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Ground Water
Clearinghouse
Coordinates Crucial
Information

By Suzanne Maeder, Land
Management Information Center

Ground water is one of Minnesota’s
most fundamental resources, and pro-
tecting it is a crucial challenge. The
quality and quantity of our ground
water resources are affected by com-
plex interactions between the natural
and built environments, the actions of
individuals, businesses, and organiza-
tions, and the rules and regulations of
local, state, and federal agencies that
affect those actions. The absence of
an effective and efficient means to
provide the information needed to un-
derstand the issues related to ground
water protection has been a signifi-
cant obstacle to meeting that chal-
lenge.

LMIC, with help from cooperating
agencies, has developed a Ground
Water Clearinghouse System to pro-
vide an effective solution to this prob-
lem. The system integrates data from
separately maintained state agency
files, allowing users to use geo-
graphic location to retrieve, analyze
and display information related to
ground water issues. Developed in re-
sponse to a legislative mandate in the
1989 Ground Water Protection Act,
the system is the first statewide col-
lection of ground water data to be
linked to a geographic information
system (GIS). Using ARC/INFO, a
GIS widely used in Minnesota, the
clearinghouse system replaces a
more limited purpose ground water
database.

—continued on page 2
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MGWA President’s Column

Fall is almost here, and with it the an-
nual AIPG/MRGS/MGWA field trip.
This year's trip to the lron Range
promises to be great fun - | hope to
see many of you there. Also on the
agenda is the MGWA fall conference.
Ms. Carol Kendall of the USGS in
Menlo Park will present a full-day
seminar on isotope hydrology on Octo-
ber 27 at the Earle Brown Center in
St. Paul. Isotope hydrology is used in-
creasingly in Minnesota to evaluate
ground water source areas and to
age-date ground water. Ms. Kendall’s
main area of research involves iso-
tope hydrology, and she regularly
teaches workshops on the subject.
More details are provided inside the
newsletter.

Fall also means it's time to nominate
Board members for the 1996-1997
term. Candidates are needed for the
posts of President-elect and Secre-
tary. We also need someone to take
the role of advertising director for the
newsletter. This is a non-elective posi-
tion that involves contacting our adver-
tisers, keeping accounts current, ob-
taining ad copy, etc. Jan Falteisek has
been handling this task for several
years, and will be available to assist
the new advertising director. Please
call me or one of the other Board
members if you're interested in run-
ning for the Board or in helping with
the newsletter, or if you wish to nomi-
nate someone for these posts. (It’s re-
ally kind of fun.)

As you recall, last year the MGWA
membership approved changes to our
by-laws that make it possible for the
MGWA to change its non-profit status
to a 501(c)3 type (educational) from
our current 501(c)4 (civic league)
status. The primary reason for the
change is that our current classifica-
tion doesn’t match the MGWA's goals

to promote a better understanding
and use of Minnesota’s ground water
resources (in short, education).
There are advantages to 501(c)3 tax
status, including reduced postage
rates, the fact that donations to the
MGWA would become tax-deduct-
ible, and that the MGWA would be-
come eligible to receive grants from
foundations, many of which can pro-
vide grant money only to 501(c)3 non-
profit organizations.

Becoming a 501(c)3 organization re-
quires completion of a lengthy inter-
nal revenue service (IRS) application
form that documents past activities
and finances of the MGWA. In addi-
tion, there are specific financial re-
quirements that apply to 501(c)3 or-
ganizations, such as the requirement
that 30% of the organization’s in-
come be from charitable contribu-
tions. We were fortunate to have Ms.
Norma Jean Falink, an accountant
who specializes in non-profit organi-
zations, attend our July Board Meet-
ing and provide us with an overview
of these issues. This fall the MGWA
Board will consider various ap-
proaches to achieving 501(c)3 status
and incorporating the associated re-
quirements into our organization.

-Cathy O’Dell, MGWA President




Ground Water Clearinghouse, cont.

By integrating independently main-
tained databases and adding the ca-
pacity for spatial analysis and map pro-
duction, the clearinghouse system pro-
vides the information required to im-
prove the effectiveness of ground
water management while reducing the
overall cost of information manage-
ment — helping us to do better but

live within our means.

Data Sources

In designing the clearinghouse data-
base, LMIC has focused on data inte-
gration rather than data production,
concentrating on obtaining and merg-
ing major, statewide databases into

the system, along with defining stream-
lined, routine data updating proce-
dures. Clearinghouse data are ob-
tained from the Minnesota Geological
Survey; the state departments of Natu-
ral Resources, Health and Agriculture;
the Pollution Control Agency; and
LMIC. The cornerstone of the clearing-
house is the County Well index data-
base maintained by the Minnesota
Geological Survey. Using software pro-
vided by MGS, counties can easily

System Design

The system’s database is comprised
of two major components: a map li-
brary, containing geographically refer-
enced graphic files of well locations,
surface hydrology, major infrastruc-
ture, political boundaries, and coordi-
nate control features; and database
tables containing data about the
wells, including well descriptions,
water quality, levels and use. The
map library uses counties as the ba-
sic data storage unit, or tile.

