy mem-
bers. Typicaly the Fall Newsletter is published about a month
and a half after the conference allowing time to report on what
happened during that event. Many of the happenings from this
conference, which in part was to celebrate our 25" anniversary,
actually made it into the extrathick volume 26, number 4. Some
of ustried to predict what would happen, but that rarely works
out perfectly or even closeto reality. One event during the con-
ference was an attempt to recognize extra service to our Associa-
tion by several members. Printing that result concurrently with
the conference date would have busted the element of surprise.
Also, the conceiver of the idea crafted some recognition criteria
then proceeded to apply them inconsistently. Several folks
helped him through this dilemma during and shortly after the
conference. For the record, the recipients and a brief note of their
worthiness of effort is provided below. Leaders like this inspire
others by example and make the MGWA the successit is today.

Past President Dale Setter holm was presented a MGWA plaque
for his outstanding service to the board during the past three
years, for leading two great conferences while he was President
in 2006, for extra outreach activities particularly to educate State
legislators about ground water, and for his no-nonsense,
cut-to-the-chase leadership style.

Norman Mofjeld, Thomas Clark, Jan Falteisek, Kurt
Schroeder and Steve Robertson received a“ desk-to-desk”
plaque in recognition of consistent, unselfish time devoted to
outlining, compiling, editing and creating the quarterly newslet-
ter of MGWA. The Newsletter documents in an exceptional way
our mission, progress, and plans for MGWA. | hope this small

— Newsletter team members recognized for their service at the
Fall 2007 Conference (I to r) - Norm Mofjeld, Jan Falteisek, Jon
Pollock, Jim Aiken, Kurt Schroeder and Tom Clark - Steve Rob-
ertson is not pictured

token will be shared by active participants on this team now and
in the future.

Another plague was presented to James L undy, Steve Robert-
son, and Norman M ofjeld for their leadership and extra
volunteerism in developing and producing the 25™ Anniversary
Volume of the Newd etter—a 130-page sampling of MGWA past
contributions and (commentaries) about the future ground water
in Minnesota; spiced with facts about our organization.

Last, but not least in the plaque presentations was recognition of
decades of steadfast dedication and perseverance as the manage-
ment and publications team of MGWA, Jeanette L eete and
Sean Hunt.

The following people were recognized with a MGWA “Commit-
ment” pen for providing more than five years of unselfish service

— continued on next page

MGWA Newsletter March 2008



Fall MGWA Conference features Jack
Bacon as Keynote Speaker

The fall MGWA conference convened in St. Paul on November
13, 2007, to recognize 25 years since the founding of the
MGWA and to discuss important changes in our understanding
of groundwater in the
past 25 years. Much
of the December 2007
issue of the MGWA
newsletter was devoted
to these topics, so in-
stead of recapping
them herein detail, |
will note that the key-
note speaker at the
conference and at the
evening dinner, was
NASA scientist, Dr.
Jack Bacon.

Dr. Bacon, atwo-time

recipient of NASA’s
Outstanding Speaker award, is a noted futurist and technological
historian. One of the themes he comments on in histalksisthe
role of technology in shaping human society. For MGWA, Dr.
Bacon gave alively, educational and entertaining set of presenta-
tionsin which he talked about the pace of change in human soci-
ety and our abilities to understand and process that information.

— Submitted by Steve Robertson, Newsletter Team

— Futurist Jack Bacon

Member News, cont.

North and South Dakota, Minnesota, lowa, Nebraska, and Wyo-
ming. Jeff is leaving what used to be called the District Chief po-
sition, now titled 'Director of the Water Science Center'. MGWA
member James Stark has been named Acting Director of the
USGS Minnesota Water Science Center.

Jane Willard was appointed as a trustee of the AIPG
Foundation. Jane has along track record of serviceto AIPG.

Gil Gabanski, MGWA Foundation President and President of
GJG Environmental Consultants has accepted a permanent posi-
tion with Hennepin County Contaminated Lands Unit. Through
his existing consulting business he will continue to assist clients
outside of Hennepin County.

| |
ENGINEERS & SCIENTISTS

and Associates, Inc.&3

Environmental Investigation

Groundwater Supply and Quality Improvement
Solid Waste Engineering

Construction Management

General Civil Engineering

Contact Nick Bonow, 952-346-3859, nbonow@mccainassociates.com

PO Box 429, 5300 Hwy 12, Maple Plain, MN 55359
tel 952-346-3900 | fax 952-346-3901
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2007 Fall Conference, cont.

during our first 25 years as an association. Here is where the pre-
senter really messed up by not closely tracking service records.
Some deserving folks were not given their pens at the confer-
ence. They did receive a pen later and are included in the alpha-
betical listing below (deepest apologies to Lundy, Sabel and
Stark):

James Aiken, 8 years as advertising manager

Thomas Clark, 8 years as chief editor, 5 years on the newsl etter
team, and 4 years as membership chair, plus prolific writer for
the newdletter for a generation

Jan Falteisek, 6 years as secretary, 4 years as chief editor, 13
years on the newsl etter team.

Gilbert Gabanski, 4 years as president and 1 year as past presi-
dent (but gets an extra point for being first president)

James Lundy, 3 years as board member, 7 years on the newslet-
ter team.

Norman Mofjeld, 6 years as chief editor

Jon Pollock, 6 years as secretary, 4 years on the newsl etter team.
Steve Robertson, 12 years on the newsletter team

Gretchen Sabel, 6 years as board member

James Stark, 6 years as board member.

Several of the above listed folks are still cooking in leadership
rolesfor MGWA. | encourage you to help them out in any way
your talents move you. The services that the MGWA providesto
the industry, professionals, students and the public can only be
enhanced by your participation.

Also during the conference, we publicly thanked all of the mem-
bers who have devoted their time to contributing articles to the
over 100 issues of the MGWA Newsletter published during our
first quarter century. Several of the original contributors were
asked to comment on past articles from the perspective of today
and the future. All came through with timely and well-written
notes that made the 25™ Anniversary V olume a success.

Finally, thanksto al of you who participated in the 2007 fall
conference and banguet, and any MGWA event in the past. We
also thanked everyone who has served in aleader or support role
on behaf of MGWA. Many of these individuals have been listed
in the 25™ Anniversary Volume or have been noted in the article
in this newdletter “History of the MGWA Newsdletter Team and
Advertising Editors, 1982-2008.” | invite you to thank them indi-
vidually. Our membership response, such as happened for the
fall event, validates how we are off to a great start for the next
generation of ground-water activitiesin Minnesota.

LABORATORIES, Inc.

P.O. Box 249
NEW ULM, MN 56073-0249

independent laboratory services, specializing in
testing of groundwater, soil, hazardous wastes,
sludges and drinking water.
On site sampling services available

Call: (800-782-3557)




History of the MGWA Newsletter Team and Advertising Editors, 1982-2008

Following is alisting (to the best of my knowledge) of everyone
who has been a member of the MGWA newsletter team or an ad-
vertising editor since volume one, number one appeared in Octo-
ber 1982. Note that during most of the 1980’ sinto the
mid-1990's, the “team” consisted of just the editor. It was after
the job of advertising editor was made separate in 1995 that the
team concept for the newsletter took off. In the following, EIC
means editor-in-chief, and AE means advertising editor:

1982:
1983:
1984:
1985:
1986:
1987:
1988:
19809:
1990:
1991:
1992:
1993:
1994:
1995:
1996:

1997:

1998:

1990:

2000:

2001:

2002:

2003:

2004:

2005:

2006:

2007:

2008:

Pat Leonard Meyer (EIC); Pamela Watson (AE)

Pat Leonard-Meyer (EIC); Pamela Watson (AE)

Pat Leonard-Meyer (EIC,AE)

Kevin Powers (EIC, AE)

Kevin Powers (EIC, AE)

Kevin Powers (EIC, AE)

Lee Trotta (EIC, AE)

Lee Trotta (EIC, AE)

Lee Trotta (EIC, AE)

Jan Falteisek (EIC, AE)

Jan Falteisek (EIC, AE)

Jan Falteisek (EIC, AE)

Jan Falteisek (EIC, AE)

Tom Clark (EIC); Jan Falteisek (AE)

Tom Clark (EIC); Jan Falteisek; Jim Lundy; Steve
Robertson; Jim Almendinger (AE)

Tom Clark (EIC); Jan Falteisek; Jim Lundy; Steve
Raobertson; Jim Almendinger (AE)

Tom Clark (EIC); Jan Falteisek; Steve Robertson; John
LaFave; Jm Lundy; Leigh Harrod (AE)

Tom Clark (EIC); Jan Falteisek; Steve Robertson; Jim
Lundy; Leigh Harrod (AE)

Tom Clark (EIC); Jan Falteisek; Steve Robertson; Jim
Lundy; Charlie Tiller; Jm Aiken (AE)

Tom Clark (EIC); Jan Falteisek; Steve Robertson; Jim
Lundy; Jon Pollock; Jim Aiken (AE)

Tom Clark and Norm Mofjeld (EIC); Jan Falteisek; Steve
Robertson; Jim Lundy; Jon Pollock; Aaron Fredrikson;
Jim Aiken (AE)

Norm Mofjeld (EIC); Tom Clark; Jan Falteisek; Steve
Robertson; Jon Pollock; Aaron Fredrikson; Jim Aiken
(AE)

Norm Mofjeld (EIC); Tom Clark; Jan Falteisek; Steve
Robertson; Jon Pollock; Kurt Schroeder; Jim Aiken (AE)
Norm Mofjeld (EIC); Tom Clark; Jan Falteisek; Steve
Robertson; Kurt Schroeder; Jim Aiken (AE)

Norm Mofjeld (EIC); Tom Clark, Jan Falteisek; Steve
Robertson; Kurt Schroeder; Jim Aiken (AE)

Norm Mofjeld (EIC); Tom Clark; Jan Falteisek; Steve
Robertson; Kurt Schroeder; Eric Tollefsrud; Jim Aiken
(AE)

Norm Mofjeld (EIC); Tom Clark; Jan Falteisek; Steve
Robertson; Kurt Schroeder; Eric Tollefsrud; Jim Aiken
(AE)

— submitted by Tom Clark (aka the “Ed Asner” of the MGWA
newsletter)
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CONFERENCE AND LECTURE SUMMARIES

Fall 2007 Midwest Ground Water and Eastern South Dakota Water Conference

The 2007 Midwest Groundwater Conference was held in con-
junction with the Eastern South Dakota Water Conferencein late
October, 2007. While the conference meetings were in Sioux
Falls, a pre-conference field trip on asplendid fall day took at-
tendees to the Earth Resources Observation and Science (EROS)
Data Center, whichisaU.S. Geologica Survey (USGS) facility
outside of Sioux Falls, and to Gavin's Point Dam on the Mis-
souri River, near Y ankton, South Dakota. The conference was
sponsored by South Dakota State University, the South Dakota
Department of Environment and Natural Resources, the USGS,
the US Army Corps of Engineers, and the Eastern Dakota Water
Development District.

The EROS facility iswell worth avisit. The lobby is a showcase
of many of the technologies used in the acquisition, processing
and analysis of alarge variety of earth-based data, much of it
based on remote sensing. If you are unable to visit in person,
check out the web site (eros.usgs.gov) to see a sampling of their
work. Links are available on the site to access humongous
amounts of free data, as well as data available for afee. | recom-
mend in particular the almost real-time stream of imagery data
from one of the various Landsat satellites (earthnow.usgs.gov).

After leaving the EROS Data Center, we went down Gavin's
Point Dam, one of a series of dams on the Missouri River built in
the 1940s and 1950s, largely as aresult of the Flood Control Act
of 1944 (Pick-Sloan Plan). In addition to flood control, the dam
system was designed to provide a steady source of water for nav-
igation and electric power generation. Interesting facts about the
hydroelectric facility at the dam include the following:

4-May-93

20-Sep-91 4-May-93

g

tadpess 13-Apr-99

.- 3-Mar-99 13-Apr-39

1) the gargantuan turbines spin at only 58 rpm, which makes
sense to those among us who moonlight as electricians,

2) theimpellerslose about 300 pounds of stainless steel each
year, which must be replaced during periodic maintenance, and
3) the electromagnetic fields inside the generating facility are
sufficiently strong to destroy powerpoint files on pocket USB
drives (thus reinforcing a habit of redundancy).

The lake formed upstream of the dam is called Lewis and Clark
Lake. Thekind folks at EROS provided us with aerial images of
the upstream end of the lake (Figure 1) that show the sedimenta-
tion experienced in the area since construction. Once about 28
miles long, Lewis and Clark Lake is now closer to 20 milesin
length. In addition, downstream of the dam, the released water is
free of sediment load and, as aresult, is degrading the river bed.
The stream bed degradation, in turn, affects other resources. For
example, water table elevations in nearby floodplain and terrace
deposits are falling, and, accordingly, surface water bodies such
as lakes, ponds and wetlands are in some cases drying up.

Indigenous to the upper reaches of the Missouri River is the pal-
lid sturgeon, a prehistoric-looking fish that not surprisingly
evolved during the Cretaceous. Pallid sturgeon can grow to over
60 inches and 85 pounds in the wild, but due to habitat pressures
and the time required (over a decade) to mature and reproduce,
fish hatcheries are key to its ongoing survival. Such afish hatch-
ery exists for the pallid sturgeon near the Gavins Point Dam.
There, young rainbow trout are raised to delight children (as the
children feed the trout) as well as the pallid sturgeon (asthey are
eating them). Pallid sturgeon are so sensitive to water quality
conditions that the wa-
ter from Lewis and
Clark Lake that feeds
the hatchery must be
disinfected with large
UV lamps.

The conferencein-
cluded a number
groundwater and sur-
face water talks, in-
cluding some on water
resources management
in areas where the
Missouri River
streambed is being de-
graded. A complete
listing of the talks with
the submitted abstracts
and links to presenta-
tions can be found at:
wri.sdstate.edu/

esdwc.

— submitted by Steve

Robertson, Newsletter
Team
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Figure 1. Digital orthophoto of upstream section of Lewis and Clark Lake annotated to show observed and
predicted areas of loss of open water due to sedimentation (image courtesy of David Greenlee, USGS EROS
data center, sedimentation interpretations from U.S. Army Corps of Engineers).
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2007 Minnesota Water Resources Conference — A Recap

The 2007 Minnesota Water Resources Conference, held in Octo-
ber 2007, featured talks by water resources professional s includ-
ing resource managers, researchers, local, state and federal
agency staff, consultants and practicing hydrogeol ogists and en-
gineersthat highlighted water resources research and water re-
source management techniques.

The two-day conference attracted an attendance of over 600 and
was highlighted by plenary presentations on the history of the
Mississippi River by Dr. John Anfinson of the National Park
Service and on biofuels production by Dr. Steven Taff of the
University of Minnesota and Mark Collins of HDR Engineering.
Luncheon presentations were given by Patrick Brezonik of the
National Science Foundation and University of Minnesota on the
“National Water Research Agenda: Dawning of a New Era of
Agency Collaboration” and by James Chiles of the Minnesota
Pollution Control Agency on “Of Fire Hoses and Fish Ladders:
How Does Information Move in Y our Organization.” Chilesis
the author of the book, “Inviting Disaster, Lessons from the Edge
of Disaster.” In hisluncheon presentation Mr. Chiles presented
an analysis of the waysin which organizations exchange infor-
mation and track problems, providing fascinating details from his

Another Successful Fall Field Trip for the
Wisconsin Ground Water Association

— By Lee Trotta, WGWA President

The 2007 Wisconsin Ground Water Association (WGWA) Fall
Field Trip (October 5-6, 2007) was truly a success! Leaving the
hotel in Dubuque, the first day covered northeastern lowa with
stops at Pikes Peak, Spook Cave (one of only two in the U. S.
that can be entered by boat), Big Springs Hatchery, a sinkhole
that opened nearby that day, and the Dyersville ethanol plant.
The evening Trout Symposium was very interesting and there
was plenty of time to visit with colleagues. The second day
brought us into southwestern Wisconsin with stops at the
Dickeyville roadcut, Hoadley Hill, Majestic View Dairy Parlor,
Schreiner Park, Wyalusing State Park, Don Orr gravel pit, ame-
ander cut off by glacia processes, and the St. John’s mine.
Thanksto all the stop leadersincluding Ray Anderson, Gary
Siegwarth, Michael Bounck, Troy Thompson, Bruce Brown, Lee
Trotta, and James Knox.

