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President’s Column 
Paula Berger, Environmental 
Strategies Corp. 

Welcome to the beginning of autumn. 
Is it me, or does it seem like every 
summer goes by just a little faster? 
At this time ten years ago I was pre- 
paring to return to the United States 
after spending two years with the 
Peace Corps in The Gambia, West 
Africa. I lived in a medium-sized sub- 
Saharan village and our water was 
supplied from one deep well During 
the night, the water was pumped into 
a large water tower and it was dis- 
persed by gravity to the people at 
public taps (stand pipes) spaced 
throughout the village. The water sup- 
ply to the stand pipes was only 
turned on twice a day for about 2-3 
hours each time and everybody 
would bring their buckets and stand 
in line to get water. 
Although the water supply was ade- 
quate, the supply of fuel to operate 
the pump was scarce and had to be 
rationed. Sometimes the village 
would run out of fuel and we would 
be stranded without potable water un- 
til more fuel could be obtained -usu- 
ally only for a few days, but one 
memorable time the water was off for 
several weeks and the villagers had 
to walk several miles to another vil- 
lage for drinking water. Water was al- 
ways used sparingly and during 
these times the water from the deep 
well was only used for drinking. 
There was a large, shallower, hand- 
dug well behind my house and to con- 
serve drinking water we would use 
the water from this well for washing 
or watering the gardens. The water ta- 
ble was about 20 feet deep, and we 
pulled the water up in bags made out 
of old automobile tire inner tubes 
sewn together on the sides. It was 
certainly water, but not suitable for 
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Natural Attenuation of 
Ground Water 
Contaminants 

Mark L. Ferry, Soil Scientist, MPCA 

Shortly after Congress passed the 
Comprehensive Environmental Re- 
sponse, Compensation, and Liability 
Act (“Super-fund”) in 1980, the Council 
on Environmental Quality released the 
landmark “Contamination of Groundwa- 
ter by Organic Chemicals”. This docu- 
ment, which compiled numerous indi- 
vidual reports of ground water contami- 
nation, confirmed that chlorinated sol- 
vents were the most common type of 
ground water contaminant, noting that 
there was “serious contamination of 
drinking water wells in 34 states”. 
Since then, agressive remediation ef- 
forts have focused on restoring con- 
taminated ground water to the national 
critieria established in 1987, the federal 
maximum contaminant levels (MCLs). 

It’s probably fair to say that early at- 
tempts at ground water remediation 
rested on two assumptions: first, that 
the contaminants benzene, toluene, 
ethylbenzene, xylene, trichlo- 
roethylene, and perchloroethylene 
were virtually non-biodegradable in 
ground water systems (it was only rela- 
tively recently recognized that bacteria 
were even present in ground water) 
and that, once present, these contami- 
nants would persist in the ground 
water until diluted or removed. Second, 
there was a general expectation that 
ground water could be remediated to 
potability within reasonable timeframes 
by pumping contaminated ground 
water from the aquifer. 

Results of these efforts has shown that 
pumping systems are not cost-effective 
in restoring ground water to potability. 
In addition, research has demonstrated 
that these contaminants are very biode- 
gradable in ground water under certain 
conditions. A detailed discussion of the 

mechanisms behind the biodegrada- 
tion of these substances is beyond 
the scope of this article. However, it is 
now known that chlorinated aliphatic 
compounds (chlorinated ethenes and 
ethanes) decompose in situ under sul- 
fidogenic or methanogenic conditions. 
Perchloroethylene, for example, loses 
chlorine atoms under these conditions 
to yield trichloroethylene, the cis- iso- 
mer of dichloroethylene, vinyl chloride, 
and ethene. This reductive dehalo- 
genation may occur at rates that ex- 
ceed rates of remediation that are pos- 
sible through engineered systems; the 
potential for the in situ destruction of 
ground water contaminants has height- 
ened interest in demonstrating that 
monitored natural attenuation, or intrin- 
sic remediation, is itself a viable rem- 
edy for contaminated ground water. 
The Minnesota Pollution Control 
Agency’s guidance on the Monitored 
Natural Attenuation of Chlorinated Sol- 
vents in Ground Water defines stand- 
ards for demonstrating that natural at- 
tenuation is a remedy for ground 
water that is contaminated with chlorin- 
ated solvents. It specifies that, to be a 
remedy, 

natural attenuation is the demon- 
stra tion that biodegradation, when 
combined with dispersion, vola tili- 
za tion, a biotic degradation, and 
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President’s Column, cont. 

drinking. The water was quite silty 
and the well was open to whatever 
fell in it and often had decaying 
leaves or other debris floating on top. 
One time I found a turtle in the bag of 
water I pulled up. 
The villagers were impressed that I 
knew how to pull up water from the 
well - all of the other westerners 
hauled it up hand over hand, bump- 
ing the bag on the sides of the well 
and spilling out most of the water. I 
tried to explain about my experience 
in bailing monitoring wells back in the 
U.S. but I don’t ever think I really got 
the idea across. They certainly did ap- 
preciate the idea of water conserva- 
tion, though, and the need for clean 
drinking water supplies. 

I think about this time in my life when- 
ever I go through a car wash or water 
my lawn in the summer or even just 
fill up the bath tub simply to soak. I 
still do these things, but I also have 
an appreciation for the luxury of not 
having to worry about whether I’m 
thirsty enough to warrant using up an- 
other glass of water. 

The more we, as ground water profes- 
sionals, can educate people regard- 
ing the importance, not only of having 
a clean water supply, but also of the 
mechanisms that govern ground 
water so that we can maintain a 
clean water supply, the better. In 
keeping with our goal of promoting 
ground water education, the Minne- 
sota Ground Water Association is 
proud to be able to contribute this 
year to the Metro Area Children’s 
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Water Festival, which will be held on 
October 14th at Fort Snelling. The 
goal of the festival is to help educate 
children regarding the sources of 
water in their lives and the impor- 
tance of protecting ground water as a 
valuable resource. Elsewhere in this 
newsletter is more information on the 
festival and a phone number that you 
can call if you are interested in volun- 
teering. 
The MGWA fall conference is just in 
the planning stages; however, this 
year we hope to provide a platform 
for the introduction of new technolo- 
gies in the ground water industry to 
provide ourselves with additional 
tools to assist in ground water investi- 
gation. 

And then finally, is the fall field trip, 
which this year focused on glacial ge- 
ology (and ground water) in east-cen- 
tral Minnesota and northwestern Wis- 
consin. 

I urge you to participate as fully as 
possible in these activities. 

Newsletter Editorial Team 
Adds a New Face 

Your newsletter editorial team is 
pleased to announce that John La- 
Fave has joined us, effective with this 
newsletter. John is a hydrogeologist 
with the environmental consulting firm 
of Leggette, Brashears and Graham, 
Inc. of Saint Paul. John will bring a 
welcome private industry perspective 
to the public sector members of the 
existing team. 

John is a Saint Paul native and re- 
cently returned to Minnesota after 
several years of working for the Mon- 
tana Bureau of Mines and Geology. 
He served as the project hydrogeolo- 
gist for the Montana Ground Water 
Characterization Program conducting 
regional ground water assessments 
(which included knocking on doors in 
the country not too far from the town 
of Jordan, he says!). 

He is a graduate of the University of 
Texas at Austin and may be reached 
at 651-490-1405, e-mail: jla- 
fav@lbgmn.com 

MGWA to help sponsor 
Children’s Water Festival 

The Minnesota Ground Water Asso- 
ciation is helping sponsor a Chil- 
dren’s Water Festival for the seven- 
county metro area. The Children’s 
Water Festival is a one day, educa- 
tional event, designed to encourage 
awareness and appreciation of water 
and our environment. The purpose of 
the Festival is to inspire and motivate 
children from the metro area to con- 
serve and protect our water re- 
sources. The Festival will offer fun, in- 
teractive presentations and hands-on 
exhibits, such as water quiz bowl, 
bubbleology, build your own aquifer, 
and the Science Museum’s WATER!, 
as well as music, story-telling, and 
treats. 