All thematic data layers within the
map library are geographically refer-
enced so that both multi-layer display
and analysis are possible. Using a
consistent coordinate system, they
can also be used with other digital
data when appropriate, such as land
use, geologic features and potential
sources of contamination.

The map library contains the follow-
ing for each county. Descriptive data
about each well — ownership, loca-
tion, use, aquifer, and depth are
stored with the basic well data within
the map library.

¢ Well locations: This is the princi-
pal reference for the clearing-
house system, derived from field-
verified 1:24,000 scale sources
provided by MGS where avail-
able. For wells where no field
verification had been done, the
public land survey location re-
ported by the well driller was
used. Since well location accu-
racy varies, an accuracy code is
stored with each well record.
Welis are identified by their Minne-
sota Unique Well Number, as-
signed using the Minnesota De-
partment of Health’s Water Well
Driller Log form. This identifier
links the well’s map repre-
sentation to data associated with
it.

o Surface hydrology (lakes and
rivers): From the USGS Digitized
Line Graph Hydrology database,
with a scale of 1:100,000.

e Major and minor roads: From
the Census Bureau TIGER trans-
portation files with a scale of
1:100,000.

¢ Railroads: From the Census Bu-
reau TIGER transportation files

generate well information that
can be integrated within the
clearinghouse system. Data
that are currently or shortly will
be available and their sources
include:

¢ County Well Index (Minne-
sota Geological Survey): ba-
sic well information, con-
struction, stratigraphy and
well locations, along with
some water level and water
chemistry

o OBWELL (Department of
Natural Resources): state-
wide ground water level
monitoring network data

¢ SWUDS (Department of
Natural Resources): state-
wide use information from
water appropriation permits

e Ambient/GWMAP (Pollu-
tion Control Agency): state-
wide background water qual-
ity monitoring network

¢ Pesticide Monitoring Data
Base (Department of Agri-

ust 14, 1995

culture): statewide water
quality monitoring for pesti-
cides

—This is a sample screen from the Ground Water Clearinghouse, featuring Ramsey
County, and showing the Main Menu Bar, Geographic Area Selection Menu, and the
Locational Query options.
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Ground Water Clearinghouse, cont.

with a scale of 1:100,000.

e Minor civil divisions (cities and
townships): From the Census Bu-
reau TIGER files with a scale of
1:100,000.

e USGS 7.5-Minute Quadrangle
Map Boundary: Generated by
LMIC from map corner points with
a scale of 1:24,000.

e County boundaries: From the
Census Bureau TIGER files with a
scale of 1:100,000.

In addition to the primary data main-
tained within the map library, the fol-
lowing data are obtained from major
agencies with operational responsibili-
ties related to the ground water and in-
tegrated within the Ground Water
Clearinghouse system.

¢ Construction: Information on the
water well's construction as re-
ported on the Health Department
well driller log and associated
forms

¢ Stratigraphy: Information on the
geologic formations encountered
in the drilling, driller description
from the Health Department well
driller log, as well as interpreted
stratigraphy entered by the MGS,
where available

o Water level observation: Depth-
to-water-level readings at well sites

o Water chemistry sample: Infor-
mation about water quality sam-
pling at a well site, including
agency or program and sample
number and date

e Water chemistry analysis: Re-
sults of water chemistry sampling,
including parameter tested, re-
sults, units, method and reliability.

System Capabilities

¢ ‘Using clearinghouse system
menus, users can request informa-
tion about well location, water
quality or water-level information,
view well locations and informa-
tion about them, generate reports
and create paper maps. In addi-
tion to well locations, users can
display other important features,
such as surface hydrology, the
transportation network, county
and municipal boundaries, and
public land survey boundaries.
The following options are provided
by the Ground Water Clearing-
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house system’s menu interface.

o GEOGRAPHIC: Selects a geo-
graphic area of interest, which
can be a single county or a multi
county area.

¢ QUERY: Defines search criteria
that selects well records of inter-
est. Criteria can be any combina-
tion of location and well attributes
— use, depth, aquifer, water lev-
els or water quality. For instance,
all wells in a spatially defined area
having a certain range of well
depths.

¢ DISPLAY: Shows the location of
selected wells on the screen,
along with surface hydrology, the
transportation network, county
and city boundaries, and public
land survey boundaries. Using
DISPLAY, users can zoominto a
smaller area for a more detailed
view.

o REPORT: Creates a number of
specific reports about the wells
chosen, including cover well de-
scription, well construction and
stratigraphy, and whéter levels,
quality and use.

¢ MAP: Interactively creates hard
copy maps of the area shown on
the screen, a U.S. Geological Sur-
vey 7.5-minute quadrangle or a
county map, using the subset of
wells selected and specified auxil-
iary data layers.