— entering the aquifer at Spook Cave - photo by Lee Trotta
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investigations of natural and human disasters. More information
regarding James Chilesis available at www.invitingdisaster.com.

In addition to the plenary and luncheon talks were presentations
in the following areas. |ake management and assessment, under-
standing impacts on groundwater quality, emerging contami-
nants, urban storm water best management practices, total
maximum daily load (TMDL) policy and application, environ-
mentally sensitive design, volume reduction/infiltration, stream
habitats, managing and modeling water in agricultural land-
scapes, transportation drainage, stream morphology and restora-
tion, low impact development, flooding, landscape and
watershed management, and water resource management.

The event was sponsored by the Water Resources Center and the
College of Continuing Education and co-sponsored by the De-
partment of Civil Engineering, the Minnesota Section of the
American Society of Civil Engineers, the Minnesota Sea Grant
College Program, and the Natural Resources Research Institute.
More information about this annual conferenceis available via
the website of the University of the Minnesota Water Resources
Center, wrc.umn.edu/waterconf/index.html.

— submitted by Eric Tollefsrud, MGWA Newsletter Team

MGWA 2007 Year-End Financial Report

January 1 - December 31, 2007
(all values rounded to nearest U.S. Dollar)

Income
Individual and Corporate Dues $18,600
Advertising $3,448
Interest $293
Conference Income $54,780
Printed Materials Fees $737
Total Income $77,858
Expenses
Administration $15,797
Conference Expenses $41,631
Membership Services $15,212
Public Services $1,276
Products $30
Total Expenses $73,946
Net Income $3,913

Treasurer's Report

® 2007 ended with a surplus of $3,913 on a total income of $77,858.
This amount is less than one-half of the net income of last year.

e Upon the Board's approval the net income from 2007 will be
transferred to the MGWA Foundation in mid-2008.

e Atthe end of 2007, the MGWA had approximately $21,437
available for operations.

¢ [f you have any questions, comments, or concerns

contact Craig Kurtz at 763.757.6876 or at

craigkurtz@msn.com
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GROUND WATER TECHNICAL ARTICLES

The Development and Application of a Rain Garden Assessment Technique

By Brooke Asleson, Minnesota Pollution Control Agency

Introduction

A high priority for municipal public works departments over the
past three years (Minnesota Stormwater Steering Committee,
2005) has been the need for better and more detailed information
regarding the function and performance of stormwater best man-
agement practices (BMPs), specifically rain gardens. To help
meet these needs as well as the need for a standardized method
for assessing the effectiveness of stormwater BMPs, two storm-
water projects emerged.

Thefirst project funded by the Minnesota Pollution Control
Agency (MPCA) Stormwater Program was “ Assessment of
Stormwater Best Management Practices.” This project involved
the development and review of techniques to assess the effective-
ness of stormwater BMPs. The final outcome was a manual to
assist municipalitiesin assessing their stormwater BMPs,

The second project, which was
funded by the Metropolitan
Council Environmental Ser-
vices (MCES) and Loca Road
Research Board (LRRB), was
“ Assessment of Stormwater
Treatment Practices on the
Quantity and Quality of Run-
off.” This project involved de-
velopment and implementation
of new techniques for the test-
ing of underground facilities,
proprietary devices, rain gar-
dens, and bio-retention facili-
ties for stormwater treatment.

The research projects were un-
dertaken by the University of
Minnesota (U of M) through a
collaborative effort that in-
cluded several departments at
the U of M and local partners.
The local partners served on the Technical Advisory Committee,
provided feedback on the directions of the research, and pro-
vided opportunities to integrate local research efforts with the
project. The local partnersthat participated in this project were
the City of Bloomington, the City of Plymouth, Dakota County
Soil and Water Conservation District, Ramsey Washington
Metro Watershed District, Three Rivers District, Washington
County Conservation District, and the Wisconsin Department of
Natural Resources.

Rain gardens are locally a popular stormwater BMP due to the
variety of treatment processes they provide including: settling,
filtration, adsorption, plant uptake, and microbial degradation
(e.g., nitrification). In addition, rain gardens also provide habitat
for small mammals, birds and insects (Prince George' s County,
Maryland, 2002). The primary process occurring in rain gardens
isthe capture of rainwater runoff through curb cuts or storm
sewer inlet structures and infiltration of the water into the soil.
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— Example of a rain garden on the St. Paul campus of the
University of Minnesota

Dietz and Clausen (2005) reported that 98.8% of inflow entering
the two rain gardens monitored in their study left as subsurface
flow. Thisinfiltrated water will either enter waterways via
subsurface flow or recharge the groundwater supply. Somerain
gardens may have underdrains for improved infiltration in areas
where the native soils have low permeability or in areas where
groundwater rechargeis not desired.

A compl ete assessment of rain gardens requires a comprehensive
evauation of all of its components: inlet structures, the health
and cover of specified vegetation, soil properties (texture, color,
moisture content, bulk density), and hydraulic properties. Effi-
cient treatment of stormwater runoff by soil processes requires
soils that are stable and noncompacted due to construction activi-
ties. The soils of rain gardens are designed to promote infiltra-
tion, support vegetation and adsorb pollutants. Soil properties,
such as bulk density, texture, porosity, water content, and or-
ganic matter content, can influence the ability of the soil to allow
water to infiltrate (Buttle and
House, 1997; Maidment,
1993). Hydraulic conductivity
(ameasure of asoil’s ahility to
transmit water) is most affected
by porosity, pore-size distribu-
tion and pore continuity. The
presence of macro pores
formed by the shrinking and
swelling action of clays, freez-
ing and thawing cycles, decay-
ing roots, erosion, and
biological activity, such as
earthworms, insects or burrow-
ing animals, can also have sig-
nificant control on the water
transmission property of asoil.
Macropores range from 1 milli-
meter (mm) to over 50 mmin
diameter and serve as primary
paths for infiltration and
drainage of water (Hillel, 1998).

Soil properties, such as porosity and hydraulic conductivity, can
change over time therefore changing the rain garden’ s ability to
alow water to infiltrate. These changes can be due to compac-
tion, loss of soil structure, and/or clogging. Soil compaction re-
duces infiltration rates by reducing the pore space available for
water transmission. Soilsin rain gardens may become compacted
during construction while post-construction soil compaction
likely only occurs when heavy machinery is used for mainte-
nance or redevel opment of a site. These soil properties are there-
fore critical to maintaining afunctional rain garden and should
be monitored over time.

There are several reasons for assessing the performance of rain
gardensincluding: construction due diligence, scheduling main-
tenance, fulfilling stormwater permit regulatory requirements,

— continued on page 12
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Rain Garden Assessment, cont.

and assigning Total Maximum Daily Load (TMDL) alocations.
The increasing number of TMDL s required for impaired waters
will lead to a need for quantifying the source reduction that rain
gardens provide for determining load allocations. In addition to
providing necessary information about the current and long-term
performance of the rain garden, the data collected in an assess-
ment program can be used to improve design features of future
rain gardens. The results of the assessment also allows for anim-
proved understanding of the role of the various system
components (i.e. soil, plants, etc.) in pollutant removal and
volume reduction.

Several methods for determining the efficiency of rain gardensto
treat stormwater have been developed as part of afour-level as-
sessment program (Gulliver and Anderson, 2007):

(2) visual inspection, (2) infiltration capacity testing, (3) syn-
thetic runoff testing , and (4) monitoring. The visual inspection
involves examination of the vegetation and soil and is used to
quickly determineif arain garden is malfunctioning and in need
of maintenance or replacement. Infiltration capacity testing in-
volves the use of infiltrometers to make measurements of satu-
rated hydraulic conductivity (Ks) throughout arain garden.
Synthetic runoff testing uses supplied runoff from a fire hydrant
or water truck to fill the basin with water to determine an overall
drain time of the rain garden. Monitoring can be used to assess
the function of arain garden within a given watershed, and is
useful for watershed-scale studies to assess overall pollutant
loads to receiving waters.

Theintent of the four-level program isto begin at level one and
only progress to the next level when passing criteria have not
been completely satisfied. The main goal of this research was to
develop arelatively rapid, low-effort and low-cost approach for
assessing the performance of rain gardens. Visual inspection cri-
teria and infiltration rate measurement techniques were refined
through numerous field tests performed over the course of a
growing season.

Assessment Techniques

Visual Inspection

The visual inspection provides qualitative information to evalu-

ate whether the rain garden is functioning properly and includes:
(2) hydraulic issues, (2) vegetation, and (3) soil. Based on these
criteriaaran garden may be selected for a more detailed assess-
ment (i.e. level 2 or higher) or considered to be failing and in

% Figure 1. Photo-
& graph of the soil
texture and
color being
determined in a
rain garden.

need of maintenance. A visual assessment of the presence and
health of the plants is made by examining and recording the
color, size, and qudlity of the leaves, stem and flowers using the
design plans when available. A plant field guideis used to iden-
tify species. The percent cover that the vegetation providesis
also estimated to ensure plants are growing adequately. Therain
garden should also be inspected for the presence of wetland plant
species as thisis an indicator of the formation of hydric soils.
Soil texture can be determined using the feel method (Thien,
1979) and the USDA Textura Triangle. The color of the soil is
determined by matching the color of a soil sample from each
layer with a color chip in aMunsell ® soil-color book. Figure 1
is a photograph of these methods being conducted in the field.

Infiltration Capacity Testing

The capacity of the rain garden to infiltrate water is an important
assessment parameter and rain gardens are typically designed to
drain within 40 to 72 hours. There are several devices available
for measuring the infiltration rate of soilsin the field including:
the double ring infiltrometer, Guel ph permeameter, tension
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Figure 2. Diagram of
the Modified
Philip-Dunne
permeameter
(Nestingen, 2007).

-

0.0cm. 12.0 cm. 20.0cm. 40.0 cm.

infiltrometers and a Philip-Dunne permeameter. The
Phillip-Dunne permeameter, intended to be used in aborehole
(Munoz-Carpena et al., 2002), was modified to incorporate the
potentially limiting layer of surface soil and sediment
(Nestingen, 2007). Due to the minimal volume of water neces-
sary, ease of usein thefield, low cost of the device, and trans-
portability of the equipment, the Modified Philip-Dunne
infiltrometer (Figure 2) was selected for measuring the K« of the
rain garden soils.

The Modified Philip-Dunne (MPD) permeameter is an
open-ended, thin-walled aluminum cylinder which has a maxi-
mum height of approximately 60 centimeters (cm), a minimum
height of 30 cm, and a diameter of 10 cm. A transparent
piezometer tubeis located 5 cm from the bottom on the outside
of the device with measurement markings along it for making vi-
sual readings. Its use involves afalling head technique that as-
sumes three-dimensional flow through isotropic homogeneous

— continued on page 13
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Rain Garden Assessment, cont.

soil. The device is pounded into the soil to a depth of 5 cm then
filled with water to a height of 43 cm. The water height over
timeisthen recorded. Theinitial and final soil moisture content
of thetop 6 cm of soil isrequired to calculate K¢ (an easy to use
Microsoft Excel spreadsheet template was developed to calculate
K Using the MPD measurements and can be downloaded from
the project website: wrc.umn.edu/outreach/stormwater/
bmpassessment/level s/l evel 2/index.html). It can be measured di-
rectly using the gravimetric method or indirectly with a capaci-
tance probe. Bulk density measurements are required to convert
gravimetric water content to volumetric water content. These
measurements can also be used as an index of the degree of com-
paction. For this research, MPD infiltrometers measurements
were made throughout each basin and the coordinates were
determined using a Trimble ProXR global positioning system
(GPS) unit.

The median K¢ value was calculated for each site to estimate the
total time required for the rain garden to empty when filled to its
capacity or water quality volume (WQV). Theinfiltration dis-
charge (Q) is calculated based on the measured median K &
value and the surface area of the rain garden. Thetimeto drainis
then determined using the calculated Q; and the WQV. Thistime
isthen converted to hours to determine if therain garden is
draining within the required or desired timeframe.

Synthetic Runoff Tests

Thethird level of assessment included filling the rain garden to
capacity using afire hydrant or water truck to evaluate the drain
time of the entire rain garden. Once the rain gardens were filled
with water the relationship of water level versus time was re-
corded using a staff gauge and a stop watch. To verify the accu-
racy of visual measurements, continuous measurements were
also collected with an ultrasonic sensor mounted to a post at the
lowest point in the basin. During the synthetic runoff test the to-
tal time required for the entire basin to drain was measured. The
result of this test was then compared to the drain timethe rain
garden was designed to achieve as well as the estimated drain
times computed using the results of the MPD tests.

Monitoring

Monitoring is the most comprehensive assessment method and
relies on natural rainfall and runoff. Flow measurement, sample
collection, and sample analysis are required to determine the vol-
ume of water and mass pollutants entering and exiting the sys-
tem. Although both monitoring and synthetic runoff testing can
provide information on infiltration and pollutant removal perfor-
mance, monitoring can also provide data on runoff and pollutant
loading for the local watershed. Nevertheless, monitoring results
will typically have alarger associated uncertainty because of the
uncertainties and variability of theinflow (Erickson et al., 2007).
While the monitoring of rain gardens for comprehensive water-
shed studies may be desired in some instances, this fourth level
of assessment was not included in the study reported herein.

Assessment Results

Visual Inspection

A total of twelve sites were evaluated to be included in the de-
velopment and implementation of the four-level assessment pro-
cedure. Of the twelve rain gardens considered for usein the
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development of the assessment techniques, extensive datawas
collected at eight over one growing season (four were not evalu-
ated further due to obvious problems observed during a prelimi-
nary visual inspection). The sizes of the rain gardens ranged
from 300 square feet to 14,500 square feet. The smallest rain gar-
den was located in aresidential areareceiving stormwater runoff
from the street viaa curb cut inlet. Several other rain gardens re-
ceived runoff from parking lot areas, or a combination of storm-
water runoff sources. The three oldest rain gardens were installed
in the fall of 2003 and were online (i.e., receiving runoff) in the
spring of 2004. Eight of the rain gardens were evaluated using
both level one (i.e. visual inspection) and level two (i.e. capacity
testing) assessment techniques. Three of the sites were evaluated
using synthetic runoff testing (i.e. level three). None of the sites
where alevel three assessment was conducted were constructed
with underdrains. Three of the rain gardens assessed using the
first two levels of assessment did contain underdrains and were
aso the three largest rain gardens eval uated.

All of the rain gardens contained various species of native peren-
nial vegetation. Four of the sites contained new plantings and,
based on their stage in development, were considered to be in
good health. With the exception of the four sites determined to
be not functioning properly, most other sites had well-established
vegetation that appeared to be healthy. One site was rated as
poor based on the presence of failing trees. Nevertheless, the
prairie grasses and perennial plantsin that rain garden appeared
to be established and growing well.