Approximately 600 fifth-grade stu- 
dents will attend the Children’s Water 
Festival. The Festival will be held at 
Fort Snelling on Oct. 14, 1998. The 
festival is being planned by the Metro 
Area Ground Water Alliance 
(MAGWA), an affiliation of state and 
local government units. People or 
groups wishing to help sponsor the 
festival through financial support or 
volunteer for the festival as present- 
ers, guides, information officers, or 
for traffic control and clean-up com- 
mittees are encouraged to call Cindy 
Weckwerth at (651) 430-6703. 

Opportunity to Serve 
YOUR Ground Water 
Association 

Upcoming vacancies for the 1999 
MGWA Board of Directors include the 
offices of President-Elect and Treas- 
urer. 

The President-Elect serves three 
years (as President-Elect, President, 
and Past President) , while the Treas- 
urer serves a two-year term. Ballots 
are normally mailed to the member- 
ship in December. 

Won’t you consider a position on the 
Board of your all-volunteer organiza- 
tion? Questions or expressions of in- 
terest may be directed to any of the 
current Board members listed in this 
newsletter (see facing page). 
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Natural Attenuation, cont. 

sorption will reduce the concentra- 
tions of contaminants and their 
toxic daughter products before 
posing unacceptable levels of risk 
to human health or the environ- 
ment or exceed ground water crite- 
ria at established points of compli- 
ance. 

This article highlights some of the 
technical points covered in that docu- 
ment. 
Demonstrating that natural attenu- 
ation is a remedy must include evi- 
dence that the degradation of a con- 
taminant is possible under the exist- 
ing ground water conditions. 
Whereas contaminants such as ben- 
zene, toluene, ethylbenzene, and 
xylene readily degrade aerobically, 
perchloroethylene or carbon tetrachlo- 
ride (as discussed above) require 
strongly reducing conditions for biode- 
gradation. Analysis of the ground 
water geochemistry will reveal the oxi- 
dation/reduction (redox) status of the 
system, and therefore the potential 
for degradation of particular com- 
pounds. Redox conditions may differ 
depending on the sampling location 

in the plume, both spatially and verti- 
cally. 
Figure 1 shows the range of Eh and 
the corresponding electron acceptor 
reactions that favor the degradation 
of trichloroethylene, perchlo- 
roethylene, and trichloroethane. 
Thus, measurements of oxygen, Eh, 
iron II, manganese II, sulfate, sulfide, 
nitrate, and methane in the ground 
water reveal the redox status of the 
ground water. Many of these analytes 
can be measured in the field: oxygen 
and Eh readings are taken via cali- 
brated probes through a “low flow” 
cell, together with readings of pH and 
conductivity. Manganese II, iron II, 
sulfate, and nitrate can be measured 
inexpensively using field test kits. 

Contaminant breakdown products 
provide evidence that a compound is 
degrading in situ. For example, the 
presence of vinyl chloride, cis-dichlo- 
roethylene (at five times the concen- 
tration of the trans isomer), and ele- 
vated concentrations of chloride 
above background indicate that re- 
ductive dechlorination processes are 
occurring. 

-continued on next page 

(Modified from Bouwer, 1993.) 
Figure 1. The presence of particular electron acceptors indicates the oxida- 
tion/reduction status of the ground water. This figure correlates geochemical 
half-reactions to the corresponding oxidation/reduction potential in millivolts. 
The bold arrow indicates the range of conditions most favorable to the dechlori- 
nation of chlorinated solvents such as tetrachloroethylene or trichloroethylene. 

1998 Board of Directors 

Past President 
Ray Wuolo 

Barr Engineering 
(612)832-2696 

FAX (612)832-2601 
rwuolo@barr.com 

President 
Paula Berger 

Envionmental Strategies Corp. 
(612)343-0510 

FAX (612)343-0506 
p bergeraescmn. corn 

President Elect 
Jim Piegat 

Hennepin Conservation District 
(612)544-8572 

Secretary/Membership 
Jan Falteisek 

Minnesota DNR 
(651)297-3877 

FAX(651)296-0445 
jan.falteisek@dnr.state.mn.us 

Treasurer 
Paul Bulger 

Minnesota Pollution Control 
(651)296-7827 

Paul. bulger@pca.state.mn.us 

Editor 
Tom Clark 

Minnesota Pollution Control 
(651)296-8580 

FAx(651)297-7709 
tom.p.clark@pca.state.mn.us 

Advertising Manager 
Leigh Harrod 

Metropolitan Council 
(651)474-8678 

leigh.harrod@metc.state. mn. us 
Business Management & 

Publications 
Dr. Jeanette Leete 

Watershed Research, Inc. 
(651)426-8795 

FAX (651)426-5449 
jennie-leete@msn.com 

@Minnesota Ground Water 
Association. ISSN: 1098-0504 
Material in this publication may 
be reprinted if appropriate credit 
is given. Views expressed in this 
publication do not necessarily re- 
flect official MGWA policy unless 
expressly stated as such. 

MGWA Newsletter, September I998 3 



Natural Attenuation, cont. 

However, a qualitative assessment 
that demonstrates the degradation of 
a contaminant in situ does not auto- 
matically prove that natural attenu- 
ation is a remedy for a site. The deg- 
radation of trichloroethylene in ground 
water is not desirable if it results in ex- 
posure to vinyl chloride, which is 
more toxic than the trichloroethylene. 
Therefore, it is also important to dem- 
onstrate that the products of degrada- 
tion are not a cause for concern. 
Also, if ground water conditions are 
favorable for chlorinated solvent deg- 
radation, an estimate of the degrada- 
tion rate is needed. Methods to esti- 
mate degradation rates include micro- 
cosm studies, rates derived from site- 
specific field data, and values found 
in the literature. 
If aquifer sediment samples can be 
obtained, microcosms can be set up 
under controlled conditions in the 
laboratory. Microcosm studies are 
most useful in discovering whether a 
contaminant or set of contaminants is 
biodegradable. Since conditions are 
tightly controlled, it is possible to de- 
termine how a change in one parame- 
ter (for example, pH) will effect the 
biodegradability of a contaminant. 
However, microcosm studies almost 
always overestimate rates that actu- 
ally occur in the field by 100- 
11,000%. (See the review article by 
Blackburn, 1998) 
Field measurements of natural attenu- 
ation rates can be made using histori- 
cal contaminant concentration data. 
Plotting the natural logarithm of 
trichloroethylene concentrations ver- 
sus the distance of the well from the 
source (Figure 2) can be helpful as 
per the method of Buschek and Alcan- 
tar (1995). Assuming that the relation- 
ship is linear, then 

Equation 1. 
Where 
x = the distance from the source area 
in feet; 

Equation 3. 
Replacing the 
Cx term in Equation 2 
with Cx(corrected) from 
Equation 3 yields an 
estimate of the biode- 
gradation rate in the 
ground water be- 
tween the two wells. 
This approach can be 
repeated for other 

vx= the velocity of ground water in 
the x direction; 
Cx = the concentration of contami- 
nant at x; 

well pairs and can be Figure 2. Regression of the natural log of TCE con- 

compared to k for the centration by distance from the source area. The 

overall plume. It is im- overall attenuation rate equals the slope multiplied 

portant to note that by the ground water velocity. For this site,, 

one needs to assume (-0.0016ft-1 ) (124 ft/yr), or k = -0.198 yr-1. 
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k= the overall attenuation rate con- 
stant; and 
Co = the concentration of contami- 
nant at the source area. 
The slope of this linear relationship is 