Accessing the System

LMIC is responsible under the
Ground Water Protection Act to pro-
vide on-line access to the Groundwa-
ter Clearinghouse system for the De-
partments of Agriculture, Health, and
Natural Resources, and the Pollution
Control Agency. Appropriate mecha-
nisms for access are being explored
for users within those agencies. The
technical requirements for the func-
tions described here include a Unix-
based workstation or a PC with X-ter-
minal emulation software plus access
to the Internet. More limited capabili-
ties are available to staff without
these resources.

LMIC is exploring other solutions to
those needing data about ground
water, especially for counties involved
in local water planning, including solu-
tions suitable for ARCView and

—continued beneath officer listing

1995 Board of Directors

Past President
Doug Connell
Barr Engineering Co.
(612)832-2722
FAX(612)832-2601

President
Cathy O’Dell
Geraghty & Miller
(612)339-9434
FAX (612)336-4538

President Elect
Gretchen Sabel
Minnesota Pollution Control
(612)297-7574
FAX (612)282-6247

Secretary/Membership
Rich Soule
MN Dept. of Health
(612)215-0917
FAX (612)215-0975

Treasurer
Paul Putzier
RETEC
(612)222-0841
FAX (612)222-8914

Editor
Tom Clark
Minnesota Pollution Control
(612)296-8580
FAX (612)296-9707

Business Management &
Publications
Dr. Jeanette Leete
Watershed Research, Inc.
(612)426-8795
FAX (612)426-5449
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EPPL?7. For more information on how
to access the Ground Water Clearing-
house, contact Susanne Maeder
(612)297-4986 at the Land Manage-
ment Information Center.

—Reprinted with permission from the
Fall, 1995 issue of GeoDES, the
newsletter of the Land Mangement
Information Center Planning.



Reports & Pictures from Spring Geology Field Trips the arches in hand. Ground water
sapping structures, one of which is

These notes of thanks were received from geology departments at St. Cloud the back drop for the enclosed photo-
State, the University of Minnesota, and Carleton College for support provided graph of the group, were visited on

by MGWA on spring fieid trips. the third and fourth days, along with

. exploration of Holocene stratigraphy
in Montezuma Creek. The last three
days were spent on the San Juan
River, floating through the famous
Goosenecks and speculating on their
origin. An additional theme that per-
meated the trip was evolution of the
slopes that comprise the spectacular
landforms of the Colorado Plateau.

For his term project in the course,
one of the students developed a two-
dimensional numerical model of
ground water flow toward a sapping
hollow, and consequent evolution of
the hollow. His model worked well in-
itially, but as the hollow evolved into a
deep valley, it developed a keyhole
shape which is not observed in the
field. Taking some additional factors
into consideration would probably

—continued on page 5

St. Cloud State - Fiorida Keys

Thank you so much for the $300 check. We have already put it
to good use for our annual Spring Break field trip. This year we
took 21 students to the Florida Keys to study Carbonate sedi-
mentation. We were gone during March 3 - 11 and stayed at Pi-
geon Key, a small island about 2 miles west of Marathon in the
central Florida Keys. We snorkeled around Pigeon Key for two
days, visited Bahia Honda State park, and spent a day at Big
Pine Key. The rest of our time was spent visiting other localities
and working on small group research projects. We did have a
chance to spend some time at Big Pine Key to talk about the
ground water hydrology of the island and visit Blue Hole, the
only fresh water lake in the Keys.

| am very pleased that you maintain this program. Some stu-
dents have a difficult time finding the money to pay for trips of
this sort. Your help makes it possible for more students to par-
ticipate in these kind of activities.

— Garry G. Anderson, Professor and Chair, Department of
Earth Sciences, St. Cloud State University.

University of Minnesota - Utah
Thanks once again for the scholarship for our Utah field trip.

The trip was a great success. We started at Colorado National
Monument near Grand Junction, looking at pediments and at
Unaweep Canyon, a well-known example of superposition (or is
it antecedence) and stream capture. The second day saw us in
Fisher Valley which is one of several subparallel valleys formed
by collapse of anticlines when groundwater dissoived the under-
lying Paradox Saltin the cores of the anticlines. Thence, we vis-
ited a rock glacier in the La Sal Mountains, and explored Arches
National Park with a recent GSA Bulletin article on formation of
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Spring Geology Field Trips, cont.

have resulted in a
more realistic pattern,
but that would have
been beyond the
scope of the project.

—Roger LeB. Hooke,
Professor,
Department of
Geology and
Geophysics,
University of
Minnesota.

Carleton College -
Wisconsin/lowa

Here is a picture from
the spring field trip to
Wisconsin and lowa —
it's Ed Buchwald giv-
ing a spontaneous
talk about fossil pres-
ervation near MacGre-
gor, lowa. Eighteen
students went on the
trip with four staff peo-
ple.

Thanks for the sup-
port.

— Timothy Vick,
Professor,
Department of
Geology, Carleton
College

CDC/MDH Midwest Water
Quality Study

During 1994, the Minnesota Depart-
ment of Health (MDH) participated
with the Centers for Disease Control
and Prevention (CDC) and eight
other midwest states in a private well
water quality study. CDC funded the
study to gather background water
quality data on private wells in states
most affected by the 1993 floods.