Further inspection of the soil properties at this particular location
will provide insight into possible causes of the failing health of
the trees. A soil core was taken to a depth of approximately
forty-seven inches and the texture and color of that profile was
determined in the field. Several bulk density samples were taken
at each functional site for the conversion of water content and for
aquantification of the level of compaction. The bulk density of
soils under standard conditions ranges from 1.30 to 1.35
grams/cm®. Sandy soils with arelatively low volume of pores
may have abulk density of 1.6 g/cm®, whereas aggregated |oams
and clays soils may fall below 1.2 g/cm?®. The measured bulk
densities of the rain gardens assessed cover awide range values,
but fall within the expected ranges.

Based on these measurements, compaction did not appear to be a
problem for any of the rain gardens. The topsoil of several rain
gardens consisted of a sandy loam soil. Examining the entire soil
profile of the rain gardensis important for the detection of re-
strictive soil layers which will control the rate at which water
moves through the soil profile. One rain garden contained a
lower permeability silt loam soil layer beneath the sandy loam
topsoil. Two additional sites had underlying native soil of finer
texture than the overlying topsoil, however, these rain gardens
were designed with underdrains to compensate for this situation.
The sail profile at the site containing the failing trees consisted
of forty inches of sand overlying gravel. The poor retention of
water and nutrients by sand are a potential cause of the failing
plants discovered during the inspection of the vegetation.

Infiltration Capacity Testing

Six MPD infiltrometers were used simultaneously. Therefore, in-
filtration capacity testing was typically completed within eight
hours at each rain garden, with the exception of one site (20

— continued on page 14
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Rain Garden Assessment, cont.

hours) dueto its large size. The time required for each individual
MPD test to be completed ranged from 10 minutes to 8 hours.
Only 1% of the MPD tests were terminated due to minimal
change in water level over a period of several hours. The number
of locations where measurements were made using the MPD var-
ied among the rain gardens from 4 to 40 due to differencesin
rain garden size. The variability of K¢ within each rain garden
was extremely large as expected and the coefficient of variation
(CV=standard deviation/mean) ranged from 57% to 174%. The
highest measured K« value was 0.08148 cm/second and the low-
est was 0.0000007 cm/second. Based on the combination of sta-
tistical tools utilized, it was determined that alog-normal
distribution fit the data best in all cases. Based on the GPS coor-
dinates taken at each location within the rain gardens where K¢
was measured, maps were devel oped to demonstrate the spatial
variability. Figure 3 is an example of one of the siteswhich dis-
played alarge range of K values. In summary the lowest K o
values occur most often near inlets and at the center of the
basins, coinciding with the areas most impacted by water flow
and sedimentation
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Figure 3. Map showing the range of K¢y values measured using
the MPD infiltrometer at various locations within the Thompson
Lake Rain Garden.

Synthetic Runoff Tests

The three rain gardens where synthetic runoff tests were per-
formed drained well within the required 72 hour drainage period,
indicating that the rain gardens were functioning properly with
respect to infiltration. The mean and median values of Ky ob-
tained from the MPD tests were used to estimate the drain time
based on the same initial volume used for each synthetic runoff
test. The appropriate K« value used to estimate drainage time, if
the piezometric head difference is assumed to be equal and the
low K« values are spaced randomly, is shown by Darcy’s law to
be the arithmetic mean. Nevertheless, the median K is better
than the mean as an estimator of drainage time. Perhaps the loca-
tion of the higher K« values around the perimeter of the basin
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influenced the mean to a greater extent than they influenced
drainage time. As the drainage progresses, for example, the re-
gion around the perimeter of the basin would cease to participate
in drainage.

With the exception of one rain garden, the estimated drain times
using the median value of K from the MPD test data were con-
sistent with measured drain times. The site in which there was in-
consistency was the rain garden with the restrictive soil layer
below the topsoil. The level one assessment results were useful
in explaining the large discrepancy. The benefit to conducting a
synthetic runoff test is that the drain time can be determined
quickly and easily. Infiltration capacity testing, however, pro-
vides information on spatial variability in infiltration behavior
which could be useful for specifying areasin need of mainte-
nance. Thereis aso the potential to incorporate pollutants of in-
terest into the model for determining pollutant removal
efficiencies.

Conclusion

All three levels of assessment provided helpful information re-
garding the overall function of rain gardens. Visual inspection of
the vegetation and soils provided information on their ability to
contribute adequately to the uptake and infiltration of stormwater
runoff. Capacity testing provided information on the spatial vari-
ability in K« which could be used to estimate the overall drain
time of the rain garden. The combination of level one and two
assessmentsis particularly useful for assisting in the develop-
ment of maintenance tasks and schedules. Synthetic runoff tests
(level 3) rapidly determine drain times and can be used to assess
the removal efficiencies of particular pollutants. Of the twelve
rain gardens assessed in this research, four were not functioning
properly and two of them had the potential for failure. The
multi-level assessment approach identified potential causes and
therefore solutions to solving the problem. The development and
application of this assessment approach demonstrated that as-
sessment using all three levelsisthe most effective and compre-
hensive method for evaluating the ability of rain gardens to treat
stormwater. Nevertheless, when there are alarge number of rain
gardens to evaluate and limited funds available, level 1
assessment can be used to identify obvious problems.

While the use of rain gardens to treat stormwater runoff isa
common stormwater BMP in urban and suburban areas, thereis
still much to learn regarding their long term function, mainte-
nance requirements, implications for ground water and optimal
performance requirements. Interactions between stormwater, soil
and vegetation are numerous and complex. Quantifying these in-
teractions and the implications that they may have is necessary as
rain garden implementation increases. The tools developed
through this research provide an opportunity to use standardize
techniques which can be compared among researchers for a com-
prehensive understanding of the performance of rain gardens
under various conditions to treat stormwater runoff.

The project, “ Assessment of Stormwater Best Management Prac-
tices,” integrated this rain garden research project into the
on-line manual which was developed to provide guidance for the
assessment of all stormwater BMPs and can be found at:
wrc.umn.edu/outreach/stormwater/bmpassessment/index.html.
Additional funding from the Stormwater Steering Committee

— continued on page 15
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Rain Garden Assessment, cont.

will allow for the continuation of the project under the title As-
sessment and Maintenance of Stormwater Best Management
Practices and will build upon and expand this research by incor-
porating maintenance procedures, develop and evaluate the new
testing methodology, and assess the implications of increased in-
filtration from impermeable surface runoff on groundwater qual-
ity. Thiswork was conducted by Brooke Asleson at the U of M
under the guidance of Dr. John Gulliver, Dr. Raymond Hozalski,
and Dr. John Nieber. The author coordinated and led the research
efforts with graduate student, Rebecca Nestingen. For more in-
formation regarding this project contact Brooke Asleson at
brooke.asl eson@pca.state.mn.us.
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Springshed Mapping Project in Southeast

Minnesota

By Jeff Green, DNR Waters

The Legislative Citizen Commission on Minnesota Resources
has funded a two-year study to identify and delineate supply
areas (springsheds) for springs serving as coldwater sources for
modern and historic trout streams (see Figure 1) and to assess
impacts on these important resources from land and water devel-
opment. Trout streams depend on a steady supply of clean, cold
water to exist.

Each of Minnesota s trout streams is sourced from springs. Trout
springs are under increasing pressure from changing land use in
the Minnesota’ s karst lands from the Twin Cities metropolitan
areato the lowa border. Additional large groundwater withdraw-
alsfor energy production and other development loom in the
future.

Delineation of the recharge areas or springsheds of the trout
springsisacrucial first step in the protection of the trout fisher-
ies and the restoration of those that have been degraded.

Dye tracing, the proven method for accurately delineating
springsheds in karst, is the “gold standard” but is logistically dif-
ficult to apply statewide. Development of supplemental
springshed mapping toolsis a critical component of extending
springshed mapping to wider scales.
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Figure 1. Springsheds and trout streams in southeast Minnesota.
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Never Mind EDB, What About 1,2-DCA? Minnesota’'s Curious Little Piece of the Puzzle

by Mark Toso, Minnesota Pollution Control Agency

As state regulators, working the day-to-day grind of site
remediation, we often only see what’s happening in our own lit-
tle worlds. Because of this, we sometimes have information
we've picked up along the way that could be beneficial to others
but that gets lost in the shuffle or filed away when the next big
project comes along. This occurred to me one day while reading
through some past issues of LUSTLine. While afew articles
made it pretty obvious that there was a heightened national con-
cern over the leaded gasoline additive ethylene dibromide
(EDB), my first reaction was: “Never mind EDB, what about
1,2-DCA?" (See LUSTLineissues#47, “Lead Scavengers. A
Leaded Gasoline Legacy?,” #50, “What South Carolinals Learn-
ing about Ethylene Dibromide at LUST Sites,” and #51, “L eaded
Gasoline? Hmm, What' s in Those USTs?")

Our Long-Term Scavenger Hunt

Recent articles and presentations at the National Tanks Confer-
ence by other states (particularly South Carolina) have empha-
sized the need to expand groundwater analysis to include the
leaded-gasoline additives EDB and 1,2-dichloroethane
(1,2-DCA). In Minnesota we' ve been fortunate to have some
very forward-thinking people in our environmental programs.
Since the creation of our leaking underground storage tanks
(LUST) program in 1987, volatile organic compound (VOC)
analysis using USEPA method 8260 has been required for all
first-round groundwater sampling. Our VOC-parameter list was
designated by our Health Department lab and included the
leaded-gasoline additives EDB and 1,2-DCA (and with even
more impressive foresight, methyl-tert butyl ether (MtBE) in
1989). Although it’s likely our VOC sampling requirement was
implemented to screen for nonpetroleum contaminants (more
than one chlorinated plume was discovered this way), we' ve
been keeping track of EDB and 1,2-DCA for along stretch.

As reported previously in LUSTLine, both EDB and 1,2-DCA
were part of the tetraethyl lead (TEL) additive package designed
to remove excess lead from gasoline-engine combustion cham-
bers. Since 1942, these two compounds were added in molar ra-
tioswith lead that resulted in almost equal quantities, ranging
from 0.27 —0.34 g/L, (Falta, June 2004). An interesting side note
isthat EDB is added to aviation gasoline because chlorine from
1,2 DCA in the exhaust would be corrosive to aluminum air-
frame parts. And since TEL was only added to increase the oc-
tane rating for gasoline engines, it would never have been used
in any turbine engine (jet) fuels, which comprise the vast major-
ity of aviation fuels used today.

Minnesota' s experience with these two additivesisthat EDB is
not a significant problem. An informal survey of Minnesota Pol-
[ution Control Agency (MPCA) petroleum-remediation program
staff found that while we have numerous examples of drinking
water wells that are contaminated with 1,2-DCA, only two are
known to contain EDB (up to 1.4 ug/L). In both cases, the
1,2-DCA concentrations were much higher than the EDB and
also exceeded the state drinking water standard of 4 ug/L (the
federal maximum contaminant level (MCL) is5 ug/L). In addi-
tion, routine analysis of public water supply wells by the Minne-
sota Department of Health, using method 8260B, has never
detected EDB; however, 1,2-DCA has been detected in 26 wells.
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Looking Harder and Meaner for EDB

Because of the extremely low drinking water standards for EDB
(0.004 ug/L state health risk limit (HRL) and 0.05 ug/L federal
MCL), the elevated detection limits with method 8260B were a
concern. The current thinking is that perhaps EDB was persi stent
below detection levels, which typically arein the 0.4-1.0 ug/L
range. So when the USEPA Office of Underground Storage
Tanks (OUST) in collaboration with the USEPA Office of Re-
search and Development (ORD) got word out that it was looking
for leaded-gasoline rel ease sites to sample for low-level EDB us-
ing EPA method 8011 through the Kerr Environmental Research
Lab, we were more than happy to participate.

One site we submitted represented a typical scenario seenin
Minnesota. In the beautiful north central city of Alexandria, a
large petroleum-distribution terminal is situated above an aquifer
consisting of predominantly sand, occurring from 80-120 feet
below grade. Separating this deep aquifer from a shallow
surficial aquifer isaconfining unit consisting of clay-rich till that
is 30-40 feet thick. The deep aquifer is considered the sole
source for the city and surrounding area, and downgradient from
theterminal it is contaminated with 1,2-DCA, but not EDB.

Since the terminal islocated just inside the city limits, approxi-
mate 300 deep-aquifer wells were impacted in new residential
developments outside the city. We have been tracking 1,2-DCA
concentrations of up to 8.0 ug/L in select offsite wellsin this
area; several have exceeded the state standard of 4 ug/L (MCL is
5ug/L). These levels have remained relatively consistent over
thelast 12 years. The front edge of the plume has been migrating
slowly to the current maximum extent of 3,200 feet
downgradient (ironically the few residences that have shallow
sand-point wells have no contamination). With the exception of
therare, extremely low-level detection of a benzene, toluene,
ethyl benzene and xylene (BTEX) compound, 1,2-DCA was the
only compound detected.

The highest 1,2-DCA concentration seen in any onsite deep well
was 20 ug/L, again without any detectable EDB. The last EDB
detection at the site was in a shallow aquifer well in June 1994 at
1.2 ug/L. There have been no detections of 1,2-DCA in ashal-
low-aquifer well since April 1999. This could be the result of
various remediation systems that have operated entirely in the
shallow aquifer since the early 1990s.

A total of eight well samples were submitted to the Kerr Envi-
ronmental Research Lab for low-level method 8011 EDB analy-
sis. Of these, two were onsite monitoring wells, and the
remaining six were offsite private wells. These wells were all se-
lected based on historical detection of 1,2-DCA. All samples
were aso analyzed for VOCs using EPA method 8260B. All but
one well had adetection of 1,2-DCA. However the 8011 anaysis
did not detect EDB in any of the wells at alevel of 0.010 ug/L.

And the Winner Is...1,2 DCA

Asistypical of what we experience in Minnesota, the 1,2-DCA
outlived al the other VOCs at this site. While the degradation of
these two additives in leaded-gasoline releases is not well

— continued on page 17
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What about 1,2-DCA?, cont.

understood, it's clear that at least in Minnesota, EDB is attenuat-
ing at arapid rate and 1,2-DCA isnot. In fact our experience has
been that of all the VOCs we analyze for at petroleum-release
sites, 1,2-DCA isthe longest-lived, most traveled compound
we've seen. It may even rival MtBE for risk to drinking water
supplies (incidentally, MtBE was found in the onsite deep wells
beginning in 2003).

Why Minnesota’ s data seem to contradict that of states such as
South Carolina, where EDB is more prevalent, is a puzzle. This
is especially interesting when you consider that we see the same
results across awide variety of geologic settings (i.e., glacial,
carbonate, and igneous bedrock formations). Perhaps there are
some significant differencesin geochemistry (thereis the obvi-
ous difference in temperature) or some other factor. 1t's known
that EDB had been used as an agricultural pesticide more widely
in South Carolina and that there might even be more recent
leaded racing gasoline releases than Minnesota.

So far, there is nothing to suggest that we need to make a change
in our investigation and cleanup policy. However, if you are con-
cerned about EDB and not currently sampling for 1,2-DCA, you
might want to think about reevaluating your strategy. And stay
tuned for additional information as we plan to develop this and

several other case studies as part of the national evaluation of
|eaded-gasoline scavengers.