L 
; multiplying this term by the 
ground water velocity vx gives 

(vx) the natural attenuation rate in- 
cluding biodegradation, sorption, and 
dilution for a given contaminant. 
Once this attenuation rate is calcu- 
lated, Buschek and Alcantar go on to 
describe a method to estimate attenu- 
ation due solely to biodegradation, 
which is useful in modeling the fate of 
contaminants in ground water with 
time. 
A similar approach involves an in situ 
tracer analysis. The concentrations of 
a contaminant in a given well is com- 
pared to the concentration in a down- 
gradient well (Wiedemeier et al., 
1996b). It assumes the same basic 
logarithmic relationship as discussed 
above; solving Equation 1 for k: 

Equation 2. 
where t is esti- 

mated by dividing the distance be- 
tween the wells by the ground water 
velocity ( X ). 

vx 

The in situ biodegradation rate is esti- 
mated by correcting for dilution with a 
conservative tracer in the ground 
water, such as chlo- 
ride: 

Cx(corrected) = 

a static plume for these calculations 

Finally, contaminant degradation 
to be valid. 

rates found in the literature are useful 
in some circumstances and often ap- 
pear in natural attenuation studies 
and reports. They are valuable for 
rough comparisons between the site- 
specific attenuation rates discussed 
above with what others have found at 
other sites. Published rates can also 
be used in initial modeling efforts to 
determine the bounds of what is feasi- 
ble in terms of natural attenuation. 

However, there are three major con- 
cerns in adopting literature degrada- 
tion rates: first, because every site is 
different, degradation rates are 
unique to the conditions under which 
they were measured. Applying them 
universally to a variety of sites will 
very likely over- or underestimate by 
large margins the actual degradation 
rates occurring at the site. Second, 
the conditions under which many pub- 
lished degradation rates were found 
are not always stated. 

The degradation rates derived from 
microcosms of sewage sludge clearly 
are not representative of the rates 
that predominate in ground 
water! Third, (as mentioned above) 
published degradation rates are often 
derived from microcosm studies that 

-continued on next page 



Natural Attenuation, cont. 

usually overestimate in situ attenu- 
ation rates for a site. 
In addition to the contaminant degra- 
dation rate, the rate at which the con- 
taminants are migrating with ground 
water is needed. The rate of contami- 
nant transport can be estimated by 
calculating a retardation factor for in- 
dividual chemicals: 

Equation 4. 
and 

vc =vx/Rf Equation 5. 

where 
Koc = published organic carbon parti- 
tioning coefficient for the contami- 
nant; 
n = porosity (assumed to be 0.25 to 
0.3); 
p = soil density (assumed to be 1.7); 
f oc = fraction of organic carbon in 
ground water sediments (sampled); 
v = the transport velocity of the con- 
taminant in ground water; 
Rf = the retardation factor. 

These biodegradation and contami- 
nant transport rates can be incorpo- 
rated in fate and transport models 
that simulate the effect of natural at- 
tenuation at the site. The goal of 
modeling is to determine whether 
the rate of degradation, when com- 
pared to the rate of contaminant 
transport, is sufficient to prevent fur- 
ther spreading of the contamination. 
BIOSCREEN (Newell et al., 1996) is 
one fate and transport screening 
model that is based on the 
Domenico analytical solute transport 
model. It can simulate solute trans- 
port a) without a decay rate, or b) 
with the decay rate as measured in 
the above equations. Modeling with- 
out a degradation term predicts how 
far the contaminant will migrate if no 
biodegradation is possible. This is 
contrasted to the projected extent of 
the plume if the estimate of biodegra- 
dation from field measurements is in- 
cluded in the modeling. Actual field 
data can be compared with modeled 
projections. 
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If biodegradation is occurring, the 
ground water plume will, at some 
point, achieve a dynamic equilibrium; 
though forces of attenuation prevent 
the spread of contamination further 
downgradient, it is maintained by the 
upgradient source of contamination. 
Modeling should assist in estimating 
the length of the plume at equilibrium 
and how long it will take before this 
equilibrium is established. Modeling 
“best” and “worst” case scenarios by 
modifying the degradation rates and 
contaminant transport rates can help 
set realistic bounds on the possibili- 
ties for plume expansion. 

A sound case for a natural attenu- 
ation remedy should include the 
measurements of the redox condi- 
tions, the assessments of the biode- 
gradability of a given contaminant, 
the estimates of biodegradation rate 
and contaminant transport, and the 
modeling. The overall picture of the 
effect of natural attenuation on the 
ground water contamination should 
be a convincing one. 

Verification that the measurements 
and simulations of natural attenuation 
are accurate requires additional sam- 
pling to demonstrate that the plume is 
not expanding, and that the geo- 
chemical environment and redox con- 
ditions are stable. A proposal for natu- 
ral attenuation as a partial or a full 
remedy should include recommenda- 
tions for additional monitoring points 
(if needed), a sampling schedule that 
can demonstrate the effectiveness of 
natural attenuation over time, and pro- 
visions for alternate responses if natu- 
ral attenuation proves inadequate as 
a remedy. 
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Licensure Applications 
Deluge Board; Hearing 
Likely for Continuing 
Education Rule 
As the early August deadline came 
and went for applying for Profes- 
sional Geologist or Soil Scientist licen- 
sure under the “grandparenting” provi- 
sions, the Board of Architecture, Engi- 
neering, Land Surveying, Landscape 
Architecture, Geoscience, and Inte- 
rior Design (AELSLAGID) found itself 
swimming in new applications. They 
expect the review process to take 
several months. Prospective candi- 
dates who missed the deadline will 
need to pass a qualifying examination 
to be granted licensure. 
The Board of AELSLAGID has been 
preparing rules that will prescribe con- 
tinuing education requirements for li- 
censed professionals under its juris- 
diction. The continuing education re- 
quirements were released for public 
notice on July 13, 1998 in the State 
Register and the commenting period 
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Report on Ground Water Proposed Amendments to Bylaws of the Minnesota 
Quality in Southwest MN Ground Water Association 

The Minnesota Pollution Control 
Agency’s Ground Water Monitoring 
and Assessment Program (GWMAP) 
has published its baseline water qual- 
ity report for principal aquifers in 
southwest Minnesota. Data from 132 
primarily domestic wells were com- 
piled to determine water quality in 
aquifers actively being used in this 
part of the state and to identify chemi- 
cals of potential concern to humans. 
Sampling was done on a grid-type ba- 
sis and included analyses for major 
cations and anions, 34 trace inor- 
ganics, volatile organic compounds 
(VOCs) and a suite of field-measured 
parameters. 

In general, aquifers in southwest Min- 
nesota contain higher levels of dis- 
solved solids than in other areas of 
the state. Nitrate is a primary chemi- 
cal of concern, from water-table aqui- 
fers to Precambrian bedrock aquifers, 
such as the Sioux Quartzite. If there 
is a source of nitrogen to ground 
water (such as agriculture), then fac- 
tors such as poor well construction, 
fractured bedrock near the land sur- 
face, and screening wells near the 
top of the aquifer will increase the like- 
lihood of having high nitrate concen- 
trations. Copies of the report may be 
obtained from Muriel Runholt of the 
MPCA’s Marshall office (507) 537- 
7146, or Mike Trojan with GWMAP in 
St. Paul (651) 297-5219. 

Following are proposed changes to clarify certain provisions of the Associa- 
tion’s bylaws. We are looking for approval from the membership to proceed. 
The next step is to receive a petition from 10 percent of members to bring the 
proposed changes up for approval. If you agree that these proposed changes 
should be made, you may e-mail your concurrence to: jennie-leete@msn.com 
or complete the form below and mail, by November 13, 1998 to: MGWA, c/o 
WRI, 4779 126th Street North, White Bear Lake, MN 55110-5910. 
I confirm that I am a member of the Minnesota Ground Water Association and I 
hereby petition the following proposed changes to the Association’s bylaws to 
be brought up for approval of the membership. 