A grid divided into 10-mile squares
was placed over the entire nine-state
area of Minnesota, lowa, Wisconsin,
North and South Dakota, Nebraska,
Kansas, lllinois, and Missouri. One
well near the center of each 10-mile
square tract of land was selected for
sampling. Well construction informa-
tion and health data were collected.
In Minnesota, 872 wells were se-
lected for the study. Water samples

collected were analyzed for total coli-
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form bacteria and fecal coliform bacte-
ria, nitrate, and atrazine. In Minne-
sota, water samples were also ana-
lyzed for arsenic.

A summary report of the data is being
prepared. Early results indicate that:

o Twenty five percent of the wells
tested in Minnesota were positive
for total coliform bacteria. The re-
gional average for total coliform
was 45 percent. Fecal coliform
bacteria was detected in 4.5 per-
cent of the wells tested in Minne-
sota.

o Approximately 6.8 percent of the
wells tested in Minnesota ex-
ceeded the Health Risk Limit of
10 mg/l for Nitrate as Nitrogen.

o Six percent of the wells tested in
Minnesota had levels of atrazine
above the detection limit of 0.015
ug/l. None of the samples ex-
ceeded the Health Risk Limit of
20 ug/l.

1995 Legislative Summary

This summary covers laws pertaining
to waste, ground water and related is-
sues that were enacted during the
1995 Minnesota legislative session.
We have tried to provide you with as
much information as possible in this
summary. If you need additional infor-
mation about any of these bills,
please contact staff that are listed.

Environmental Appropriations for
FY96-97

Ground Water Monitoring and
Assessment

¢ The Legislature allocated
$867,000 to the MPCA for the
next biennium to fund:
Monitoring and assessment of state-
wide ground-water-quality trends in
areas where ground water is vuiner-

—continued on page 6

Midwest Water Quality, cont.

¢ Fifty-five percent of the wells
tested in Minnesota had detect-
able levels of arsenic. Only 0.4
percent exceeded the current fed-
eral drinking water standard of
0.05 mg/l.
During the summer and fall of 1995,
the MDH will sample selected wells
for additional information. The well
water will be analyzed for bacteria
and nitrate. The survey will sample
10 percent of all wells sampled in the
Phase | survey, and in addition, sam-
ple all wells that tested positive for
coliform bacteria and nitrate. A sam-
ple of untreated water (i.e., unfiltered,
nonsoftened) tap water will be col-
lected from a regularly used, non-
swing faucet within the house. The
well owner will be given a copy of the
results of the water analysis. While in-
formation gathered is public record,
well owner names and locations will
not be identified in any published re-
ports. After this second round of sam-
pling is completed no further testing
is planned.

If you have any questions, please
contact Mr. James Nye, Minnesota
Department of Health, P.0. Box
64975, St. Paul, Minnesota 55164-
0975, at (612)215-0811.



1995 Legislative Update, cont.

able due to land uses and geology.

¢ Acceleration of the statewide as-
sessment of baseline ground water
quality in Minnesota’s 14 principal
aquifers.

¢ Investigation of unique ground-
water-quality problems and re-
gional monitoring in conjunction
with local governments.

Amendments to the Ground Water
Protection Act

¢ Require increased analysis of
trends in water quality and quantity
in biennial reports submitted by the
Environmental Quality Board, the
Minnesota Pollution Control
Agency (MPCA), the Minnesota
Department of Agriculture (MDA),
and the Department of Natural Re-
sources (DNR).

¢ Require the MDA and MPCA to
monitor the use and effectiveness
of agricultural and other best man-
agement practices through field
audits and other appropriate
means.

¢ Allow the Board of Water and Soil
Resources approve requests of
more than $2,000 to seal high- pri-
ority wells.

Metropolitan Area Ground Water
Model to Predict Contaminant
Movement

This law provides $250,000 to the
MPCA to enhance ground-water pro-
tection in the seven county Twin Cities
metropolitan area by:

¢ Developing an interactive, muiti-
layer computer model of ground-
water movement in principal aqui-
fers beneath the seven-county
area.

o Testing and applying the model to
sites of ground- water contamina-
tion.

For information, contact Andrew
Streitz, MPCA, at (612)296-7791.

Conservation Officers and Solid
Waste Tickets

This law provides the DNR with
$100,000 per year to fund solid- waste
ticketing activities.

Regional Landfill Cleanup Program
Staff

One year ago, the Minnesota Legisla-
ture established the Landfill Cleanup
Program, designed to change the way
the state cleans up and takes care of
closed landfills. To help implement
this program, the 1995 Legislature
funded two full-time staff in regional lo-
cations. These staff will be responsi-
ble for inspections and construction
review at closed landfills. The new po-
sitions will also offer local officials and
citizens easier access to the cleanup
program and more rapid response to
emergency situations that may occur
at the landfills. For more information
on the program or the regional staff
positions, contact Doug Day, MPCA,
at (612)297-1780.