But That's Not Quite the End of Our Story

It's always something! We have also been seeing occasional de-
tections of 1,2-dichloropropane (1,2-DCP), which isusually
found associated with 1,2-DCA. Often the levelsare right at the
detection limits of method 8260B, but some have been as high as
46.5 ug/L (MCL is5ug/L). While one of the listed uses of
1,2-DCPisas alead scavenger, a mgjor manufacturer of TEL ad-
ditives claimsits use was extremely limited. There is the possi-
bility that 1,2-DCP is produced as a byproduct during the
manufacture of 1,2-DCA. However, there was apparently an
acute shortage of 1,2-DCA between 1957 and 1960, and
1,2-DCP was used as a replacement. This may hold promise for
dating some old releases. We plan to investigate this further as
well.

Mark Toso is a hydrogeologist with the Minnesota Pollution Con-
trol Agency in St. Paul. He can be reached at

mark.toso@pca.state.mn.us or 651-297-8669. This article was
originally published in LUSTLine Bulletin #57, November 2007.
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The Lotus Lake Well Field: When You're Out of the Blue and Into the Black

By Ray W. Wuolo, Barr Engineering Company

During the peak of last summer’ s drought, three wellsin
Chanhassen’s Lotus Lake well field went from producing a com-
bined yield of about 2,000 gallons per minute (gpm) to nearly
nothing within afew days. The City implemented temporary
lawn-watering restrictionsin order to compensate for the reduced
pumping capacity. Those restrictions were lifted in August 2007,
as the drought broke. The three wells (Wells 2, 5, and 6), re-
mained shut off to allow their capacities to recover. However,
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Figure 1. The Lotus Lake well field, Chanhassen.
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they didn’t.

The specific capacity of awell (pumping rate divided by
drawdown) can decline for avariety of mechanical reasons: fail-
ure of pumping equipment; obstructions in the discharge line;
clogging of the well screen, open hole, or filter pack; or collapse
of the well screen or open-hole portion. These are usually repair-
able conditions, although in extreme circumstances, such asthe
collapse of awell bore, a new well may need to be drilled. City
staff verified that there was nothing wrong with the construction
of their wells.

Specific capacity can also drop in response to
lower potentiometric head. During peak summer
watering season, well interference from nearby
pumping wellsis a common cause of reduced yield
in some parts of the metro area and during pro-
longed droughts, increased regiona water demand
can result in alowering of the potentiometric sur-
face over alarge area. Water levelstypically re-
bound after peak pumping periods, abeit
potentiometric heads may be slightly reduced. In
the case of the three Chanhassen wells, water levels
in the wells did not recover after a month without
use. In fact, water levels did not rise even when all
of the other wellsin the well field were shut down.
What happened in Chanhassen’s L otus Lake well
field was something not seen before in the Twin
Cities area— the nearly complete (and probably

— continued on page 18
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Lotus Lake Well Field, cont.

permanent) depletion of storage within an aquifer. A more collo-
quia term for thisis “aquifer mining”.

There are six wellsin the Lotus Lake well field. Wells 2, 4, and
10 are completed in the Prairie du Chien-Jordan aquifer system.
WEells 5, 6, and 11 are screened in an unconsolidated sand and
gravel aquifer that overlies the Prairie du Chien Group. The un-
consolidated aquifer is very transmissive and over 100 feet thick
in the vicinity of the wells. Separating the unconsolidated aquifer
from the bedrock aquifer isagravelly clay that istypicaly 25 to
100 feet thick.

Examination of the well-field layout leads to an immediate suspi-
cion that well interference effects between Wells 2, 5, and 6 must
be very large due to their close proximity to one-another (the
three wells are within 150 feet of each other). In fact, well inter-
ference has not been a problem here because only Wells 5 and 6
are completed in the unconsolidated aquifer and the
transmissivity of this aquifer is so large that interference between
the two wellsis small. There are many examplesin the Twin Cit-
ies of high yielding wells located next to one another but com-
pleted in different aquifers — leakage resistance afforded by a
separating aquitard can minimize well-interference effects.

Thelikely cause of the loss of specific capacity for Wells 2, 5,
and 6 revealsitself by contouring and drawing of cross sections.
Logs of wellsin the area were used to construct an isopach map
of the unconsolidated aquifer (Figure 2). Materials described in
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Figure 2. Thickness of the unconsolidated aquifer.

the driller’ slogs as having atexture of sand or coarser were con-
sidered aquifer material, whereas silts, clays, and clayey gravels
were considered to be lower permeability till deposits. The re-
sulting isopach map suggests that the unconsolidated aquifer
trendsin anarrow north-south band and is less than 25 feet thick
in most locations. The unconsolidated materials are much thicker
(over 100 feet) in theimmediate vicinity of the City’s municipal
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wells but thin considerably away from these wells.

A north-south cross section through the well field (Figure 3)
shows that the sandy-to-gravelly clay till that separates the un-
consolidated aquifer from the underlying Prairie du Chien-Jordan
aquifer ismissing near the municipa wells, resulting in a“win-
dow” through the basal till that provides good hydraulic connec-
tion between the two aquifers. What is also apparent is the thick
sequence (100 to 200 feet) of low-permeability till deposits that
everywhere overlie the unconsolidated aquifer. The overlying till
unit is continuous and it is hard to imagine that these tills allow
much in the way of recharge from infiltrating precipitation or
|eakage from lakes and wetlands. The most likely mechanism for
recharge of the unconsolidated aquifer is by upward leakage
from the Prairie du Chien Group through the window in the basal
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Figure 3. North-south cross section through well field.

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

So, what happened to the City’ s wells? Here is one hypothesis.
Before widespread pumping began in southeastern Carver and
southwestern Hennepin County (early 1960’s), the hydraulic
heads in the Prairie du Chien Group and the unconsolidated aqui-
fer were likely nearly equal to one another and the unconsoli-
dated aquifer was fully saturated. There likely was little leakage
between the two aquifer systems because there was no hydraulic
gradient (Figure 4).

The hydraulic head of the Prairie du Chien Group was lowered
in response to pumping of Chanhassen Well 2 and other pump-
ing in the region (Figure 5). The lowering of hydraulic head in
the Prairie du Chien Group caused downward leakage from the
unconsolidated aquifer, with the largest rate of leakage likely
taking place through the “window” in the basal till. In response
to this leakage, the hydraulic head in the unconsolidated aquifer
began to drop. When the hydraulic head reached the top of the
unconsolidated aquifer, water that was stored in the pore spaces
of the aquifer began to drain, causing dewatering of the top of
the aquifer. Replenishment via recharge from the overlying till
was likely minimal.

WEells 5, 6, and 11 were installed and began pumping in the un-
consolidated aquifer and Well 2 continued to pump. Pumping of

— continued on page 19

MGWA Newsletter March 2008



Lotus Lake Well Field, cont.

Wells 5, 6, and 11 further depleted storage in the unconsolidated
aquifer and the hydraulic head dropped more (Figure 6).
Regional pumping in the Prairie du Chien Group, combined with
pumping of Well 2, further lowered the hydraulic head in the
Prairie du Chien Group and prevented the Prairie du Chien
Group from recharging the unconsolidated aquifer from below.

The hydraulic head in the Prairie du Chien Group lowered to its
current level near the pump intakein Well 2, resulting in a sub-
stantial drop in specific capacity of thiswell. The unconsolidated
aquifer was now dewatered to alevel where the hydraulic head
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Figure 4. Pre-development ground-water flow.
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was dlightly above the pump intakes for Wells 5 and 6 — these
wells, then had substantially reduced capacity because there was
very little available drawdown left (Figure 7). Well 11, whichis
about 500 feet from the other wells and is screened slightly
deeper in the unconsolidated aquifer, continues to have sufficient
available drawdown to operate. However, much of the unconsol-
idated aquifer depleted of storage. According to DNR water ap-
propriations records, Chanhassen has pumped atotal of about 4
billion gallons of water from the unconsolidated aquifer. That
volume of water is about 60 percent of the available storage,
which is calculated to be about 6.5 billion gallons. If thereis
very little recharge to replenish storage, conditions appear to be
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Figure 6. Ground-water flow with wells 2, 5, 6, and 11 pumping.
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Lotus Lake Well Field, cont.

ripe for long-term well-yield problems.

What’ s the prognosis? In September 2007, city staff measured
the static (non-pumping) water levelsin the Lotus Lake well
field wells and also measured changes in water levels when Well
11 was turned on and off. They found that the static water levels
in al of the wellswere at about the same elevation. They also
found that water levels responded to cessation of pumping, but
not at the level one might normally expect (i.e. only a couple feet
at most). Thislack of responseis likely the result of unconfined
conditions within the unconsolidated aquifer. Unconsolidated
aquifers are slow to respond to changesin pumping because of
the high values of storage.

Over the winter, water levelsin the Prairie du Chien Group may
rise and begin to recharge the sand and gravel aquifer from be-
low. However, it isunlikely that the upward vertical flow into
the unconsolidated aquifer will be sufficient to replenish much of
the depleted storage. In spring, when demand increases, Wells 5
and 6 may be operational but only for avery short period. There
islikely insufficient time during the winter to replenish storage.
Infact, it would likely take many years of no pumping in the un-
consolidated aquifer combined with high potentiometric levelsin
the Prairie du Chien Group to result in substantially resaturation
of the unconsolidated aquifer. The City is moving swiftly to in-
stall two new Prairie du Chien-Jordan aquifer wells, spacing the
wells sufficiently far apart from one another. They are also low-
ering the pump intake in Well 2 to increase the available head.

Could this situation have been foreseen? Probably not. In hind-
sight, more water-level monitoring of the unconsolidated aquifer
may have provided an earlier indication of thingsto come. Itis
important to remember that these wells went from producing
nearly 1,000 gpm each to nothing in the span of about aweek as
the available drawdown reached a critically low value. It’s hard
to get a sense of storage depletion from monitoring water levels
inwells that are pumping nearly all the time. In high-trans-
missivity aquifers of limited extent, pumping rates can go south
so quickly that well yield is not areliable indicator of problems.

What are the lessons of the Lotus Lake well field “experience”?
First, it isimportant to recognize that glacial drift aquifers are not
easy to characterize in terms of interconnectivity and extent. It
may be prudent to assume they are of very limited extent. Map-
ping isimportant because aquifer testing (even month-long test-
ing) may not provide an indication of future storage depletion
issues. It is also vitally important to understand the mechanisms
by which a prospective water-supply aquifer is recharged be-
cause pumped storage must be replaced to prevent mining. Gla-
cia drift aquifers are often hydraulically connected to underlying
bedrock aquifers and pumping from both aquifers may be rob-
bing Peter to pay Paul. We must always think in terms of aguifer
systems. What happened in the Lotus Lake well field reminds us
that the specific capacity of ahigh yielding well can drop like a
stone if the potentiometric surface reaches a critically low level.
The occurrences at Lotus Lake show that we can inadvertently
mine aquifers, even in the water-blessed Twin Cities. Where re-
charge islimited, aquifers with depleted storage may remain un-
usable for a generation. In the immortal words of Neil Y oung,
“Once you're gone, you can’t come back —when you're out of
the blue and into the black.”
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|
Study of Point-of-Use Treatment Devices
for Removal of Perfluorochemicals

By the Well Management Section, Minnesota Department of
Health

Since 2004, a class of chemicals known as perfluorochemicals
(PFCs) has been detected in groundwater in southwestern Wash-
ington County and northern Dakota County, affecting the com-
munities of Cottage Grove, Lake EImo, Newport, South St. Paul,
St. Paul Park, Oakdale, and Woodbury. To date, testing by the
Minnesota Department of Health (MDH) and the Minnesota Pol-
lution Control Agency has detected one or more PFCsin 45 mu-
nicipa wells and over 700 private wells. PFCs are a group of
chemicals that were manufactured by the 3M Chemolite facility
in Cottage Grove, beginning in the late 1940's, and utilized in a
wide variety of products, including water- and stain-resistant fab-
ric coatings (i.e. Scotchgard™), film coatings, fire-fighting
foams, and non-stick products (i.e. Teflon™). Manufacturing
wastes were disposed of at three sitesin Lake EImo, Oakdale,
and Woodbury and at the Chemolite facility. PFCs are very mo-
bile in groundwater, are very stable and resist degradation, and
show some characteristics of bioaccumulation. The health risks
of PFCs are the focus of active scientific research.

With such a widespread impact on drinking water supplies, ava-
riety of options for providing clean drinking water are being ex-
plored. Because PFCs are such a unique group of chemicals and
because testing for PFCs has only been available since 2004,
thereis limited information regarding the capability of existing
water treatment technol ogies to reduce or remove PFCs. The
2007 Legidature directed the MDH to evaluate point-of-use wa-
ter treatment devices for effectivenessin removing PFCs from
water. The MDH issued a Request for Proposals (RFP) on July
30, 2007, seeking proposals from independent testing |aborato-
riesto evaluate a variety of point-of-use treatment devices for
PFC removal. The contract was awarded to the team of Water
Science & Marketing, LLC (WSM), and the Water Quality Asso-
ciation (WQA).

The first task was to survey manufacturers of point-of-use water
treatment devices and identify those devices that the manufactur-
ers would recommend for evaluation. Staff from MDH, the U.S.
Environmental Protection Agency, WQA, and WSM reviewed
the manufacturers' recommendations and selected 14 devices for
bench- scale testing at the WQA testing facility in Lisle, Illinois.
All water analyses are performed by the MDH Public Health
Laboratory. Devices being tested include carbon filters (utilizing
granular activated carbon, carbon block or other carbon media),
reverse-osmosis membranes, and resins. Bench scale testing was
completed by December 2007. The team then selected the eleven
best-performing devices and currently is testing them in the field
at two locations (an Oakdale municipal well having a mixture of
PFCs and amunicipa well in St. Paul Park having just one PFC
— perfluorobutanoic acid). The study is expected to be completed
by May 1, 2008. If you have questions about the study, please
contact Tom Alvarez at (651) 201-4581 or Mike Convery at
(651) 201-4586.
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GREG BRICK'S GROUND WATER HISTORY

Strange Wells of Yesterday

By Greg Brick, Department of Geology & Geophysics, University
of Minnesota

How did Minnesotans get their fix for ground water news before
the Minnesota Ground Water Association Newsletter came
along? Perhaps from newspapers? | spent several days going
through a defunct newspaper, The West Saint Paul Times (pub-
lished from 1887 to 1938) on microfilm at the Minnesota History
Center for one of my research projects. Along the way, amid the
eyestrain, | found entertaining references to ground water phe-
nomena around the world, and here are a few of the more un-
usual. Some of the clippings below are abridged, but the original
wording has been retained, and they are presented in chrono-
logical order.

FLORIDA UNDERGROUND (December 7, 1889)

“Taking about adventuresin strange places,” said J. S. M.
Hodge, of Jonesville, as he settled himself down in athree
legged chair in the office, “one year ago | had an experience that
| shall not soon forget or repeat. In my neighborhood there are
numbers of natural wells. These wells are round, and the walls
are of rock. Some of these wells are very deep and others have
no bottom.

“One year ago my neighbor, Henry Turner, lost a calf, and after
searching for it aweek he decided that it had fallen in one of
these unused wells and came to me for assistance. | told him that
the calf was dead, but consented to go down the well. Descend-
ing to the depth of about forty feet | came to what | supposed
was the bottom. Becoming accustomed to the darkness, | discov-
ered along, horizontal cave in the rock. The lost calf had a bell,
and after listening | heard the tinkling far off in the distance.
Moreover it appeared to be partly submerged in water. The hunt
was growing exciting, but | could not enter that dark hole, peo-
pled with snakes by the imagination, by myself. Calling to the
top, | asked that another man come down with alantern. My
brother came down, and we started on our journey through the
earth. We had to crawl, for the crevice was not more than three
feet high. We had proceeded about 100 yards when suddenly we
came to alarge cavern, which could not be measured in the dark-
ness. Just before us was a body of water into which the calf had
fallen. We managed to throw arope around it and pull it up, and
then we got out of there with all possible haste. | had no inclina-
tion to explore further, and | shudder when | think of the possible
danger that surrounded usin the earth.”