Name 
Affiliation/Employer 
Work Address 
City, State, Zip Code 
Work Telephone Number 
E-mail 

NOTE: If approved for petition by 10 percent of the Association’s members, a 
ballot will be sent to members along with the ballot for 1999 MGWA Board of 
Directors vacancies (see page 2) 

Bylaws of the Minnesota Ground Water Association (revised 811998) 

Article I. Name 
1. This Organization shall be known as the “Minnesota Ground Water Associa- 
tion” hereinafter referred to as MGWA. 

Article II. Objective and Purposes: 
1. The primary objectives of the Association are: 
(a) Promotion and encouragement of the scientific and public policy aspects of 
ground water; 
(b) Establishing a common forum for scientists, engineers, planners, educa- 
tors, attorneys, and other persons 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 mem- 
bership, newsletters, and participation in any other activities not enumerated 
herein that are designed to encourage the exchange of information relating to 
ground water resources. 

Licensing Update, cont. 
. . 

2. The newsletter is the official publication of the MGWA . 

was extended 30 days from this date. 
Based on the responses received to 
date, a public hearing will be re- 
quired. The proposed two-tiered sys- 
tem under which engineers must 
meet a 30 hour continuing education 
requirement and all other profession- 
als must meet 24 hours is the princi- 
pal point of contention. In the end, it 
will likely take several months to re- 
solve the differences on this issue, 
and even longer for the requirements 
to be approved. 

Article Ill. Definitions: 
1. The definitions used in these bylaws shall be as follows unless the context 
requires otherwise: 
(a) “Approved” or “approval by the Board” shall mean a majority of Board mem- 
bers voting. 

Article IV. Board of Directors of MGWA: 
1. The Board of Directors shall consist of four five & elected officers which are 
the President, President-Elect, Past-President Secretary/Membership 
Chairman, and Treasurer. Officers may serve more than one term. 
2. The terms of officers President shall have a duration of twe three years eer=+ 

(b) “Quorum” shall mean those members in good standing attending any publi- 
cized meeting of MGWA. 

Submitted by: Steve Robertson 
Minnesota Department of Health, 
651-215-1322, email: 
Steve. robertson@health.state.mn.us 

- 

December 31 of the following year. The 
first year of a President’s term is served as President-Elect, the second as 

- continued on next page 
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Proposed Bylaws, cont. 

President, and the third as Past-Presi- 
dent Terms of Secretary/Member- - 
ship Chair and Treasurer have a dura- 
tion of two years. Elections for Presi- 
dent are held annually, elections for 
Secretary/Membership Chair and 
Treasurer are held in alternate 
years. Officers shall serve in their po- 
sitions until the next officer for the po- 
sition is elected. 
3. The President shall call and con- 
duct meetings of the Board and of 
MGWA, and shall be the primary op- 
erating officer of MGWA. 

4. The President-Elect shall be the 
Program Chair shall perform the 
presidential duties in the absence of 
the President, and may be assigned 
other responsibilities as directed by 
the Board. 

5. The Secretary/Membership Chair 
shall keep and report the minutes of 
the Board and of MGWA, shall keep 
and report to the Minnesota Secre- 
tary of State any revisions or 
changes in the Articles of Incorpora- 
tion, shall keep a list of property be- 
longing to MGWA, and shall keep all 
books correspondence, and papers 
relating to the business of the corpo- 
ration (except those of the Treas- 
urer). The Secretary/Membership 
Chair shall also keep an active mem- 
bership list and shall keep a list of pro- 
spective members to be included in 
subsequent mailings. 

6. The Treasurer shall maintain the 
accounts of MGWA including: all fi- 
nancial transactions, dues informa- 
tion, tax statements, necessary re- 
ports to the IRS (both State and Fed- 
eral), and funding information, and 
shall present a financial report at 
each meeting of the Board and of the 
Association. 

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

8. Vacancies on the Board shall be 
filled as follows: 
(a) President: The President-Elect 
shall become President should the 
position be vacant. 
(b) Other vacancies on the Board 
shall be filled by appointment by the 
President with approval of the Board 
at its next regular meeting. The ap- 
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pointment of the new officer shall be 
announced in the next regular news- 
letter and the new officer will be intro- 
duced at the next meeting of the 
MGWA. 
(c) The term of appointed officer(s) 
shall be limited to the unexpired term 
of the vacated position. 
9. The regular business meetings of 
the Board may be attended by any 
member in good standing. 
10. Any officer may be removed from 
the Board by an affirmative vote of 
the majority of directors present at an 
official meeting of the Board. Notice 
of the proposed removal will be given 
to members with the notice 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 V. Membership: 
1. Membership shall be open to all 
persons who have an interest in 
ground water resources. 
2. Condition of membership shall be 
payment of annual dues prescribed 
by the Board. 
3. Membership is on a calendar year 
basis. The board may authorize par- 
tial-year rates for members who join 
after June 30. 

4. A member-in-good standing is one 
whose dues are paid for that year. 
5. There are two types of member- 
ships: regular and student. Student 
members may join for less than the 
price of a regular membership. The 
Board may determine additional mem- 
bership categories (e.g. retiree or in- 
stitutional categories) of which the re- 
quired dues payment differs from that 
for regular members. 

6. Membership meetings shall be 
called. as deemed necessary by the 
Boa d. but not less than once every 3 

years ye 

Article VI. Election of Board: 
1. The Board shall annually appoint 
a nomination committee to prepare a 
slate of candidates for officers. The 
slate shall be announced at a meet 

- bv electronic Communication 
and in the fourth auarter edition of the 
newsletm Additional nominations 
from the floor membership, duly see 
ended may be made following an- 

nouncement of the slate. Nominees 
must agree to serve if elected. Elec- 
tions of officers shall be by a mail or 
electronic communication ballot com- 
pleted before the annual meeting De- 
cember 31. and The outcome of the 
election shall be announced at the an- 
nual meeting next board meetinq 
and in the next regular edition of the 
newsletter following the election. 
Those candidates who receive a plu- 
rality simple majority of ballots for 
each position shall be declared 
elected. Ties shall be decided by a 
majority vote of the Board. They 
New Board members shall take office 
at a subsequent meeting designated 
by the Board, but no later than four(4) 
months after the annual meeting elec- 
tion 

Article VII. Management and 
Finances: 

1. The business and property of 
MGWA shall be managed by the 
Board, which shall meet as often as it 
deems necessary for efficient opera- 
tion of MGWA, but at least once a 
year. The Board is empowered to ap- 
point from among the members of 
MGWA such committees as it consid- 
ers necessary to conduct any phases 
of MGWA business. 

2. An Executive Committee shall con- 
sist of the Board and non-elected offi- 
cers including. but not limited to. the 
Newsletter Editor. Advertising Man- 
ager. and Field Trip Coordinator. 
Non-elected officers are volunteers 
who have been appointed by the 
Board. Non-elected officers shall at- 
tend meetings of the Board. as 
needed. and may vote on issues in 
the event of a tie vote by the Board. 
(a) The Newsletter Editor shall coor- 
dinate and oversee preparation of the 
newsletter 
(b) The Advertising Manager shall co- 
ordinate advertising in the MGWA 
newsletter and the advertising of 
MGWA functions and activities, 
(c) The Field Trip Coordinator shall 
oversee coordination of field trios. 

3. 2 The operating funds of MGWA 
shall be derived from annual dues, 
any residual funds arising from adver- 
tisements, sponsored meetings, and 
from grants, contributions, and en- 
dowments. 