— from MPCA’s Ground Water &
Solid Waste Connection, June 1995,
Scoft Hvidsten, Editor

Fall field trip and
conference

As this issue goes to press, many of
you are anticipating the fall field trip to
the Minnesota Iron Range, Septem-
ber 8-9, co-sponsored by the Ameri-
can Institute of Professional Geolo-
gists (AIPG) Minnesota Chapter, the
Mesabi Range Geological Society
(MRGS) and the Minnesota Ground
Water Association. Field trip stops
will include the Peter Mitchell Mine at
Babbitt, the inactive Embarrass Mine,
and a tour of the Tower-Soudan Un-
derground State Park. A full report
will appear in the December newslet-
ter. Also coming up is the MGWA fall
conference. This year the conference
will be a full day seminar on Use of
Isotopes in Hydrology. The fea-
tured speaker will be isotope hydrolo-
gist Carol Kendall of the U. S. Geo-
logical Survey in Menlo Park, CA. A
portion of the day will be devoted to
short reports from Minnesota isotope
researchers describing their work. Al-
though the final agenda has yet to be
established, be sure to mark October
27 at the Earle Brown Center on your
calendar. Registration will be limited!
Watch for a registration form to come
by mail later in September.

New Publication from
USGS

Water Level Declines from 1980-
1990 in Major Aquifers in the Twin Cit-
ies Area, by William J. Andrews, Lee
C. Trotta, and Michael E. Schoen-
berg. This is a report prepared for the
American Water Resources Associa-
tion (AWRA) Conference in Houston,
TX, November 5-9, 1995. From 1980-
1990, ground water withdrawals in
the Twin Cities Metropolitan Area in
Minnesota increased from about 200
to 324 million gallons per day. Pum-
page from the Prairie du Chien-Jor-
dan and the Mount Simon-Hinckley
aquifers is quantified in this report
and water level declines over this pe-
riod (2 and 43 feet, respectively) are
evaluated.

40th Annual Midwest
Ground Water Conference

Columbia, Missouri, Ramada Inn, Oc-
tober 16-18, 1995.

Sponsoring agencies: Missouri De-
partment of Natural Resources, Mis-
souri Ground Water Association, Uni-
versity of Missouri-Rolla, US Environ-
mental Protection Agency - Region
VIl, US Geological Survey.

Session topics include:

¢ Regional Geohydrology/Aquifer
Evaluation

Water Quality/Geochemistry
Agricultural Contamination
Groundwater Management
Computer Applications
Legal/Policy Issues
Groundwater Recharge
Geophysical Applications
Groundwater Education/Planning
For further information; Don Miller,
Missouri Department of Natural Re-
sources, Division of Geology and
Land Survey, PO Box, Rolla, MO
65401-0250. Phone (314)368-2192;
FAX (314)368-2111.

v
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One Stop For USGS Water
Data

The U.S. Geological Survey’s (USGS)
Water Resources Division (WRD) is in
the process of redesigning and imple-
menting a new data base, the National
Water Information System-Il (NWIS-
11). NWIS-Il is a highly flexible data-
management and processing system
which will serve as a clearinghouse of
hydrologic and related data compiled
both by WRD and other local, State,
and Federal agencies. The data base
will contain stream-discharge, water-
use, water-quality, ground-water, sedi-
ment, climate, and biologic data, with
an index of data and sources. NWIS-I|
will replace the following data bases:
GWSI (ground water), ADAPS (sur-
face water), QWDATA (water quality),
WUDS (water use), WATSTORE (Na-
tional Water Data Storage and Re-
trieval System) and NAWDEX (index
to Federal water data). NWIS-II will be
used to integrate disciplines of water
data, easily retrieve data, and transfer
data to many types of software. Topo-
graphic and other thematic information
will be available to aid data entry, re-
trieval and analysis. Users will be able
to apply spreadsheet and statistical-
analysis software (including ground-
water models) to produce customized
output and graphs for this newly ex-
panded range of water data.

The data base will reside on 50 or
more servers located at WRD offices
(figure 1). The local WRD office is in
Mounds View, Minnesota, and is con-
nected to all other servers in a Distrib-
uted Information System (which uses

A WRD Location
— DIS-II LAN-WAN Link
s~ DOlInet Backbone

Figure 1. -- Location of the WRD offices in the
Distributed Information System

County

LAN-WAN links to a Department of In-

=]

terior network backbone). The decen-
tralized structure of NWIS-II will en-
able users to manage, search, and
transfer data swiftly.

Data may be retrieved with a variety of
functional tools. A graphical interface,
a Geographic Information System in-
terface, and a command-line interface
will be available to select the geo-
graphic area of interest for data re-
trieval. An intuitive, graphical inter-
face, that makes extensive use of sys-
tem reference lists and user-prefer-
ence files, will allow most users of the
system to use a mouse to make selec-
tions from pulldown and pop-up
menus.
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One Stop Data at USGS, cont.