These natural wells are among the wonders unexplained. It is be-
lieved by many that in ages past the ground sunk in, leaving
these round holes in the solid rock. Mr. Hodge used the water
from one of these wells for drinking. It is sixty feet deep, and the
water is cold, clear and pure—Gainesville Record.

A WINDY WELL (February 13, 1897)

Arizona possesses some of the greatest natural wondersin the
world, not the least of which is this phenomenon of a current of
air issuing from or going into the bowels of the earth through
sundry natural and artificial openings made in the earth’s crust.
Something over ayear ago a Mr. Coufman undertook the drilling
of awell at his place. Everything went well to a depth of some
twenty-five feet, when the drill suddenly dropped some six feet
and a strong current of air issued from the hole. The escaping air
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current was so strong that it blew off the men’s hats who were
recovering the lost drill.... The air will escape from the well for
days at atime with such force that pebbles the size of peas are
thrown out and piled up about its mouth until it looks very much
like the expanded portion of afunnel. At the sametimeitisac-
companied by a sound much like the distant bellowing of afog-
horn.... Again, there will be for days a suction current...and any
light object, as afeather, piece of paper or cloth, will, if heldin
close proximity, be immediately sucked into the subterranean
labyrinth of Aeolus. Just the cause of this phenomenon no one
has yet been able to determine, but it is supposed that there is an
underground opening between the Grand Canyon of the Colo-
rado, which cleaves the earth for more than amile in depth, and
the Sycamore Canyon, some eighty miles to the south of it, of the
same proportions, but much shorter. This would seem possible
from the fact that the current of air is aways passing from north
to south or vice versa, carrying, of course, afew points of the
compass from the true meridian, but always in these general di-
rections, as determined by experiment, and then the stratum un-
derlying the quaternary is of volcanic cinder. Thisisvery porous,
and in many places so-called bottomless holes exist.

WELLS AS BAROMETERS (June 26, 1897)

Facts were presented at a recent meeting of the Science club of
the university of Wisconsin which tend to show that the surface
of the ground water in awell is much more responsive to atmo-
spheric changes than is the barometer; and in stormy weather, ac-
cording to Prof. F. H. King, “the movements of the water surface
are so complex and so short a period that arapidly moving chro-
nograph is required to separate them.” So, too, the rate of dis-
charge of water from springs changes very greatly with
variations in the pressure of the atmosphere. These facts suggest
the scientific reasons for the use, which has sometimes been
made in popular weather lore, of springs and wellsin predicting
storms.

FRESH WATER FOUND IN ROCKS (March 19,
1898)

Fluid Fit to Drink Found at a Depth of 100 Feet

In the November number of the Geographica Journal we find a
communication from Sir Clements Markham, who describes how
Baron Nordenskiold reasoned out the possibility of finding fresh
water by boring strong crystalline rock. Baron Nordenskiold’'s
ideawas that by boring through the granite rocks he would strike
water-bearing fissures. He therefore selected the rocky islets on
the Swedish coasts which serve as pilot and light stations, and
completing borings found sweeter water lying in the fissures, in
the depth of 100 feet, the texture of the surface rock preventing
the salt water from percolating through and commingling with
the sweeter water lying in the fissures. In the same number of the
Geographical Journal thereisan articleby M. E. A. Martel on
“British Caves and Speleology.” Mr. Martel describes a descent

— continued on page 22
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Ground Water History, cont.

into caves near Enniskillen, as well as other descentsin Ireland,
and also describes what he saw of underground rivers and lakes
in Derbyshire and in Y orkshire. In the case of the Irish caves he
says their flowing waters must have an outlet under the sea, as
there is no other way to account for the phenomenon. We refer to
these matters, as they interest cable engineers, and bear upon a
paper read before the Institution of Electrical Engineers during
the last session by Mr. Benest. In this paper it was stated that it
was believed by some engineers that submarine tel egraph cables
when laid on acontinental slope and in a direction more or less
parallel to the coast line, were liable to interruption from the ef-
fects of an outburst of subterranean water on these slopes even in
deep water. Deductions from the evidence furnished by Baron
Nordenskiold and Mr. Martel seem to increase the belief in the
theory referred to in Mr. Benest's paper.

QUEER WELL IN HAWAII (October 15, 1898)

Water Rises and Falls Regularly Every Day

A most curious phenomenon has been observed in the flow of an
artesian well on the Kealia plantation, Kauai, says the Hawaiian
Star. The water has regular variationsin its flow, being lowest at
8 o’clock in the morning, gradually rising until it attains its
greatest flow at 2 0’ clock in the afternoon, and then as gradually
falling until 8 0’clock in the morning.... It has been suggested
that this change in flow is due to the tides or to the rotation of the
earth or to the influence of the sun.

A CURIOUS SALAMANDER (December 23, 1899)

Mr. Blackford writes from Washington, D.C., to Nature, of Aug.
24, giving an account of some strange discoveriesin Texas. The
United States fish commission bored an artesian well at its sta-
tion, near San Marcos, Tex., and soon after the well was opened
anumber of living animals began coming up with the water.
Four kinds of crustacea and a blind salamander, all of them new
to science, were obtained. Two living specimens of the blind sal-
amander were shipped by mail to the head office of the fish com-
mission in Washington, where they excited great interest. Mr.
Blackford believes that there is some great cavern or subterra-
nean lake communicating with the artesian well.

ABUNDANT UNDERGROUND WATERS (October
10, 1903)

The earth contains an abundance of water, even in placeslike
some of our great western plateaus, where the surface is compar-
atively arid, says the Mining World. The greatest depth at which
underground water can exist is estimated to be about six miles.
Below that, it is believed, the cavities and pores of the rock are
completely closed. The amount of water in the earth’s crust is
reckoned at nearly one-third of that contained in the oceans, so
that it would cover the whole surface of the globe to a depth of
from 3,000 to 3,500 feet. The waters underground flow horizon-
tally after sinking below the unsaturated zone of the rocks, but in
the sands of the Dakota formation, which supply remarkable ar-
tesian wells, the motion does not exceed one or two miles ayear.
The underflow toward the sea beneath the great plains may
sometimes take the form of broad streams or moving sheets of
water, but the movement is excessively slow.
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REPORTS AND PUBLICATIONS

Northeast Wisconsin Karst Task Force
Final Report Issued

Contamination of the shallow fractured bedrock aquifer in sev-
eral northeast Wisconsin counties is not anew environmental
problem. Local residents have noticed color and odor changesin
their well water for years. Contaminants, including coliform
bacteria, E. coli and nitrate, are becoming more of an issue
across afive-county area. Despite many years of educational ef-
forts and millions of dollars spent helping municipalities, farmers
and rural homeowners address the issue, the number of contami-
nated wells and the severity of contamination has continued to
rise.

In recognition of the problem, the University of Wisconsin Ex-
tension Services and Wisconsin Geologica Survey convened a
karst task force to study the issue in depth and make recommen-
dations for addressing it, including making recommendations for
separation distances between sources of contamination and karst
bedrock. Although the northeast Wisconsin karst is somewhat
different from the karst bedrock of southeast Minnesota most of
us are familiar with, many of the same issues and recommenda-
tionsidentified in the Wisconsin task force report are applicable
in Minnesota aswell. The team of scientists and local educators
contributing to the report included two Minnesotans, Dr. E. Cal-
vin Alexander of the University of Minnesota Department of
Geology and Geophysics, and Jeff Green of the Minnesota De-
partment of Natural Resources Division of Waters, Rochester
office.

Here' salink to the 2007 Final Report of the Northeast Wiscon-
sin Karst Task Force, edited by Kevin Erb and Ron Stieglitz,
University of Wisconsin Extension Services:
mywebspace.wisc.edu/kaerb/karst

MPCA Publishes Report on the Condition
of Minnesota’'s Ground Water

Minnesota’ s Ground Water Condition: A Statewide View is now
available electronically on the Minnesota Pollution Control
Agency (MPCA) website at:

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

One of the goals of the MPCA' s Strategic Plan isto “assess the
status or condition of Minnesota s ground water systems’ as part
of the overall vision calling for “clean and sustainable surface
and ground water systems.” This report was prepared to provide
MPCA managers and others with information about Minnesota' s
ground water and Minnesota’ s progress in implementing ground
water condition monitoring. It refersto “condition” primarily as
ground water quality, since the MPCA’s mission is to monitor
and protect ground water quality, however ground water quantity
is also discussed on alimited basis. The report’ s primary author
is Cathy O’ Déll, a Past-President of MGWA.
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MDNR Issues Final Status Report of Well
Sealing on State Land

Final Status Report of Well Sealing on State Land is now avail-
able electronically on the Minnesota Department of Natural Re-
sources (MDNR) website at:

files.dnr.state.mn.us/waters/groundwater _section/
wellsealing/well _sealing_final.report.pdf

A total of 1375 wells have been sealed since the well sealing
program began in 1995, when the Minnesota | egislature allocated
bonding money to start the work, and the work was continued
with additional appropriationsin 1997 and 2001. Average cost to
seal each well was $1000-$1500, but ranged as high as $39,000.
Thetotal cost to seal all wells since the program began was
$2,522,000. For more information, contact Dan Zwilling, DNR
Watersin St. Paul at 651-259-5722 or
dan.zwilling@dnr.state.mn.us.

Water Year Data Summary 2005-2006

The Water Y ear Data Summary for 2005 and 2006 prepared by
DNR Watersis now available on-line at:
www.dnr.state.mn.us/publications/waters/

water_year 2005-2006.html.

This publication provides areview and summary of basic
hydrologic data gathered through DNR Waters programs. The
report included four major areas of data collection, including cli-
matology, surface water, ground water, and water use. These ar-
eas are arranged in order of the hydrologic cycle and important
facts are provided concerning the distribution and availability of
Minnesota’ s water resources.

WATER YEAR DATA SUMMARY
2005-2006
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Minnesola
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GWPC Publishes Ground Water Report to
the Nation

Ground Water Report to the Nation: A Call for Action is now
available electronically on the Ground Water Protection Council
(GWPC) website at:

www.gwpc.org/calltoaction.

The report consists of ten sections, each of which can stand on
its own as an educational resource. In addition, printable
one-page color fact sheets on each of the topics can be used as
handouts or in educational displays. The target audience for the
report includes the general public aswell aslocal units of gov-
ernment. Examples of topics covered include storm water man-
agement, on-site wastewater treatment, land use planning and
development, and characterization and monitoring of ground
water.

Ground Water Story Animation

Having trouble communicating with others about ground water?
Finally, there is a solution for ground water scientists who just
can't talk about ground water without using alot of confusing
terms and concepts. What we' ve really needed was a singing
aquifer!

A musical animation, “The Groundwater Story”, was developed
by the King County (Washington) Groundwater Protection Pro-
gram and is designed for kids and adults who like watching
funny cartoons while learning (Figure 1). It is viewable on-line
at dnr.metrokc.gov/wlr/wg/groundwater-animation.htm. Y ou will
need Macromedia Flash to view it. The ground water animation
is public domain and available for use if credit to the creatorsis
provided (available on the download web page).

The creators of the animation also used gopher charactersto help
tell the story so this animation is especially applicable for the
home of the Minnesota Golden Gophers! For more information,
contact Larry Stockton, Groundwater Protection Program Man-
ager, King County (Washington) Department of Natural Re-
sources and Parks, ph. 206-296-1910,
laurence.stockton@kingcounty.gov.

& P

Figure 1. Scene from "The Groundwater Sory"
on-line animation.
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QUESTION OF THE QUARTER

Question
of the
Quarter!

Test your knowledge!

Learn something new!

Email your answer and
your “two cents worth”
to: editor@mgwa.org

GEOPHYSICAL SOLUTIONS

"Where's the water?"
(3ive us a call

Broolkfield Resources Inc.
Minneapolis, MN
Phone: 612-849-0650

Geotechnical - Environmental - Archaeology
Eihanol Planis - LicensedRegistered in MIN & WI

Subsurface life: How deep is it?

The Question of the Quarter is a continuing feature of your newsletter in which a question is
posed and all members are invited to respond. This month we challenge your knowledge of
subsurface lifein Minnesota s ground water.

4 How deep can microbial life be found in Minnesota ground water s?

a) 16 inches

b) 16 feet

c) 16 meters

d) 16 rods

€) 16 kilometers
f) 16 miles

Analytical Laboratory

m Certified Low Level Mercury
_— Environmental Samplin
; -— Rife

Sample Pickup
Water & Wastewater Services

i « Dul « Twin Citi R
Virginia = Duluth - Twir Cities Geoprobe Services

www.netechnical.com 1-800-569-4179
Twin Cities Lab and Service Center 763-497-9111

Test/America

ANALYTICAL TESTING CORPORATION

TestAmerica Analytical Testing Corporation is now providing custom order
sample kits, sample coolers and courier services to the greater Minneapolis/
St. Paul area.

Gary Becker

Service Center Manager

7908 Minnetonka Blvd
St. Louis Park, MN 55426
gbecker@testamericainc.com

i\ (800) 593-8519 * Fax (952) 926-2207 ¥

@interpoll

Complete Environmental Services Including:

Groundwater and Surfacewater Sampling

Sampling and Analysis of Natural Attenuation Parameters
Landfill Gas Monitoring: EPA 25C and VOC's

Industrial Waste and Wastewater Compliance Monitoring
Ambient Air and Meteorological Monitoring

Source Testing

Certified Full Service Laboratory

Interpoll Laboratories, Inc.
4500 Ball Road Ne

Circle Pines, Mn 55014-1819
Field@Interpoll-Labs.com

(763) 786-6020
FAX (763) 786-7854
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TRAINING OPPORTUNITIES

Midwest Friends of the Pleistocene The Complete Surface Water & Sediment Sampling Field

The 54th Midwest Friends of the Pleistocene Field Conference, Course

hosted by the Illinois State Geological Survey, May 16-18, 2008, & 12713, 2008 —Columbus, OH _ _ _
DeKalb, Illinois. Courses are approved for continuing education credit by many li-

WWW.isgs.ui uc. edu/about-isas/events/fop/fop-2008.shtm censing/certification/registration programs across the country.
Detailed information on course content, instructor qualifications,
course registration and hotel accommodations, and testimonials
from hundreds of past students can be found at the company’s
web site. Information isalso available by calling The Nielsen

Institute on Lake Superior Geology

The 54th Annual Meeting, May 6-10, 2008, Marquette, Michi-
gan. www.lakesuperiorgeology.org

Nielsen Environmental Field School Environmental Field School at (575) 532-5535, or by e-mailing
The Nielsen Environmental Field School announced its Spring them at info@envirofieldschool .com.

2008 open-enrollment field course schedule, now posted on the Minnesota Rural Water Association (MRWA)
company’ s web site at www.envirofieldschool.com. Field May 6, 2008 Arsenic Workshop in St. Cloud, Minnesota

coursesto be held in 3 locations across the U.S. from March
through May 2008, including:

The Complete Ground-Water Monitoring Field Course
May 5-9, 2008 — Columbus, OH

Ground-Water Monitoring Well Design, Construction and
Development
May 5-6, 2008 — Columbus, OH

The Complete Ground-Water Sampling Field Course
May 7-9, 2008 — Columbus, OH

Contact: Jennifer Koenig jennifer.koenig@mrwa.com

.ﬁot wat Get Barr.