- continued on next page 

7 



Proposed Bylaws, cont. 

4. 3 The President and/or Treasurer 
are empowered to expend funds of 
MGWA to an extent, and for pur- 
poses, approved by the Board. 
4,. The editor po 

5. The Board may contract for profes- 
sional business management assis- 
tance for services. Specific functions 
of and all actions of such professional 
management assistance or services 
shall be directed by and performed 
under the direction of the Board in or- 
der that actions of the professional 
management always reflect the goals 
of MGWA. 

6. Any duality or conflict of interest on 
the part of any officer or committee 
member of the MGWA shall be dis- 
closed to the Executive Committee, 
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 or committee member hav- 
ing a duality or conflict of interest 
shall not vote nor use his or her per- 
sonal influence on the matter. and 
she or he shall not be counted in de- 
termining the quorum for the meeting, 
The minutes of the meetina shall re- 
flect that a disclosure was made. the 
abstention from voting. and the quo- 
rum situation. Any new officer or com- 
mittee member will be advised of this 
policy upon entering the duties of his . . 
or her position, 

Article VIII. Affiliation: 
1. Cooperation or affiliation with 
other organizations may be arranged 
by the Board as deemed consistent 
with the objectives and interests of 
MGWA. 

Article IX. Amendments: 
1. Proposed amendments to the by- 
laws may be made by petitions to the 
Board signed by at least 10 percent 
of current members in good standing. 

. . . 
2. After a valid petition is received by 
the Boar& the Board must present 
the proposed amendment ( 
to the membership for approval, et 

the next MGWA The pro- 

8 

posed amendment(s) shall be publish- 
ed in the next reaular edition of the 
newsletter and ballots shall she&d be 
distributed F 
or be mailed to all members 
within 90 30 days of publication the . . 
meeting in order to vote on the pro- 
posed amendment. Ballots must be 
returned to MGWA within 30 days of 
distribution to be counted. 
3. The bylaws of MGWA shall be so 
amended if the proposed amendment 
is approved by a majority of meeting 
or mail ballots cast by members of 
MGWA. 4 

Article X. Nonprofit: 
The Association shall not afford pecu- 
niary 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 mem- 
bers. officers, or other private per- 
sons except that MGWA shall be 
authorized and empowered to pay 
reasonable compensation for serv- 
ices rendered and to make payments 
and distributions in furtherance of its 
purposes as an educational and sci- 
entific association. No substantial 
part of the activities of the Associa- 
tion shall be involved in attempts to in- 
fluence legislation, and the Associa- 
tion shall not participate in or inter- 
vene in (including the publishing or 
distribution of statements) any politi- 
cal campaign on behalf of any candi- 
date for public office. 

Article Xl. Operational Limitations: 
Notwithstanding any other provision 
of these articles, the organization 
shall not carry on any other activities 
not permitted to be carried on (a) by 
an organization exempt from Federal 
of Minnesota Income Tax under sec- 
tion 501(c)(3) of the Internal Revenue 
Code of 1954 (or the corresponding 
provision of any Minnesota or future 
United States Internal Revenue Law) 
or (b) by an organization, contribu- 
tions to which are deductible under 
Section 170(c)(2) of the Internal 
Revenue Code of 1954 (or the corre- 
sponding provision of any future 
United States Revenue Law). 

Article XII. Merger or Dissolution 
Clause: 
Upon the merger or dissolution of 
MGWA, the Board shall, after paying 

or making provisions for the payment 
of all of the liabilities of the organiza- 
tion, dispose of all of assets of the or- 
ganization exclusively for the pur- 
poses of the Association in such a 
manner, or to such organization or or- 
ganizations organized and operated 
exclusively for charitable, educa- 
tional, or scientific purposes as shall 
at the time qualify as an exempt or- 
ganization or organizations under 
Section 501 (c)(3) of the Internal 
Revenue Code of 1954 (or the corre- 
sponding provision of any future Min- 
nesota or future Untied States Inter- 
nal Revenue Law), as the Board shall 
determine. 

In accordance with Minnesota Stat- 
utes Chapter 317A. directors. offi- 
cers. or agents who serve without 
compensation are not civilly liable for 
acts or omissions if the act or omis- 
sion was in good faith. was within the 
scope of the person’s responsibilities 
as a director. officer or aaent. and did 
not constitute willful or reckless mis- 
conduct. 

The Association shall. to the fullest 
extent permitted by Minnesota law. in- 
demnify a person made or threatened 
to be made a party to a proceeding 
by reason of the former or present of- 
ficial capacity of the person against 
judgements. penalties. fines. includ- 
ing settlements. and reasonable ex- 
penses. including attorney’s fees and 

disbursements. Incurred by the per- 
son in connection with the proceed- 
ing. if. with respect to the acts or 
omissions of the person complained 
of in the proceeding. the person: 
a) has not been indemnified by an- 
other organization for the same Iiabil- 

described in the para 
graph with respect to the same acts 
or omissions; 
b) acted in good faith; 
c) received no Improper personal 
benefit as a result of a conflict or dual- 
itv of interest; . . 

e of a proceed- 
ing. did not have reasonable cause to 
believe the conduct was unlawful: and 
e) reasonably believed that the con- 
duct was in the best Interests of the . . 
Association, 

(End) 
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Capillary Fringe 

By Douglas J. Bergstrom 

Author’s note: The original intent of 
this article was to reflect on an 
appropriate separation of government 
services and private industry. The 
satire below is not meant to pick on a 
particular state agency, but to 
generate thoughtful discussion. As 
governmental rules and agencies 
evolve, various internal pressures 
push them ever outward from their 
original charters (“mission creep’). 
Where these new actions intersect 
existing private business is an area 
that warrants continued and public 
debate. 

PRESS RELEASE Dateline August 
20, 2008; St. Paul, MN 

State Water Czar Jesse Ventura last 
night gave his State of the State’s 
Water address to the assembled Gov- 
ernor, State Legislature and State De- 
partment heads. In his inimitable 
helpful and self-effacing manner, Ven- 
tura reported that the quantity and 
quality of potable water supplies in 
the state had never been in better 
condition, and announced several 
new initiatives to further this end. 
Some of the major points of his ad- 
dress included: 

l In order to become an integrated 
full-service provider of govern- 
ment services, the Minnesota De- 
partment of Perfect Health 
(MDPH) would be reorganized 
into the Water Well Contractor, 
Water Well Testing and Monitor- 
ing, Water Supply Engineering, 
Groundwater Modeling, and Ana- 
lytical Testing Divisions. Water 
Well Contractor Division Chief I. 
B. Drilling explained that “the spe- 
cial funding used to buy out the 
five largest water well contractors 
in the state two years ago allows 
direct oversight of potable water 
supply construction by the MDPH, 
and invoiced costs for well con- 
struction will actually be reduced 
from that previous due to adminis- 
trative overhead being absorbed 
as an indirect departmental cost.” 
Assistant Chief Ima Helper said 
that the reaction from municipali- 
ties has been terrific, and that the 
pessimists who predicted whole- 
sale unemployment of former pri- 
vate water well drillers had been 

proved to be unfounded, as there 
is currently a shortage of drillers 
within the Division. 
After a lengthy legal wrangle, the 
U.S. Department of Justice has 
approved the acquisition by the 
MDPH of In Place, Inc. Ventura 
called the acquisition “a strategic 
move on the part of MDPH to pro- 
vide bulk quantity pricing to move 
forward with the program to install 
permanent instrumentation of 
every water supply well in the 
state.” There has been some op- 
position to this program, notably 
the City of Brainhard, a spokes- 
man for which stated “we didn’t 
want to fluoridate our wells 30 
years ago, and we sure as hell 
don’t want to have to buy electron- 
ics from the MDPH to make our 
lives even more complicated.” 
In response to criticism from the 
State Department of Money Sup- 
ply, Ventura maintained that un- 
employment numbers in the pri- 
vate sector resulting from the 
MDPH takeover of consulting 
services were “grossly inflated.” 
“Why at MDPH alone, we have 
hired over 100 previously unem- 
ployed hydrogeologists on a con- 
tract basis, and we anticipate that 
with our new initiatives, the need 
will grow even further.” The De- 
partment of Money Supply has 
previously published data show- 
ing that the number of individuals 
in private practice in the area of 
hydrogeology has dramatically de- 
creased from 200 to 10 over the 
past six years, and that the 
number of firms had been re- 
duced from 14 to 1. Program Di- 
rector I. M. Hiring predicted that 
the remaining firm would follow 
suit within the next two years as 
well. 
Ventura announced plans to con- 
struct a new headquarters at the 
current site of the State Office 
Building. Planned at 500,000 
square feet, the building will 
house all of the MDPH water divi- 
sions. “We are also leaving room 
for the water divisions of all the 
other state agencies and are confi- 
dent the Governor will approve 
that merger with MDPH” Ventura 
said. 