What is there to be retrieved? The
USGS collects water information
at common features such as wells,
streams, aquifers, and lakes. The
user can retrieve all data associ-
ated with such a feature by choos-
ing the output option and navigat-
ing through the menus to the de-
sired feature. The output option is
customized with user-preference
files to several retrieval ap-
proaches (spatial, water-budget,
natural/manmade, and coopera-
tor). A simplification of the natu-
ral/man-made approach is shown
in Figure 2 to illustrate the types of
features available for selection
This set of criteria for selecting
data is based on whether the data
describe a manmade object, such
as a well, or whether the data de-
scribe a natural feature, such as a
spring. An example retrieval of
point data might lead down the
pathway from “manmade” to “sub-
surface” to the “well” feature. A re-
trieval of line data might go from
“natural” to “surface water” to
“stream”. Each retrieval approach
may lead to any of about 840 ta-
bles plus reference lists and about
4670 attributes or columns in ta-
bles (Charles F. Merk, U.S. Geo-
logical Survey, 1995, written com-
mun.).

Once features of interest have
been chosen, users then have sev-
eral mechanisms through which
they can select sites. One mecha-
nism will be selection by drawing a
polygon with a mouse on a screen
display of the State map (an exam-
ple use of the Geographic Informa-
tion System interface); another
mechanism will be entry of site
identification numbers on the com-
mand line. The area of interest
may be local or may be polled from
across the country.

Once data to be retrieved have
been selected, the user may
choose any of several formats for
output. These include standardized
reports, manuscripts, export files,
graphs, or map plots.

NWIS-II will provide quick and
easy access to current data (such
as streamflow and gage-height val-
ues) denoted as provisional. There
will be limited access to other
NWIS-II data prior to approval and
release by the U.S. Geological Sur-
vey. The most substantial access
will be given on a case-by-case ba-
sis to agencies with which the
USGS has a cooperative funding
agreement. Knowledge of NWIS-II
capabilities could reduce dupiica-
tion of effort in software develop-
ment for cooperating agencies.
NWIS -II will use two approaches
to cooperator access (C. F. Merk,
WRD Headquatrters, 1994, written

commun.). Full access by a cooper-
ating agency will use the window-
based software mounted on a Data
General' workstation in the user’s
office or will link to the District
NWIS-ll server with an X -terminal.
Cooperators who access USGS
data bases occasionally or do the
same retrieval repeatedly, should
use the cooperator interface. This
interface will enable users with
vt100 terminals and PCs to access
NWIS-II, enter retrieval criteria, and
request a listing of report -format
options.

The general pubilic also will be able
to access NWIS-Il data that has
been approved and released by the
U.S. Geological Survey via the In-
ternet connection to the USGS
WRD Minnesota District Home
Page. Although access policies
and security measures may change
this, it is anticipated that viewing
and copying will be the only func-
tions available to the general pub-
lic. Organizations that have water-
related information appropriate for
addition to NWIS-II or questions
about NWIS-Il may contact Lee
Trotta, WRD, Mounds View, Minne-
sota at (612)783-3240.

' The use of trade or firm names in
this article is for identification
purposes only and does not
constitute endorsement by the U.S.
Geological Survey.

Join the Minnesota Ground Water Association!

If you are reading this newsletter second-hand, we’d like to take this opportunity to invite you to become a mem-
ber of MGWA for 1995. Annual dues are $15 for professional members and $10 for students. Additional dona-
tions toward the use of recycled paper will be gratefully accepted.

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

E-mail

Fax Number

Home Address (optional)

City, State, Zip Code

Home Telephone Number

Which Address should we use for Directory Listing?
Which Telephone Number shouid we use for Directory Listing?
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Expands

The Minnesota Water Line,

(MGWA Newsletter; June 1995), a
cooperative effort of the Minnesota
Extension Service and the Ameri-
can Ground Water Trust, is expand-
ing its service area to include the
entire state of Minnesota.

A pilot project in eleven north-
eastern counties has been in op-
eration since April, 1995. Expan-
sion of service to all of Minnesota
is planned to occur in November,
1995.

Funding is still needed, however,
to match grants and keep the
Water Line open. Please contact
Deanne Roquet, Water Line Coor-
dinator, at (218)726-7524 to sug-
gest funding opportunities, or to
volunteer as a Water Line Profes-
sional.

The Minnesota Water Line is a
unique partnership that links the ex-
perience and expertise of the Uni-
versity of Minnesota land grant in-
stitution, with professionals in con-
sulting, contracting, research and
high-tech industries from communi-
ties throughout Minnesota. A toll-

free phone line (800)455-4526
connects citizens and decision-
makers throughout Minnesota who
have a concern about a water is-
sue to professionals who have no
financial or political interest in their
concern.

The professionals provide techni-
cal information, suggest aiterna-
tives and consequences for ac-
tion, make appropriate referrals,
and encourage and assist callers
to seek and evaluate information.

This guide is aimed at reducing the
confusion and frustration citizens
sometimes feel when looking for an-
swers to their ground water ques-
tions. :

The new publication is scheduled
for distribution sometime in the
early fall of 1995. For more informa-
tion on this guide, contact Elizabeth
Gelbmann, MPCA, at (612)296-
7753.