For more than 40 years, Barr’s hydrogeologists and
engineers have been helping clients with integrated water
resources management. We work on some of the region’s
most challenging water supply, distribution, and treatment
projects. Clients look to us for:

* Groundwater monitoring and modeling
* Distribution-system modeling

* Well siting, design, and construction

* Wellhead-protection plans

We're proud to support MGWA and to have been named
four times as a Best Place to Work.*

Barr Engineering Company
- 1-800-632-BARR
BARR www.barr.com
I

Minnesota * Michigan * Missouri

* Minneapolis/St. Paul Business Journal
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An intensive three-day short course

Assessing Ground Water Movement and Contaminant Migration Through Aquitards

May 6,7, 8, 2008

Location:

Northern lllinois Univ. Extension
- Naperville, lllinois

with field components at:
Fermi National Accelerator Laboratory
(Fermilab)

Instructors:

Ken Bradbury, PhD, PG

Wisconsin Geological & Natural History Survey

Paul Kesich

Fermi National Accelerator Laboratory

Dave Hart, PhD, PG

Wisconsin Geological & Natural History Survey

Madeline Gotkowitz

Wisconsin Geological & Natural History Survey

Mark Adamski, PG

BP America

Mark Borchardt, PhD

Marshfield Medical Research Foundation

Dan Kelleher, PG
Earth Tech, Inc.

Continuing Education Units:

NORTHERN I[LLINOIS
NIVERSITY

24 ContactHours (2.4 CEUs)

APPLY THIS COURSE
TO ANY AQUITARD SETTING

midwest —

GEOSCIENCES

www.midwestgeo.com gl'()ll p

From Investigative Techniques to Hydrogeologic Characterization

Aquitards (low-hydraulic conductivity hydrogeologic
units) are critically important to groundwater and
contaminant movement. Characterizing aquitards for
environmental and water resource projects is important
for protecting deep aquifers and understanding potential
contaminant pathways for previously impacted aquifers.

field methods for characterizing each type can be

GEOLOGIC f
'CHARACTERISTICS |

AQUITARD
ﬁ\mTEGRm'

CONTAMINANT
CHARACTERISTICS|

Both unconsolidated and bedrock aquitards share
inherent low hydraulic conductivities, but approaches and

completely different. Appropriate characterization
requires site-specific understanding about the aquitard’s
origin, unit distribution, heterogeneity, fracturing, and the
effects of secondary weathering or tectonics. From basic
hydraulics to comprehensive fracture analysis, this course addresses the practical aspects of
compehensive analysis applied to environmental, engineering and water resources projects.

HYDROLOGIC
SYSTEM

Learn Up-To-Date Methods for Investigating & Characterizing.

® |mprove your characterization of ground water movement & contaminant migration through aquitards
by gaining a better understanding of aquitard hydraulics, vertical seepage, confining conditions and more

@ Discover the importance of differentiating a sequence of low hydraulic conductivity units

@ Discover new techniques and field instrumentation for monitoring aquitards

@ Compare water sampling and slug test procedures in low hydraulic conductivity units

® |dentify and characterize fractures from an angle boring using continuous rotasonic sampling

@ Examine a regional bedrock aquitard and understand fracture distribution and mapping

@ Explore new approaches for ground water and solute transport modeling in aquitards

@ Gain better understanding about petroleum contamination in weathering zones within fine-grained sediments

@ Understand the potential for pathogenic virus contamlnatton in deep aquifers thought to be protected
by overlying aquitards hidae

| Fractures in Aquitards Workshop: Professionals use a variety of techniques to identify and characterize fractures,
macropores, and other discontinuities in aquitards. Share your successes and ideas during a special workshop session, J

(It was) an exceptional course and fop-notch group of instructors. The tools provided and
the skills | learned will be a major contribution towards solving problems in low permeability
formations. Thanks again and | look forward to future courses.

- Bradley D. Nordberg, Sr. Hydrogeologist, Minnesota Pollution Control Agency

REGISTRATION FORM R Rt it Tt Ko Register Now ... $1,295
From Investigative Techni to Hydr ic Chracterization -
May 6, 7, 8, 2008 Course Fee: After April 26 .........c..c....... $1,495
Govt Discount Available For This Course
Last Name: First Name: ( www.midwestgeo.com for rate )
Sosit []Check Enclosed
Rl CIVISA [ MasterCard [] AMEX
Company: ] l
Address: VIEA J MC J AMEX NUMBER 5
City, State, Zip: TRROTOTOTR AT |
Phone: [JPurchase Order | |
Email: Midwest GeoSciences Group

*For early registration discount, registration must be received before 04/26/06, Cancellations may be made up to April 1, however 25%
of the fee will be charged. No refunds. Registration is accepted on a first come, first served basis. Minimum registration of 25 people
must be registered at early registration deadline to conduct this course. Questions? Call 763.607.0092 or email info@midwestgeo.com.

Mail completed form

with payment to: 6771 County Road 8 SW

Waverly, Minnesota 55390

www.midwestgeo.com

Or Register On-Line:
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CALENDAR

There’s no substitute for experience

Regional and Local Events
* Ground-Water Exploration
April 24-25, 2008 « Wellhead/Source Water Protection

GSA North-Central Section Meeting, Evansville, Indiana, Infor- + Vulnerability Assessments
mation; www.geosociety.org

* Ground-Water Modeling

May 8, 2008 + Well Field Management
Minnesota Ground Water Association Spring Conference, Uni- + Ground-Water/Surface-Water
versity of Minnesota Continuing Education and Conference Cen-
ter, Information: www.mgwa.org/meetings/index.html

September 20-24, 2008

AIPG 45th Annual Meeting, Flagstaff Arizona. Changing
Water scapes and Water Ethicsfor the 21st Century. Abstracts

Assessments & Permitting

* Environmental Investigation
* Remediation Engineering

« Risk Assessments

due by April 15. Website: www.aipg.org + Environmental Risk Transfer
September 29-October 2, 2008 * Vapor Intrusion Evaluation

53rd Annual Midwest Ground Water Conference, Grand River
Center Dubuque, lowa. Abstracts due June 6, 2008.

Website: www.igwa.org
October 27-28, 2008

 Leggette, Brashears & Graham, Inc.
','." Professional Ground-Water and Environmental Engineering Services
Established in 1944

2008 Minnesota Water Resources Conference 8 Pine Tree Drive, Suite 250 | St. Paul, MN 55112
Rivercentre, St. Paul. Information is posted at: 651.490.1405
wrc.umn.edu/waterconf/index.html

November 13, 2008 Offices Nationwide | toll free: 877-959-7800 | www.lbgweb.com

MGWA Fall Conference

Signal (WRE) 150 w0 158t e ow

ENVIRONMENTAL LLC

e
Environmental Field Services

4 Geoprobe®
4x4 Trucks, All-Terrain Vehicles & Portable Units

4 Mobile Lab
VOCs, Hydrocarbons, PCBs, PCP, PAHs & Metals

¢ Direct Sensing
UVOST - Laser Induced Fluorescence, Membrane

Interface Probe (MIP), Electrical Conductivity Logging

Our ultra-violet optical screening tool (UVOST) is specifically
L designed for delineating the NAPL found at Petroleum, Oil,
¢ Remediation Lubricant (POL) sites. UVOST can be deployed by all forms of

Bioremediation, In-situ Chemical Oxidation, Stabilization direct push across a wide range of site conditions.

Matrix MN Office OH Office
e e MATRIX ENVIROMENTAL LLC S

wWww.matrixenv.com
email: customerservice@matrixenv.com
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Eric Tollefsrud

Joins

Newsletter Team
see article on page 5

Many thanks for the
support of MGWA

newsletter
advertisers
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NEWSLETTER BUSINESS

Guidelines for Submission of Newsletter Articles

The newsletter team appreci ates the efforts of article contributors, without whom our newsletter
would not be possible. To make the process easier on the author, the newsletter team and produc-
tion staff, we have established some guidelines we would like authors to follow. For a complete
list of guidelines, please see the MGWA web site:

¢ Submittals should be complete and ready for publication.

¢ Thetext 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
thetitle 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.

¢ Materias should be submitted before the deadline.

¢ If thereisany question about the suitability of aproposed article’ s content for the MGWA
newsletter, it is advisable for the contributor to call the editor before investing significant time
in article preparation.

MGWA 2008 Newsletter Advertising Policy

Advertising Rates to Increase in MGWA Newsletter

The MGWA Board has voted to increase advertising rates for display ads in the MGWA News-
|etter beginning with the March 2008 issue. The increase is due to increasing costs for the pro-
duction and publication of the newsletter. The new rates are for four issues and will be as
indicated below. Advertisers provide significant support in the publication of this newsletter.
With their support we are able to produce a higher quality newsletter of which we can al be
proud. The MGWA Board has also voted to increase advertising rates in the MGWA Directory
asindicated below.

Display ads:
Size Inches Quarterly Membership
Horiz. x Vert. Newsletter Directory
4 issues 2 issues

Business Card 3.5x230r1.9x35 $100 $50

Quarter Page 3.5x4.80r54x3.5 $150 $100

Half Page 7.5x4.8 $250 $200

Full Page 7.5x%x9.75 $500 $400

Inside Cover 7.5x9.75 not available $500

There are no commissions on ads. Advertising copy must be received by the publication dead-
lines as published in the newsletter. Advertisers should submit material as adigital filein TIFF,
GIF, JPEG or PCX format at 300 to 600 dpi.

Please make checks payable to “Minnesota Ground Water Association” or “MGWA..” Direct
your orders and questions concerning advertising rates to Jim Aiken, Advertising Manager, ¢/o
MGWA, 4779 126th Street, White Bear Lake MN 55110-5910; (952)832-2740;
jalken@barr.com. The complete advertising policy is available on the MGWA web site at
www.mgwa.org/newsd etter/adrates.html .

Questions concerning advertising policy should be directed to the MGWA President.
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Join the Minnesota Ground Water Association!

If you are reading this newsletter secondhand, we' d like to take this opportunity to invite you to become a member of MGWA
for 2008. Annual dues are $30 for professional members and $15 for students (for corporate membership, see www.mgwa.org).

Members receive e-mail notice of the availabilty of the quarterly newsletter for downloading from the MGWA web site. If

desired, members may subscribe to a printed edition of the newsletter (4 issues for $10).

Members are also entitled to purchase a paper copy of the annual membership directory for $7; an electronic version will be
available on the website for paid members.

Tax deductible contributions to the MGWA Foundation scholarship fund will be gratefully accepted.

Dues paid to MGWA are not deductible as charitable contributions for federal income tax purposes. However, dues payments

are deductible as ordinary and necessary business expenses to the extent allowed by law.

Just complete the form below 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

Affiliation/Employer

Work Address

Work City, State, Zip Code

Work Telephone Number

E-mail Address

Fax Number

Home Address

Home City, State, Zip Code

Home Telephone Number

Which Address should we use for Mailings? Directory Listing?
Which Telephone Number should we use for Directory Listing?

Our goal is to develop
on-going relationships
with our clients
as we provide them
with innovative solutions
to their environmental issues.

—
—_—
—
 ———
P ——

LIESCH

Water Supply Services

Woastewater Treatment
Soil and Groundwater Remediation
Well-head Protection

Phase | & Il Environmental Site
Assessment Services

Asbestos Assessment & Management

® |ndustrial Hygiene Services

Underground Storage Tank
Investigation & Remediation

Environmental Compliance Assessments
Indoor Air Quality Services

LIESCH ASSOCIATES, INC.

CONTACT: JIM DE LAMBERT - 800/338-79 14
13400 |15th Ave N, Minneapolis, MN 55441
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MGWA Foundation
Board of Directors

President

Gil Gabanski

GJG Environmental
Consultants
(763)550-3982
ggabanski@hotmail.com

Secretary

Cathy Villas-Horns

Minnesota Department of
Agriculture

(651)297-5293
cathy.villas-horns@state.mn.us

Treasurer

David Liverseed

Opus Corporation
(952)351-6003
david.liverseed@opuscorp.com

MGWA Liaison

Jeff Stoner

U. S. Geological Survey
651-379-2740
stoner@usgs.gov

Director

Chris Elvrum
Metropolitan Council
(651)602-1066
christopher.elvrum@
metc.state.mn.us

Director

Amanda Goebel

Washington County
(651)430-6655

Fax: (651)430-6730
goebel@co.washington.mn.us

MGWA Foundation
Grant Request Deadlines
are quarterly:
March 1
June 1
September 1
December 1
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MGWA FOUNDATION NEWS

2007 Metro Children’s Water Festival Once Again is a Big
Success

A great thank you to everyone who contributed to the huge success of the 2007 Metro Children’s
Water Festival (CWF), held September 26, 2007. This year’s program provided a great environ-
ment for about 1300 fifth graders to learn how “Water Connects Everyone and Everything on
Earth”. The weather was the best we' ve had in years, the presenters were enthused, the students
were engaged, and the volunteers were in high spirits. Y ou can stay in touch with past and up-
coming CWF activities by checking the website at www.metrocwf.org

Editor’'s note: This message was received from John Bilotta, Regional Extension Educator for the

University of Minnesota and one of the organizers of the CWF. The MGWA Foundation
contributed $1000 to help fund the day’s activities.

|
Minnesota Ground Water Association Foundation Board Meeting Minutes

Meeting Date: Tuesday, December 18, 2007
Location: Opus Corporation, Minnetonka
From:  Cathy Villas-Horns (Secretary)

Members Present: David Liverseed, Gilbert Gabanski, Amanda Goebel, Christopher Elvrum, Dale
Setterholm and Cathy Villas-Horns

MGWA Management Present: Jeanette L eete and Sean Hunt

The meeting minutes for the September 11, 2007 meeting were approved and pro-
vided viae-mail to the MGWAF Board and the MGWA Newsdletter staff on October
3, 2007.

Foundation balance to date is $77,291.07. The MGWAF Quarterly Financial Report
was provided at the meeting by Dave. Interest in the amount of $907.58 was accrued
since 9/11/07. Thisinterest was swept into the endowment. The MGWAF received a
total of $371 as donations to the 25" Anniversary Newsletter of the MGWA as well as
a$100 unspecified donation.

The registration fees for two students were paid for by the MGWAF for the fall 2007
conference.

Highlights of MGWA Board meeting from Dale: Positive feedback was received
from attendees of the MGWA fall 2007 conference. Gretchen Sabel of the MPCA
recommended more educational outreach on ground water be provided to the legisla-
ture. She will be attending the next MGWA Board meeting to discuss this.

Gil stated that Susan Thornton of the LCCMR staff encouraged MGWA to do another
educational tour and to include all those serving on the LCCMR.

Chris stated that his group will be doing atour of the St. Paul water plant for the MN
Senate Finance Committee to provide information on the new connection project for
the Minneapolis and St. Paul water supplies.

Bylaws update: The bylaws for both the MGWA and the MGWAF are being revised
and are nearly done. Once the MGWAF bylaws arein final draft form Gil will send
them out for MGWAF board review. Gil aso thanked Dale Setterholm for his excel-
lent servicein 2007 as the MGWA liaison to the MGWAF Board.

Grant Request — A request for $3,889.02 for a replacement hand pump and associated
materials, labor and benefits for an exhibit prototyper was received from the Science
Museum of Minnesota (SMM). One of the hand pumps at the outdoor ground water
exhibit was broken by museum visitors this past summer. Gil stated that heis doing
additional research on this proposal and recommended that the board not vote on it
until thisinformation isreceived. Motion was made by Chris to table the request, sec-
onded by Dave. Motion passed.