Reaction has been strong to the 
lowering of the threshold for water 
appropriation fee requirements, 
noted Section Chief U. R. Payin. 
“Appropriation fees are lower in 
Minnesota than in most of the rest 
of the country, and should not be 
that much of a burden to the well 
owner” said Payin. “These fees 
represent a significant revenue 
stream to the MDPH, and this 
revenue funds many of the De- 
partment’s activities.” Ventura 
said that the MDPH sees these 
fees not as any unfunded man- 
date, but as a user fee similar to 
fishing and boating licenses. 
“You don’t have to pay if you don’t 
use the resource” Ventura said. 
State Director of Amelioration of 
Unfunded Mandates I. M. Sari la- 
mented “There is nothing else we 
can do.” 
In a long-running battle with the 
federal EPA, EPA has finally 
agreed to the MDPH requirement 
of performing subsurface drilling 
on 100 foot centers as a part of 
the state’s wellhead protection 
rules in wellhead protection ar- 
eas. EPA’s main concern with this 
policy has been the state’s use of 
federal Revolving Fund Loans to 
pay for this activity, and that the 
funds actually used to build infra- 
structure were correspondingly de- 
pleted as a result. Ventura said 
that a settlement had been negoti- 
ated, where the state will have to 
come up with matching funds for 
any monies used for this pur- 
pose. “As a scientist, it is my re- 
sponsibility to make sure that the 
wellhead protection delineations 
and groundwater models are 
done to a reasonable level of cer- 
tainty” Ventura responded. “Fortu- 
nately, our revenues from the ap- 
propriation fees will offset this 
cost, and that the best technical 
information will be used in these 
analyses.” 

Ventura concluded his address by 
noting that although groundwater 
quality improvements had come a 
long way, there was still much left to 
be done in the area of source water 
protection. “We have begun discus- 
sions with the Attorney General’s of- 
fice for using the state’s power of emi- 

- continued on next page 
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Mower County Atlas 
Available from MGS 

The Minnesota Geological Survey re- 
cently completed Part A of the Geo- 
logic Atlas of Mower County. Princi- 
pal investigators were John Mossler 
and Gary Meyer. 

Part A includes six plates: 
1) Data Base 
2) Bedrock Geology 
3) Surficial Geology 
4) Depth to Pre-Cretaceous Bedrock 
Surface and Topography of the Pre- 
Cretaceous Bedrock Surface 
5) Subsurface Stratigraphy, and 
6) Sand and Gravel Resources and 
Bedrock Resources. 

Bedrock formations that outcrop or 
subcrop beneath Quaternary depos- 
its in Mower County are divided into 
five Devonian and three Ordovician 
map units, based upon hydrostrati- 
graphic criteria, and illustrate the 
areal distribution of the important 
aquifers and confining layers. 

Surficial deposits are mainly Pre-Wis- 
consinan till, stratified sediment, and 
paleosols. Three Pre-Wisconsinan 
glacial tills were identified and 
mapped in Mower County. Late Wis- 
consinan glacial till and stratified sedi- 
ment were mapped along the west- 
ern edge of the county. 

The Subsurface Stratigraphy plate 
has six cross-sections depicting the 
distribution of Quaternary and bed- 
rock units in the subsurface. An ac- 
companying map illustrating Quater- 
nary subsurface geology shows line- 
bounded, lettered units that represent 
composite thickness and stratigraphic 
order of tills and sand beds from the 
surface downwards. Colored units 
that represent the type of surface 
sediment and the depth from land sur- 
face to bedrock are also shown. 

Val Chandler determined depth and 
orientation of bedrock valleys in 
Mower County using the gravity/geo- 
logic method. This method uses the 
density contrast between Cretaceous 
and Quaternary units and underlying 
bedrock formations to define buried 
bedrock topography and overburden 
thickness. 

The Bedrock Resources map shows 
the distribution of carbonate rocks 
suitable for aggregate and for other 

purposes. It also shows the distribu- 
tion of some of the other resources 
that have been exploited in the past 
such as clay and iron ore. The Sand 
and Gravel Resources map shows 
the distribution of Quaternary units 
that contain sand and gravel suitable 
for use in construction. 
The data base of water well records 
used for compilation of the atlas 
maps is available on computer disk- 
ette: The County Well Index (CWI) for 
Mower County contains approxi- 
mately 1900 well records with basic 
data, including data on aquifer usage 
and water quality. Approximately 870 
of these wells have geologic logs. 

Supplementary explanatory text to ac- 
company the atlas, written by several 
authors, will be published in coming 
months as Report of Investigations 
50 by the Minnesota Geological Sur- 
vey. Part B of the Mower County at- 
las, to be published separately by the 
Minnesota Department of Natural Re- 
sources, Division of Waters, will con- 
tain maps of hydrogeology, karst fea- 
tures, and sensitivity of ground water 
to pollution. It will be available in one 
and a half to two years. 

County Atlas C-11, Part A, Geologic 
atlas of Mower County, Minnesota. J. 
H. Mossler, project manager. 1998. 
Color. Scale 1:100,000. 6 plates. 
$14.00 (sales tax and shipping 
charges extra). 

Available from the publications sales 
office of the Minnesota Geological 
Survey, 2642 University Ave W, St 
Paul, MN 55114-1057, ph. 612-627- 
4782. The maps are also available in 
digital format. 

Capillary Fringe, cont. 

nent domain for acquiring buffer 
zones along all major rivers and 
streams upstream of potable surface 
water intakes” Ventura reported. “Al- 
though we haven’t yet promulgated 
the rules, we feel that this may be a 
viable path to protect surface waters 
used for potable supply.” A spokes- 
person for the League of Large Min- 
nesota Cities, l don't Think so, stated 
“we will fight this all the way to the Su- 
preme Court, as it has a huge poten- 
tial to decrease the tax bases in al- 
most every member city.” 

MPCA Switches To New 
Organizational Structure 

Organizations and individuals who fre- 
quently do business with the MPCA 
are probably aware that the agency 
has been planning a major reorgani- 
zation. The MPCA is making these 
changes in response to the way envi- 
ronmental protection and improve- 
ment will need to be addressed in the 
decades to come. 

One significant milestone in the proc- 
ess took place at the end of July 
when many staff in the MPCA’s St. 
Paul Office packed up and moved 
their offices to reflect the agency’s 
new structure. A few important items 
that customers should know about 
the restructuring which became effec- 
tive on August 3: 

l All MPCA staff will have the same 
phone numbers before and after 
they move. 

l Some projects may be transferred 
from one staff member to another. 
In cases where this does occur, 
the transition will take place gradu- 
ally and customers will be notified 
if their staff contacts change. 

l Additional information about the 
MPCA’s new structure, the rea- 
sons behind the change, and 
other supporting material will be 
available on the MPCA’s website 
(www.pca.state.mn.us) during the 
week of August 3. 