Ground Water Users
Guide being Developed

The MPCA, in conjunction with
several other state agencies, is de-
veloping a new user’s guide to an-
swer commonly-asked questions
about ground water in Minnesota.

The purpose of this new guide is
to provide citizens with an easy-to-
use guide to direct them to the
right government agency regard-
ing various ground water issues,
such as well sealing, wellhead pro-
tection rules, large-volume ground
water use and drainfield regula-
tions.

Note from the
Advertising Editor

Jan Falteisek, your Advertising Edi-
tor for this newsletter, notes that
fees for several of our advertisers
are due for renewal. If you are un-
certain of when your subscription
expires, or for other questions on
advertising orders, rates and pol-
icy, contact Jan at Minnesota DNR,
Waters Division, S00 Lafayette
Road, St. Paul, MN 55155, Phone:
(612)297-3877, Fax: (612)296-
0445, E-mail: jan.fal-
teisek@dnr.state.mn.us.

Industry’s Partner in
Environmental Care

environmental engineers, scientists,
planners, & management consultants

12333 165th Avenue
Becker, MN 55308
(612) 261-5474

R MEDIATION .
NGINEERING

Gary Gilbert, P.E. Senior Engineer

« Experienced registered engineers

« Remediation system design

« Specializing in air sparging, soil
vapor extraction, and fluid
extraction systems

« Technology assessment field tests

CAMP DRESSER & McKEE INC.

445 Minnesota Street, Suite 2230
St. Paul, Minnesota 55101
612 293-1313

offices nationwide
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GERAGHTY & MILLER, INC.

Environmental Services

A INVESTIGATION
MV ENGINEERING

REMEDIATION
For more information call (612) 339-9434
A Heidemij Company )
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ESTING, INC.

A Comprehensive Soil Mechanics
Testing Laboratory Facility For
Engineering Disciplines, Environmental
And Hydrological Applications.

9301 Bryant Ave. So. ¢ Bloomington, MN 55420-3436
Tel: (612) 884-6833 Fax (612) 884-6923
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Geologic/hydrogeologic investigations 0 Remedial
investigations 0 Groundwater & contaminant transport
modeling © Wetland delineation and mitigation p
Landfill permitting & design © Water and wastewater
treatment system design

408 Board of Trade Building
Duluth, Minnesota 55802
Phone (218) 722-3915
Fax (218) 722-4548
' Toll Free (800) 777-7380
L]

Providing Engineering & Environmental

Consulting to the Upper Midwest Since 1970

PGI

Geotechnical Engineering Support for
Geological and Environmental Projects

B Geolechnical sile assessment

w Subsurface exploration for buildings and other strictures
B Analysis: bearing capacily, settlement, slope stability

& Ground improvement and deep foundations

u Soils, bedrock, fill, waste malerials

m Problem soils: organic, shrink-swell, frost-susceptible

. field observation: excavations, drilled piers, piling

w Engineering soil classification and logging

W Geotechnical maps and cross-sections

Pendergast GeoEngineering, Inc.
Robert E. Pendergast, P.E., C.P.G., President

16 Naptune Street, St. Paul, MN 55115
Phone (612) 426-3507
Fax (612) 426-2718

612-424-4803

HATHL)

Technologies, Inc.

We provide Geoprobe sampling and analytical services to consultants

. Collection of soil core, soil vapor, ground water and air samples
. Immediate on-site analysis

+ Hewlett-Packard GC equipped with purge & trap, FID PID and
ECD detectors

+ Petroleum hydrocarbon, chlorinated solvent and ag-chem analysis
. Leak detection

Ideal for plume definition, source identification, EA work, preliminary
investigations, emergency response, and treatment system monitoring.

Call for bids. phone: 612-424-4803 fax: 612-424-9452

“Serving the Environmental Consulting Community”
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2 DAMES & MOORE

Consullants in the Environmental and
Applied Earth Sciences

B znero

1900 SILVER LAKE ROAD OVERLOADED? CONFLICT OF INTEREST?

NEW BRIGHTON, MINNESOTA 55112
(612) 631-8838

Choosing an environmental consuiting
firm is much like choosing a business
partner. A good partnership is built on

MJ ENVIRONMENTAL shared goals, confidence in capabilities
M1J 1 consuLTanTs INC. and mutual trust.

101 West Second Street, Suite 205 Carnegie Building, Duluth, MN 55802

Underground Storage Tanks REFER YOUR CLIENTS

Soil and Ground Water Sampling ‘

Regulatory Compliance EnPro Assessment COI’p

Clean Up Services

Remediation Systems Contact Client Services

Environmental Assessments

N " 821 Raymond Ave., Suite 330 (612) 645-6330
Solid experience ...... Sound solutions St. Paul, MN 55114-1525 Fax 645-5747

(218) 722-5880 (800) 424-9821 FAX (218) 722-5764 Environmental Assessments and Audits for Property Transfer and Business Acquisition

INTEGRATING ENGINEERING AND ENVIRONMENTAL EXPERTISE

Remedial investigation
Remedial action design
Environmental assessments
Permitting

Computer modeling
Hydrogeologic evaluation
Water supply and treatment ‘
Wellhead protection

8300 Norman Center Drive 555 West 27th Street Phone: 612/832-2600

Engineering Company Minneapolis, MN 55437-1026 Hibbing, MN 55746 Toll free: 800/632-2277
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Environmental, Inc.