SMM GW Exhibit — Chris and Gil met with SMM staff. The SMM staff isvery ap-
preciative and thankful to the MGWA for its support in the ground water exhibit.
They are collaborating with the American Museum of Natural History in NY C on the
Water Planet exhibit, and were given an additional $50,000 from the National Ground
Water Association in support of thislarger, traveling exhibit.

Chris and Lanya Ross of the Met Council are meeting with SMM staff on a 3-D
ground water display. The Met Council would aso like to put together a 3-D visual-
ization of the metropolitan ground water system which could be part of the Water
Planet exhibit when it is shown in St. Paul. This visualization could then return to the
Met Council for their use after the Water Planet exhibit moves on.

MGWAF Scholarship — The current endowment for an MGWAF scholarship is at
$68,628.38. If future additions to the endowment keep pace with past additions, it is
likely that the scholarship goal of $100,000 can be achieved in three years. Fund rais-
ing options were also discussed, but no action was taken by the Board.

The next meeting will be March 11, 2008 at 11:30 AM at the Metro 94 building.

Review of Minutes

Treasurer’s Report

Old Business

New Business

Next Meeting
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ENSR, A Trusted Global
Environmental Health and Safety Partner

- Air Quality Comprehensive Environmental Solutions
* Risk Assessment

* Process Engineering F R :
* Capital Project Permitting CLOAToNAton, £ate
+ Water & Natural Resources e RSN

« Environmental Due Diligence
* Remediation & Regulatory Closure
* Regulatory Knowledge Management
* EHS Management and Compliance
* Environmental/Social Impact Assessments

ENSR is hiring a variety of environmental disciplines.
Apply at www.ensr.aecom.com/careers

www.ensr.aecom.com

_, . matrix

AN [ 7= Geo

Groundwater professionals
solving contaminant and water
supply issues throughout the
Upper Midwest since 1994.

» Hydrogeologic Characterization

» Groundwater Treatment and Remediation
» Aquifer Testing

» Groundwater/Surface Water Investigation [
» Groundwater Modeling "
» GIS/Database Management

» Water Budgets and Safe Yield
Estimates

Offices located throughout North America, for more information about our services
please contact our local office:

James Eidem, Senior Hydrogeologist

Geomatrix Consultants, Inc.
14525 Highway 7, Suvite 104 Tel: 952-935-1010 Fax: 952-935-1254
Minneapolis, MN 55345 E-mail: jeidem@geomatrix.com

» Supply Well Design and Construction
Oversight

www.geomatrix.com
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BYLAWS REVISION

MGWA Bylaws revised and will need
membership approval

In 2006, the Board had decided that some revisions of the By-
laws would be appropriate. Bylaws should reflect how the busi-
ness of the organization isreally conducted. Since the last
Bylawsrevisionsin 1999, MGWA has among other activities
formed its own Foundation. Under our current Bylaws, changes
to the Bylaws must be considered upon receipt of a petition
signed by at least 10% of the members, which was accomplished
during the Fall 2006 MGWA Conference.

With the signed petition, the Board directed a workgroup com-
prised of the 2006 MGWA Past President (Laurel Reeves), Presi-
dent (Dale Setterholm), President Elect (Jeff Stoner), and the
MGWA Foundation President (Gil Gabanski). This group was
charged to draft revised Bylaws and put the proposed changes
before the membership for avote by amajority of the ballots
cast.

In addition to minor corrections, clarifications, definitions, and
rearranging, the workgroup attempted to address the following
substantive changes:

1) add two membership types, corporate and retiree, which have
been created by the Board,;

2) change the requirement for membership meetings from every
three years to as necessary;

3) define the Board' s quorum;

4) add specific duties for the Past President and the Presi-
dent-Elect;

5) volunteer positions that were termed Non-elected Officers will
be called Appointed Officials when referred to in the Bylaws and
they will no longer have tie-breaking votes at meetings of the
MGWA Board;

6) delete the Executive Committee option;

7) add the option for the Board to propose amendments to the
Bylaws as well as the membership;

8) define the method to decide on dissolution of the organization.

9) correct the statement of operational limitations to accurately
represent the limits that apply to a tax-exempt 501(c)(4) organi-
zation such as the Minnesota Ground Water Association.

The Board recently approved the posting of the revised Bylaws
in thisissue of the Newsdletter and on the MGWA Web page.
Members are encouraged to read the proposed revised Bylaws
and to cast their recommendation for approval. The ballots will
be forthcoming in one of two methods; (1) if your membership
record contains an email address, you will be sent an electronic
ballot at that address. (2) those without email addresses in the
MGWA database will be sent a paper ballot in the mail to be
completed and returned to MGWA.

The revised Bylaws are published both here in the newsdletter and
on the MGWA web page.
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Minnesota Ground Water Association
Proposed Bylaws

Article | Name

Section 1. This Organization shall be known as the “Minnesota
Ground Water Association” hereinafter referred to as
MGWA, organized under Minnesota Statute 317A asa
non-profit corporation and recognized as tax exempt by the
Internal Revenue Service (IRS) under IRC 501(c)(4).

Section 2.The newdletter is the official publication of the MGWA.

Article 1l Objectives and Purposes

The primary objectives of the Association are:
(a) Promotion and encouragement of the scientific and pub-
lic policy aspects of ground water;
(b) Establishing a common forum for scientists, engineers,
planners, educators, attorneys, policy-makers and other per-
sons concerned with ground water;
(c) Education of the general public regarding ground water
resources,
(d) Dissemination of information on ground water through
meetings of the membership, newsletters, and participation
in any other activities not enumerated herein that are de-
signed to encourage the exchange of information relating to

ground water resources.

Article lll Members and Meetings

Section 1. Membership shall be open to al persons who have an inter-
est in ground water resources.

Section 2. Condition of membership shall be payment of annual dues
as prescribed by the Board.

Section 3. Membership is on acalendar year basis. The board may au-
thorize partial-year rates for members who join after June
30.

Section 4. A member-in-good standing is one whose dues are paid for
that year.

Section 5. There are four types of memberships:

(a) professional;
(b) student;

(c) corporate;
(d) retiree.

Section 6.  The Board may determine additional membership catego-
ries of which the required dues payment differs from that
for regular members.

Section 7. Membership meetings shall be called, as deemed necessary
by the Board.

Section 8. A quorum shall mean those members in good standing at-

tending any publicized meeting.

Article IV. Board of Directors

Section 1. Board of Directors (Board). The Board shall consist of the
five elected officers.

Election

a) The Board shall annually appoint a Nomination Commit-
tee to prepare a slate of candidates for officers. The date
shall be announced by €electronic communication and in the
fourth quarter edition of the newsdletter. Additional nomina-
tions from the membership, may be made following an-
nouncement of the slate. Nominees must agree to serve if
elected. Elections of officers shall be by amail or electronic
communication ballot completed before December 31. The

Section 2.

— continued on page 33
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Section 3.

Section 4.

Section 5.

outcome of the election shall be announced at the next board
meeting and in the next regular edition of the newdletter fol-
lowing the election. Those candidates who receive asimple
majority of ballots for each position shall be declared
elected. Ties shall be decided by a mgority vote of the
Board. New Board members shall take office at a subsequent
meeting designated by the Board, but no later than four (4)
months after the election

b) Elections for President are held annually, elections for
Secretary/Membership Chair and Treasurer are held in alter-
nate years.

Meetings

a) Theregular business meetings of the Board may be at-
tended by any member in good standing.

b) The Board shall meet as often as it deems necessary for
efficient operation of MGWA, but at least once ayear.
“Approved” or “approval by the Board”

- “Approved” or “approval by the Board” shall mean ama-
jority of Board members voting.

Quorum - The Quorum shall be amajority (3) of the Board.

Article V. Officers

Section 1.

Section 2.

Section 3.

Section 4.

Section 5.

Section 6.

Section 7.

Section 8

Section 9.

Number of Officers - The officers of this corporation shall
be a President, President Elect, Past President, Secre-
tary/Membership Chairman, and Treasurer.

Terms - Officers may serve more than one term. The term of
President shall have duration of three years. The first year of
aPresident’ sterm is served as President-Elect, the second as
President, and the third as Past-President. Terms of Secre-
tary/Membership Chair and Treasurer have duration of two
years. Officers shall servein their positions until the next of-
ficer for the position is elected.

Past President - The Past President:

a) shall serve asthe MGWA Liaison to the MGWA Founda-
tion Board; and

b) may be assigned other responsibilities as directed by the
Board.

President - The President:

a) shall call and conduct meetings of the Board and of
MGWA,;

b) shall be the primary operating officer of MGWA.
President Elect - The President-Elect:

a) shall perform the presidential duties in the absence of the
President,

b) shall chair the Nomination Committee;

c) shall oversee coordination of field trips;

d) may be assigned other responsibilities as directed by the
Board.

Secretary/Membership Chair - The Secretary/Membership
Chair:

a) shall keep and report the minutes of the Board and of
MGWA,;

b) shall keep and report to the Minnesota Secretary of State
any revisions or changesin the Articles of Incorporation;

c) shall keep alist of property belonging to MGWA, and
shall keep all books of correspondence, and papers relating
to the business of the corporation (except those of the Trea-
surer);

d) shall also keep an active membership list, and;

€) shall keep alist of prospective membersto be included in
subsequent mailings.

Treasurer - The Treasurer:

a) shall maintain the accounts of MGWA including: all fi-
nancial transactions, dues information, tax statements, nec-
essary reportsto the IRS and the Minnesota Department of
Revenue, and funding information, and;

b) shall present afinancial report at each meeting of the
Board and of the Association.

Other duties - All officers shall be responsible for such other
duties as the Board may prescribe.

Vacancies - Vacancies on the Board shall be filled asfol-
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Section 10.

lows:

(a) President: The President-Elect shall become President
should the position become vacant.

(b) Other vacancies on the Board shall be filled by appoint-
ment by the President with approval of the Board at its next
regular meeting. The appointment of the new officer shall be
announced in the next regular newsletter.

(c) The term of appointed officer(s) shall be limited to the
unexpired term of the vacated position.

Removal and resignation - Any officer may be removed
from the Board by an affirmative vote of the mgjority of di-
rectors present at an official meeting of the Board. Notice of
the proposed removal will be given to members with the no-
tice of the meeting. The officer involved will be given an
opportunity to be present and be heard at the meeting at

which his or her removal is considered.

Article VI Committees and Appointed Officials

Section 1.

Section 2.

Committee Appointment - The Board is empowered to ap-
point from among the members of MGWA such committees
asit considers necessary to conduct any phases of MGWA
business.

Appointed officialsinclude, but are not limited to the News-
letter Editor, Advertising Manager, and Executive Manager.
Appointed officials are appointed by the Board. Appointed
officials shall attend meetings of the Board, as needed.

a) The Newdletter Editor shall coordinate and oversee prepa-
ration of the newdletter.

b) The Advertising Manager shall coordinate advertising in
the MGWA newsletter.

¢) The Executive Manager may be appointed annually by

the Board with the duties defined by the Board.

Article VII Fiscal Year

Section 1.

Fiscal Year of the Corporation. The fiscal year of the corpo-
ration shall begin on the first day of January and end on the

last day of December in each year.

Article VIIl. Management and Finances
Section 1. The business and property of MGWA shall be managed by

Section 2.

Section 3.

Section 4.

Section 5.

the Board.

The operating funds of MGWA shall be derived from annual
dues, any residual funds arising from advertisements, sales
of products and publications, sponsored meetings, and from
grants, contributions, and endowments.

The President and/or Treasurer are empowered to expend
funds of MGWA to an extent, and for purposes, approved by
the Board.

The Board may contract for professional business manage-
ment assistance for services. Specific functions of and all ac-
tions of such professional management assistance or services
shall be directed by and performed under the direction of the
Board in order that actions of the professional management
aways reflect the goals of MGWA.

Any duality or conflict of interest on the part of any officer,
appointed official or committee member of the MGWA shall
be disclosed to the Board, and made a matter of record
through an annual disclosure procedure and also when the
interest becomes a matter of Committee or Board action.
Any officer, appointed official or committee member having
aduality or conflict of interest shall not vote nor use his or
her personal influence on the matter, and she or he shall not
be counted in determining the quorum for the meeting. The
minutes of the meeting shall reflect that a disclosure was
made, the abstention from voting, and the quorum situation.
Any new officer, appointed official or committee member
will be advised of this policy upon entering the duties of his

— continued on page 34
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or her position.

Article IX. Affiliation
Cooperation or affiliation with other organizations may be arranged by

the Board as deemed consistent with the objectives and in-
terests of MGWA.

Article X. Amendments

Section 1.

Section 2.

Amendment by the Board.

a) The Board shall have power to resolve to make, alter,
amend, and repeal the Bylaws of the corporation by affirma-
tive vote of a mgjority of the Board.

b) The Board must present the proposed resolution(s) to the
membership for approval. The proposed resolution(s) shall
be published in the next regular edition of the newsletter and
ballots shall be distributed to all members within 90 days of
publication to vote on the proposed resolution(s). Ballots
must be returned to MGWA within 30 days of distribution to
be counted.

c) If the proposed resolution(s) is (are) approved by amajor-
ity of ballots cast by members of MGWA, the bylaws shall
be so amended, adopted or repealed.

Amendment by the Members

a) By petition to the Board signed by at least 50 members or
10 percent of current members in good standing, whichever
isless, members may propose a resolution to adopt, amend,
or repeal bylaws adopted, amended, or repealed by the
Board. The resolution must contain the provisions proposed
for adoption, amendment, or repeal.

b) After avalid petition is received by the Board, the Board
must present the proposed resolution(s) to the membership
for approval. The proposed resolution(s) shall be published
in the next regular edition of the newsletter and ballots shall
be distributed to all members within 90 days of publication
to vote on the proposed resolution. Ballots must be returned
to MGWA within 30 days of distribution to be counted.

c) If the proposed resolution is approved by a majority of
ballots cast by members of MGWA, the bylaws shall be so

amended, adopted or repealed.

Article XI. Nonprofit

Section 1.

Section 2.

The Association shall not afford pecuniary gain, incidentally
or otherwise, to its members. No part of the net earnings of
MGWA shall inure to the benefit of, or be distributable to
members. officers, or other private persons except that
MGWA shall be authorized and empowered to pay reason-
able compensation for services rendered and to make pay-
ments and distributions in furtherance of its purposesin
accordance with its status as a community organization.

The Association shall not participate in or intervenein (in-
cluding the publishing or distribution of statements) any po-

litical campaign on behalf of any candidate for public office.

Article XII. Operational Limitations
Notwithstanding any other provision of these articles, the organization

shall not carry on any other activities not permitted to be
carried on by an organization exempt from Federal or Min-
nesota Income Tax under section 501(c)(4) of the Internal

Revenue Code.

Article XlIl. Dissolution Clause

Section 1.

Section 2.
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MGWA may be dissolved at any time by the written consent
of not less than 2/3 of the voting members.

Upon the dissolution of MGWA, the Board shall, after pay-
ing or making provisions for the payment of all of the liabili-
ties of the organization, dispose of all of assets of the
organization exclusively for the purposes of the Association

in such amanner, or to such organization or organizations
organized and operated exclusively for charitable, educa-
tional, or scientific purposes as shall at the time qualify as an
exempt organization or organizations under Section
501(c)(3) of the Internal Revenue Code of 1986 (or the cor-
responding provision of any future Minnesota or future
United States Internal Revenue Law), as the Board shall de-

termine.

Article XIV. Indemnification
Section 1.  In accordance with Minnesota Statutes Chapter 317A, direc-

tors, officers, or agents who serve without compensation are
not civilly liable for acts or omissions if the act or omission
was in good faith, was within the scope of the person’s re-
sponsibilities as a director, officer or agent, and did not con-

stitute willful or reckless misconduct.