MPCA staff planned for this restruc- 
turing for quite some time and the 
move - a major logistical undertak- 
ing - went very smoothly. Neverthe- 
less, problems are bound to crop up 
and staff is doing everything possible 
to minimize any disruption in service. 

The MPCA’s organizational design 
isn’t complete yet, though. Once the 
dust has settled, discussion will begin 
on how business processes can be 
redesigned. Staff will also develop a 
revamped human resources system 
as well as create a performance man- 
agement system. Progress made on 
these items will be included in future 
issues of Enviroline. 

Reprinted from MPCA ‘s publication, 
Enviroline, August 4, 1998. 
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MGWA Calendar 

Contact information for the major 
event-holders is listed at the end 
of the column. 

October 3-8, 1998 American Institute 
of Professional Geologists Annual 
Meeting, Baton Rouge, Louisiana. In- 
formation: M. B. Kumar, P.O. Box 
19151, Baton Rouge, LA 70893, 
504-342-5501, fax 504-342-4438. 

October 12-14, 1998 43rd Annual 
Midwest Ground Water Conference, 
Lawrence, Kansas 

October 13-14, 1998 Soil Parameter 
Estimation, Denver, CO. Contact: 
NGWA. 

October 15-16, 1998 Fate and Trans- 
port, Part II, Denver CO. Contact: 
NGWA. 

October 19-21, 1998 Visual MOD- 
FLOW, Salem, MA. Contact: NGWA. 

October 22-23, 1998 Risk Assess- 
ment for the Environmental Profes- 
sional, Salem MA. Contact: NGWA. 

November 2-3, 1998 Fundamentals 
of Ground Water Geochemistry, Den- 
ver, CO. Contact: NGWA. 

November 4-6, 1998 Applications of 
Ground Water Geochemistry, Den- 
ver, CO. Contact: NGWA. 

November 13, 1998 MGWA Fall 
Conference 

November 11-13, 1998 Petroleum 
Conference and Exposition, Houston 
TX. Contact: NGWA. 

November 16-18, 1998 DNAPLs in 
Fractured Geologic Media: Behavior, 
Monitoring, and Remediation. Con- 
tact: Waterloo Educational Services, 
Inc. at 519-836-3102, 519-836-3381 
(fax). 

November 18-19, 1998 Natural At- 
tenuation of Chlorinated Solvents, In- 
dianapolis, IN. Sponsored by the In- 
dustrial Members of the Remediation 
Technologies Forum (RTDF) and The 
Interstate Technology and Regulatory 
Cooperation Working Group. Con- 
tact: http://www.dep.state.pa.usldep/ 
deputate/airwaste/wm/remserv/ 
biotreat/biotreat.htm 

December 13-16, 1998 NGWA “50th 
Anniversary” National Convention 
and Exposition, Las Vegas, NV. Con- 
tact NGWA. 

Contacts: 
for NGWA events: 
1-800-551 -7379 or 
http://www.h2o-ngwa.org 

for GSA events: 
http://www.geosociety.org 

for Princeton’s events: 
PO Box 273776 
Tampa, FL 33688-3776 
813-964-0800, 813-964-0900 (fax) 
http://www.princeton-groundwater 
.com; email:info@princeton-ground- 
water .com 

for AIH events: 
American Institute of Hydrology 
2499 Rice Street, #I35 
St. Paul, MN 55113-3724 
612-484-8169, 612-484-8357 (fax) 
http://www.aihydro.org 
email: aihydro@aol.com 

Midwest Ground Water 
Conference 

October 12-14,1998 

Host Agency: Kansas Geological 
Survey, University of Kansas 

Co-Sponsoring Agencies: Division 
of Water Resources, Kansas Dept. 
of Agriculture, Kansas Ground 
Water Association, and Kansas 
Department of Health and 
Environment 
The 43rd Midwest Ground Water Con- 
ference is an informal annual meeting 
held at the invitation of the participat- 
ing state. This conference provides 
an opportunity for hydrologists, geolo- 
gists, engineers, students, and others 
studying ground-water resources in 
their respective states to meet and ex- 
change ideas, discuss mutual prob- 
lems affecting the midwest, and sum- 
marize results of field and laboratory 
studies. 

This year’s conference will include a 
field trip on the afternoon of the 12th; 
oral and poster sessions and work- 
shops focusing on regional issues on 
the 13th and the morning of the 14th. 

Conference Topics 

Papers and posters are planned for 
presentation at the Midwest Ground 

- continued on page 15 

MGWA Board Meeting 
Minutes 

June 4, 1998, Egg & I, University 
and 280, 7:30 a.m. 

Attending: Ray Wuolo, Past Presi- 
dent; Paula Berger, President; Jim 
Piegat, President Elect; Paul Bulger, 
Treasurer; Jan Falteisek, Secretary; 
Tom Clark, Newsletter Coordinator; 
Leigh Harrod, Advertising Manager; 
Lee Trotta, 1998 Field Trip Coordina- 
tor, Jennie Leete, Sean Hunt, WRI. 

Approval of Minutes - Paula Ber- 
ger called the meeting to order at 
7:40 a.m. Minutes for May were ap- 
proved. 

Fall Field Trip - Lee Trotta reported 
that plans are underway for a two- 
day field trip Saturday and Sunday 
September 19-20 to include glacial 
stratigraphy and other topics in parts 
of both Minnesota and Wisconsin. 
Lee provided a preliminary itinerary 
and an update on other arrange- 
ments. 

The next committee meeting is June 
9. Committee members include Lee 
Trotta, U.S. Filter, Andrew Nichols, 
MPCA, Paula Berger, Environmental 
Strategies, Jan Falteisek, DNR, and 
Chris Tillema, American Engineering 
Testing. 

By-Laws Revisions - Proposed 
changes were discussed. The draft 
by-laws will be posted on the web 
site. They will also be distributed for 
petition nomination in the September 
newsletter. 

Newsletter/Directory - Tom Clark 
provided an update on the newslet- 
ter, noting that the June issue will go 
out with one additional page. Working 
through WRI, Jim Piegat was author- 
ized to update the Directory Environ- 
mental Referral List to a maximum of 
20 hours at $8/hour. 

- continued on next page 

Support Your Association 
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Wabasha Counti& - 

The Minnesota Geological Survey has recently started production of Geologic 
Atlases for Pine and Wabasha Counties. This work will continue for about 
three years. The purpose of these atlases is to provide sound and accurate 
geologic information in a useful format-- principally through a series of geo- 
logic maps. The Minnesota Geological Survey will construct maps of the bed- 
rock geology and topography, surficial deposits, quaternary stratigraphy, karst 
features, geologic resources, and provide to each county an updated CWI 
(County Well Index) database. The Department of Natural Resources will com- 
bine this information with hydrologic data to produce a series of hydrogeologic 
and pollution sensitivity maps. 

8 

Wabasha County lies within the Paleozoic Plateau of southeastern Minnesota, 
an area characterized by nearly flat-lying bedrock layers of sandstone, carbon- 
ate, and shale, overlain by a thin mantle of surficial deposits. Much of upper- 
most bedrock in Pine County is Proterozoic Hinckley Sandstone or basalt that 
is overlain by a widely variable thickness of Surficial deposits. Of critical impor- 
tance to both of these projects is investigation of karst features. Both Pine and 
Wabasha Counties are under a well-documented threat to groundwater degra- 
dation due the direct and rapid infiltration of surface waters through near-sur- 
face karst features such as sinkholes. 

Join the Minnesota Ground Water Association! 

MGWA Minutes, cont. 