Section 2. The MGWA shdll, to the fullest extent permitted by Minne-

sota law, indemnify a person made or threatened to be made
aparty to a proceeding by reason of the former or present
official capacity of the person against judgments, penalties,
fines, including settlements, and reasonable expenses, in-
cluding attorney’ s fees and disbursements, incurred by the
person in connection with the proceeding, if, with respect to
the acts or omissions of the person complained of in the pro-
ceeding, the person:

a) has not been indemnified by another organization for the
same liability described in the preceding paragraph with re-
spect to the same acts or omissions;

b) acted in good faith;

¢) received no improper personal benefit as aresult of acon-
flict or duality of interest;

d) in the case of a criminal proceeding, did not have
reasonabl e cause to believe the conduct was unlawful; and
€) reasonably believed that the conduct was in the best inter-

ests of the MGWA.

Revised and Referred to the Membership for Approval

ace Analytical”

Your Total Environmental
Testing Laboratory

Contact Pace Analytical for all
your water testing needs:

« Groundwater Monitoring
» Wastewater/Stormwater NPDES Monitoring h
« Landfill Monitoring

* Agquatic Toxicity

» Field Sampling/Field Services...and more.

Pl

Pace Analytical Services, Inc.
Corporate Offices / Minnesota Laboratory
1700 Elm Street

Minneapolis, MN 55414

(612) 607-1700

www.pacelabs.com
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The MGWA Board of
Directors meets once a
month.

All members are
welcome to attend and
observe.

Send your comments to
editor@mgwa.org
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MGWA BOARD MINUTES

Minnesota Ground Water Association Board Meeting Minutes
Regular Monthly Meetings

M eeting Date

Place
Attending

Treasury

Foundation
Newsletter
Web Page

WRI Report

Old Business

New Business

Next Meeting

M eeting Date

Place
Attending

Treasury

Foundation

Web Page
WRI Report

Old Business

New Business

Next Meeting

October 25, 2007

Fresh Grounds, 1362 West 7th Street, St. Paul, Minnesota

Jeff Stoner, President; Stu Grubb, President Elect; Craig Kurtz, Treasurer; Jon
Pollock, Secretary; Norm Mofjeld, Newsdletter Editor; Sean Hunt, WRI; Jennie Leete,
WRI.

Treasurer received letter from IRS dated October 12, 2007, indicating that penalty for
late filing has been removed. Checking/savings balance of $25,555.82. Net income
of $9834.28.

No Report

September issue is out

Conference Announcement, on-line ordering, selection of foods for dinner at confer-
ence, Fox 9 news and science, southeast Minnesota flooding tour, MGWA 25th anni-
versary funding opportunity.

Report handed out. Number of people signed up for conference is on target. Registra-
tion reminder to be sent out October 31, 2007.

MGWA 25th Anniversary Publication: Copies made for advertisers and for people
who have paid for hard copies. Motion to authorize WRI to print up to 250 copies of
the MGWA 25th Anniversary publication at approximately $15.00 per copy. Motion
carried.

Fall Conference: Logistics and who will be helping with what tasks at the conference.
MGWA Board Openings: President Elect working on finding candidates for positions
opening in 2008 (Secretary and President). The Secretary position is atwo-year term
and the President position is athree-year term. Current Secretary has agreed to run
again.

Use of MGWA Logo: Motion to allow baker to use MGWA logo on the MGWA 25th
Anniversary cake. Motion carried. Secretary to authorize use of logo on the cake.
November 15, 2007 at Fresh Grounds at 1362 West 7th Street, St. Paul, Minnesota.

November 15, 2007

Fresh Grounds, 1362 West 7th Street, St. Paul, Minnesota

Jeff Stoner, President; Stu Grubb, President Elect; Dale Setterholm, Past President;
Jon Pollock, Secretary; Sean Hunt, WRI; Jennie Leete, WRI.

Report was handed out. Checking/savings balance of $24,124.19. Net income of
$11,003.68.

No Report

Utilization of web resources for conference, newdetter completed, but very large.
Worked on newsletter layout and printing. Drove to Eagan to pickup newsletter for
distribution at conference. Need to address corporate renewals. May want to think
about not sending out election ballots due to cost. Postage for mailing the ballots ap-
proximately $630.00, copying costs approximately $250.00, and labor cost of approxi-
mately $700.00. Discussion of various voting methods, including printed ballots from
WRI, printed ballots from third party entities, and electronic voting methods to save
money, yet provide privacy, and keep the integrity of the voting process. Looking at
experimenting with electronic voting methods this election with members without
email addresses receiving ballots in the mail.

Election: Will need information on candidates. President Elect will get information
from the candidate for President. WRI aready has information on candidate for
Secretary.

Minnesota Association of Watershed Districts: President Elect will set up MGWA
display at their conference, which is on November 30, 31, and December 1, 2007.
President Elect handed out a draft handout for conference noting that he will be updat-
ing the display.

Fall Conference: Fall conference feedback looks very good. Motion to approve up to
$400.00 for awards awarded at the 2007 MGWA Fall Conference for the newsl etter
team and individuals contributing greater than five years of service to the organiza-
tion, valued at less than $30.00 per recipient. Motion passed unanimously.

Education: One of the MGWA members has expressed interest in getting groundwa-
ter information to legislators. President will invite the interested member to our next
board meeting in December to see what they havein mind. The President has ex-
pressed interest in reaching out to college students.

December 20, 2007, at 1130 at Fresh Grounds at 1362 West 7th Street, St. Paul,

Minnesota. Meeting adjourned at 1241.
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Minnesota Ground Water Association Board Meeting Minutes, cont.

M eeting Date December 21, 2007
Place Fresh Grounds, 1362 West 7th Street, St. Paul, Minnesota
Attending Jeff Stoner, President; Stu Grubb, President Elect; Dale Setterholm, Past President;

Craig Kurtz, Treasurer; Jon Pollock, Secretary; Sean Hunt, WRI; Jennie Leete, WRI;
Gretchen Sabel, MGWA Member; Susan Thornton, LCCMR (Legislative-Citizen
Commission on Minnesota Resources) Staff.

Treasury The checking/savings balance was reported as $17, 053.00. $19,170.00 in dues this
year, down about $800.00 from last year. $3448.00 in adds this year, up about
$650.00 from last year. $54,600.00 in programs and conferences. Gross revenue of
$78,252.00. Net income of $5521.00.

Foundation No Report

Members can access the
current year's newslet-

Web Page Updates for employment, notice of newsletter on-line, two versions of newsletter on ters in the 'Members
line (different sizes to accommodate different speeds), updated directory, using web Only' area of the web
page for membership renewals. Need calendar items for 2008. page.

WRI Report Report handed out. Recorded financial transactions and sent information soliciting .
contributions along with dues notice for the MGWA Foundation. Workedonfall con-  The user name is mgwa
ference items, dues billing, processing of conference payments, newsletter, and re- and the password is

. searched ballot options for theMGWA. . . . emailed to members with

Old Business Election: WRI found free website to conduct electronic election for MGWA offices h t of
up for re-election. Approximately 132 ballots received thus far, which is about double each announ C‘?m e_n_ 0
the usual return. Voting ends at end of year. newsletter availability.

Minnesota Association of Watershed Districts: President Elect set up updated
MGWA display at their 2007 conference. Location of display at conferencewasin a
low traffic area. Not alot of interest in groundwater among the attendees.

Minnesota Environmental Partnership: MGWA is currently amember. Discussed if
MGWA should pay duesto remain amember. Current President indicated that former
MGWA President Laurel Reeves and he are interested in remaining a member at the
$100.00 per year level rather than the $250.00 level. Group has two lobbyists and can
lobby very strongly on a number of issues.Motion made by Secretary: The MGWA
will join the Minnesota Environmental Partnership for another year at the associate

member level of $100.00 per year. Motion carried.

BRAUN

—

INTERTEC - |

Analytical Laboratory Services:
Ground Water Testing
Steve Albrecht Waste Water Testing
952.995.2622 Soil Remediation
salbrecht@braunintertec.com Industrial Hygiene Monitoring
braunintertec.com Asbestos and Lead Paint Testing
Hazardous Waste Testing

Celebrating 50 years of Growth Through Service and Trust
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Don't forget:
Professional Geologist
license requirements
include continuing
education.
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Minnesota Ground Water Association Board Meeting Minutes, cont.

Old Business

New Business

Next Meeting

M eeting Date
Place
Attending

Treasury

Newsletter
Web Page

WRI Report

Member ship
Old Business

Fall Conference: Comments from members on conference have not yet been typed,
but may be ready for next meeting.

Bylaws: Committee looking into updating the MGWA bylaws (Jeff Stoner, Dale
Setterholm, Laurel Reeves, and Gil Gabanski) has finished their task and the Past
President has submitted the revised bylaws, indicating that there are no major
changes; however, the current bylaws do not accurately reflect the way the organiza-
tion is operated. Board members will review the bylaw changes and vote on whether
to adopt the changes and present the revised bylaws to the membership for approval.
LCCMR: Gretchen outlined past MGWA activities at the state capitol noting that she
isinterested in having the MGWA provide input to legislators. Discussed field trip
for legislators arranged by Dale. Susan indicated that such trips are a very good way
of educating legislators. Susan noted that shoreline rights are currently abig issue.
Dae indicated that MGWA did not receive any feedback on field trip and that we do
not have pre-planned presentations. Daleindicated that:

1) He believes more is accomplished in informal meetings, such as on the bus during
the field trip,

2) We should get used to repeating ourselves to drive home the points we are making,
and

3) he inquired whether |egislators would like groundwater professionalsto visit them
in their offices to discuss groundwater issuesin their areas. Susan indicated that we
should stress what we do know and what we do not know, because it is sometimes as-
sumed that we know more than we actually do and that LCCMR will be coming to the
MGWA with questions. Stu noted that the day at the capitol was not a big success
and that field trips for groundwater can be difficult since there is not often alot to see.
Jennie noted that the field trip arranged by Dale worked well with the LCCMR han-
dling lunch, transportation, and other administrative issues and MGWA handling tech-
nical issues. Gretchen asked Stu to contact members of the MGWA Education
Committee to inform them of what we are doing. Stu agreed to be the LCCMR'’s con-
tact for the MGWA.

Price for Remaining Portfolios. Approximately 40 portfolios remaining from fall con-
ference. WRI indicated the portfolios cost $14.33 each and that we need to set a cost
for them that includes taxes and shipping. Secretary made motion: Portfolios remain-
ing from the 2007 MGWA Fall Conference will be sold on the web page for $25.00 to
cover the cost, taxes, and shipping. Motion passed. Note: At the next conference

padfolios will be sold for $20 plus sales tax - no shipping nor packaging needed.
January 18, 2007. Meseting adjourned at 1251.

January 18, 2008

Fresh Grounds, 1362 West 7th Street, St. Paul, Minnesota

Stu Grubb, President; Scott Alexander, President Elect; Jeff Stoner, Past President;
Craig Kurtz, Treasurer; Jon Pollock, Secretary; Sean Hunt, WRI; Jennie Leete, WRI.
2007 profit and loss estimate handed out. Dues $18,600.00, advertising $3448.25,
program fees $54,780.00, gross profit $77,858.39, administrative cost $15,753.48,
programs $41,630.35, newsletter $10,931.02, net income $4186.69.

2008 net income with no expenses yet is approximately $13,130.00, 2008 liquid assets
approximately $21,480.00.

No Report

Conference webpage done — photos converted and Power Point presentations to PDF.
Electronic ballot, MGWA Foundation has sent updates for education links.

Report handed out. Processed all transactions received before the end of the year,
pre-paids transferred into next year, sorted previous transaction records for treasurer,
managed the election, etc.

368 renewals so far and 8 corporate members

Bylaws Proposed changes to bylaws submitted to Board by the temporary Bylaws
Committee were discussed. Some language to clarify various sections were discussed,
including dissolution of the MGWA and funds going to the MGWAF, as well as how
Board can amend bylaws. Board will compare the current bylaws to the clarified pro-
posed bylaws prior to next meeting. Past President will take comments on proposed
bylaws.

Fall Conference: Comments from members were passed out and reviewed.

Spring Conference:  Scheduled for May 8, 2008. Possible topicsinclude afield ser-
vice theme or an ethanol conference could discuss global warming.

Legiglative: President left message for LCCMR. President Elect indicated that there
are several field locations where people could be taken to show them various ground-
water issues.
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Minnesota Ground Water Association Board Meeting Minutes, cont.

New Business PG Registration: Requirement is now ten years old President was asking how the reg-
istration isused. One areais aquifer tests for the DNR that require signature by a PG,
another areais a portion of the Well Head Protection plan that requires a PG or PE sig-

nature.
2008 WRI Contract: Proposed contract for 2008 written by WRI was passed out.
Board decided to compare it to 2007 contract and discuss at the next meeting.

Next Meeting February 21, 2008. Meeting adjourned at 1320.

M eeting Date February 21, 2008

Place Fresh Grounds, 1362 West 7" Street, St. Paul, Minnesota

Attending Stu Grubb, President; Scott Alexander, President Elect; Jeff Stoner, Past President;

Craig Kurtz, Treasurer; Jon Pollock, Secretary; Norm Mofjeld, Newdletter Editor;
Sean Hunt, WRI; Jennie Leete, WRI.

Treasury 2007 profit and loss statement and bal ance sheet handed out. Cash on hand in Decem-
ber 2007 was $21,436.89. Net Incomein 2007 was $3,609.28. Current balance sheet
and profit and loss forms handed out and show cash balance of $25,152.17 and net in-
come of $15,866.30. 2007 audit should be completed by next meeting.

Newsletter Norm isissue editor. Will need pictures of new officers.

Web Page Will be adding conference information to web page. Started process of moving to
new server, including backing up material. We were coming close to using all space
on old server.

WRI Report Report handed out. Dues coming in. W-9 forms coming in and being completed and
sent back.

Member ship 426 members thus far. Will be sending out 2™ renewal notice — membership is
on target to be similar to previous years.

Old Business Proposed changesto bylaws: Mation by secretary to approve bylaws submitted by

Past President. Motion seconded by Treasurer and unanimously carried. Proposed
bylaws will be published in March newsletter for membership vote.
Legislative: Meeting with LCCMR postponed until March 3, 2008, at 1400.
WRI Contract: Motion to approve contract for 2008 was unanimously passed. Con-
tract will be signed by WRI, Secretary and President.
Spring Conference:  Scheduled for May 8, 2008. Planning meeting to be held imme-
diately following the MGWA Board Mesting.

Next Meeting March 24, 2008, at 1130 at Fresh Grounds at 1362 West 7" Street, St. Paul,
Minnesota. Meeting adjourned at 1250.

2008 Earth Science Week "No Child Left Inside"

The American Geological Ingtitute (AGI) is pleased to announce the theme of Earth Science
Week 2008: “No Child Left Inside.” Being held October 12-18, Earth Science Week 2008 will
encourage young people to learn about the geosciences by getting away from the television, off
the computer, and out of doors.

AGI hosts Earth Science Week in cooperation with sponsors as a service to the public and the
geoscience community. Each year, loca groups, educators, and interested individuals organize
celebratory events. Earth Science Week offers opportunities to discover the Earth sciences and
engage in responsible stewardship of the Earth.

This year marks the 10th anniversary of the first Earth Science Week, held in 1998. The program
is supported by the U.S. Geological Survey, NASA, the AAPG Foundation, International Polar
Y ear, and other major geoscience groups. For details, visit www.earthsciweek.org.
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