Scholarships - Paula noted there 
were no reports back yet from 
awardees. 
Next meeting - The next meeting 
will be August 6, 1998, 7:30 a.m. at 
Egg&l. 

Meeting adjourned 9: 10 a.m. 

August 6, 1998, Egg & I, 
University and 280, 7:30 a.m. 

Attending: Ray Wuolo, Past Presi- 
dent; Paula Berger, President; Jim 
Piegat, President Elect; Jan Fal- 
teisek, Secretary; Paul Bulger, 
Treasurer; Jeanette Leete, Sean 
Hunt, WRI; Tom Clark, Newsletter 
Coordinator; Lee Trotta, 1998 Field 
Trip Coordinator; Sheila Grow, 
guest. 

Approval of Minutes - Paula Ber- 
ger called the meeting to order at 
7:40 a.m. Minutes for the regular 
Board meeting held June 4, 1998 
were approved. 

Children’s Water Festival - Sheila 
Grow announced that the Children’s 
Water Festival will be held Wednes- 
day, October 14th at Fort Snelling. 
The 4-5 hour program is designed 
for 600 5th graders. The program 
will include surface and ground 

- continued on next page 

If you are reading this newsletter second-hand, we’d like to take this opportunity to invite you to become a member of 
MGWA for 1998. Annual dues are $20 for professional members and $15 for students. Members are entitled to purchase 
the annual membership directory for $7. Additional donations toward our scholarships and/or the use of recycled paper 
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. 

Name 
Affiliation/Employer 
Work Address 
City, State, Zip Code 
Work Telephone Number 

Fax Number 
Home Address (optional) 
City, State, Zip Code 
Home Telephone Number 

E-mail 
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Midwest Ground Water 
Conference, cont. 

Water Conference in the following 
subject areas: 

l Surface/Ground-Water Interac- 
tions 

l Water Resources Management 
l Ground-Water Quality Protection 

In addition, papers and posters are 
also planned in these other subject 
areas 

l Regional Studies 
l Aquifer Characterization 
l Ground-water Recharge And 

Vadose Zone Processes 
l Contaminant Transport 
l Isotope And Geochemical Hy- 

drology 
l Ground-water Monitoring 
l Ground-water Modeling 
l Geophysical Applications 

Additional Information Contact: 
Allen Macfarlane or Don Whittemore 
at (764) 864-3965 or 
dowser@kgs.ukans.edu. 

MGWA Board Meetings, cont. 

water activities intended to be both 
educational and fun. The Metro 
Area Ground Water Alliance is the 
lead organizer. Cindy Weckworth 
(Washington County staff) is co- 
chair. Sheila said that funding from 
sponsors and volunteers are 
needed to make the program a suc- 
cess. Jan moved and Jim seconded 
that the MGWA support the Chil- 
dren’s Water Festival with $300 pro- 
vided the budget will allow it and 
that the MGWA will encourage vol- 
unteers to participate. Motion ap- 
proved. Jennie will provide a budget 
report by Monday, Aug. 10th. 
Fall Field Trip - Lee Trotta pro- 
vided a list of items for the trip, a 
proposed brochure, and a budget. 
Trip fees were discussed and set at 
$95 for members, $115 for nonmem- 
bers, and $55 for students. Any stu- 

dent groups that wished to partici- 
pate were to call for special rates. 
The draft brochure is to be reviewed 
and any changes fomarded to Jen- 
nie or Sean as soon as possible. 
The next field trip meeting is Tues- 
day August 25th at U.S. Filter. 
Midwest Groundwater Confer- 
ence -The Board would like to be 
a sponsor of the conference. Paula 
Berger will send sponsor offer to 
Sarah Tufford, DNR-Waters. 
By-Laws Revisions - Paul moved 
and Ray seconded to approve by- 
laws changes with corrections 
noted. All approved. Possible addi- 
tions to the text on conflict of inter- 
est disclosure, indemnification, and 
ADA to be distributed by e-mail and 
approved by e-mail or phone. A final 
note was made to check to consis- 
tency of “board” capitalization in the 
text. 
Fall Conference - Ideas and 
dates were discussed. A tentative 
date of November 13th was identi- 
fied. Ideas suggested included 
“Emerging Tech- 
nologies in 
Ground Water In- 
vestigations” pro- 
posed by Roman 
Kanivetsky/Jim 
Lundy, EM Vari- 
ations proposed 
by Ray, Down- 
hole Fluores- 
cence proposed 
by Paul, and Low- 
Flow Aquifers 
proposed by 
Ray. 
MN Geotechni- 
cal Society - 
The Minnesota 
Geotechnical So- 
ciety requested 
MGWA’s mailing 
list. The MGWA 
is willing to trade 
mailing label 
sets. The Society 
is to contact Jen- 
nie. 

Newsletter/Di- 
rectory - Tom 
Clark reported 
that the Newslet- 
ter team has a 

new member, John Lefave. 
Web Page - Jan to send an e-mail 
reminding Jennie and Sean to 
change telephone area codes on 
mast head and web page. 

Scholarships - Paula noted there 
were no reports back yet from 
awardees. Jim suggested adding a 
line item to the budget to for special 
events (such as the Children’s 
Water Festival) and also an item for 
scholarships for students wishing to 
go on a Fall Field Trip. 

Next meeting - The next meeting 
will be September 10, 1998, 7:30 
a.m. at Egg & I. 

Meeting adjourned 9:20 a.m. 

-Jan Falteisek, MGWA Secretary 

Note: The Board did not meet in 
July. Minutes of the September 
meeting had not been approved by 
press time and will appear in the 
December newsletter. 
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Wisconsin Wetlands Association and 
UW-Institute for Environmental Studies 

announce the 
1998 WISCONSIN WETLAND SCIENTISTS FORUM 

Thursday, October 15, 8 am - 4:30 pm 
University of Wisconsin-Madison 

Tripp Commons, Memorial Union, 800 Langdon St. 

KEYNOTE SPEAKER: Dr. Joy Zedler, Aido Leopold Professor of 
Restoration Ecology, University of Wisconsin - Madison 

TOPIC: Science and the Practice of Wetland Restoration 

OTHER CONFIRMED SPEAKERS AND TENTATIVE TOPICS INCLUDE: 
l Donald Hey (The Wetlands Initiative) - Wetland Banking 
l Dr. Michael J. Lannoo (U.S. Declining Amphibian Populations Task Force) - 

Amphibian Population Status and Threats 
Dr. Timothy J. Ehlinger (UW-Milwaukee) - Wetlands and Stream Ecology 

l Eric Epstein (WDNR) - WI Coastal Wetland Inventory 
l Mike Schwar (UW-Madison) - Comparative Hydrology of Nine Springs Sedge 

Meadows 

PLUS: 
l Updates of ongoing wetland research and inventories 
l A series of roundtable discussions providing opportunities for extended discussion 
l Plenty of time for informal discussion, and exchange of ideas among attendees 
l New for this year: A display of posters presenting wetland research 

Please return the form below before October 7 with fee payable to WWA, to: 
Wisconsin Wetlands Association, 222 S. Hamilton St. Suite #1 , Madison, WI 53703 

Please share this announcement with others. 
Register Early! Registration is limited to 100 particrpants. 
For more information contact Betsey Day at 608-245-7190 or WWA at 250-9971 

1998 Wisconsin Wetland Scientists Forum REGISTRATION: 

Name 

Affiliation (optional) Title 

Address 

Phone #I 1 e-mail 

t 1 Enclosed is my registration fee of $15 ($5 for students) 
[ 1 I want to join WWA. Enclosed is an additional $20.00 ($10.00 for students) 
1 1 I want to display a poster. Topic: 
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Minnesota Ground Water Association 
4779 126fh Street North 
White Bear Lake, MN 55110-5910 
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