U regulatory compliance audits
3535 Hoffman Foad East Q enwrpnmental assessmfents
White Bear Lake, MN 55110 = monitoring systems design
0 remediation process design
Phone 612¢77001500 Ul remediation management
Fax 612¢7701657 11 field services

40 locations serving the central and westem United States — 100% employee-owned

12

‘——
(5 BayWest

Environmental
Consulting, Contracting,
Emergency Preparedness
& Response

Supporting the Minnesota
Ground Water Association

5 Empire Drive, Saint Paul, MN 55103
(612) 291-0456, (800) 279-0456

THEIN WELL

Metro Statewide
445-9380 800-450-8000

Q years ,, f&
THEIN

& i'.a 2
(o] 1893 [ 1993 g

WELL CO.
* Soil Borings e Well Televising

¢ Rock Coring e Gamma/E-Logging
* Monitoring Wells e Angle Drilling

¢ Production Wells ¢ Well Abandonment

Certified Master
Groundwater Contractor

* Remediation Wells ¢ Well Rehabilitation

FOR ALL YOUR

WELL SUPPLY NEEDS!

» Sta-Rite Pumps

® Pressure Tanks

e Stainless Steel & Plastic Casing

» Galvanized & Black Well Casing

e Cut Lengths & Threading of Pipe
 Bentonite (Baroid and Wyo-Ben)

e Monitor and Whitewater Pitless

* Valves, Fittings & Well Accessories

e Johnson Water Well & Monitoring Screens

GOODIN COMPANY

Stnce 1937 PLUMBING ¢ HEATING » AIR CONDITIONING » PIPE » VALVES  INDUSTRIAL AND WELL SUPPLIES

Minneapolis ¢ St. Paul ¢ Duluth ¢ Detroit Lakes * St. Cloud ¢ Brainerd » Medina

IN ST. PAUL
ask for Wes Vossler, Al Smith, John Voss or Vince Lewis

612/489-8831
Wats: 1-800/246-6346
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PROVIDING ANALYTICAL
SERVICES WITH THE QUALITY
AND FLEXIBILITY THAT OUR
CLIENTS DEMAND.

+ SOILS ' :
+ WATER
+ SOLID WASTE |

+ WASTE WATER

+ HAZARDOUS WASTE

+ PETROLEUM CONTAMINATED
SOIL & WATER

SPECTRUM

ANALYTICAL ENVIRONMENTAL SERVICES

301 West County Rd. E2 St. Paul, MN 55112
Phone (612) 633-0101 Fax (612) 633-1402
m or (800) 447-5221

L] I ON ber of the M Group of ¢

Recovery
Equipment Supply Inc.

9060 Zachary Lane North « Suite 116
P.O. Box 322
Maple Grove, MN 55369

DAVID L. KILL, P.E.
SALES MANAGER

TEL 612-493-4818 « FAX 612-493-4812 « WATS 800-541-0518
Products for groundwater monitoring and remediation

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)

N\’IRN

Environmental Engineers, Scientists & Planners

Minneapolis, Minnesota

(612) 591-1394 Offices Nationwide

minnetonka ¢ gaylord ¢
st. cloud ¢ grand rapids

10901 red circle drive, minnetonka, mn 55343
612-935-6901
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GEOPROBE &
LABORATORY
SERVICES

Serving Environmental Consultants and Industry with:

GEOPROBE SERVICES ENVIRONMENTAL FIELD
- 4 X 4 Truck Mounted SERVICES
Geoprobe Model 5400 « Landfill & Industrial
« Field Portable GC Site Monitoring
Capabilities - Groundwater and Soil
FULL SERVICE CERTIFIED Sampling
« Landfill Gas Monitoring
- VOC-465D Wastewater Treatment
. aRgIGRO/BTEX Operations & Services
- Metals
- Inorganics MATERIAL TESTING
- Pick-up Services (Twin SERVICES
Cities, Duluth/Superior, + Field and In-SITU Testing
Iron Range) + ASTM Laboratory Testing
Services

SERVING THE STATES OF MINNESOTA,
WISCONSIN, IOWA AND THE DAKOTAS

Offices in Virginia and Duluth, MN
For quotes, scheduling availability

NORTHEAST aps .
NTSTECHNICAL and additional services call
SERVICES, INC. (800) s 69'4 1 19
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Minnesota Ground Water Association

P. O. Box 65362
St. Paul, MN 55165

recycied

Made from over 50% Recycled Fiber
including 20% Post-Consumer Waste

LEGGETTE, BRASHEARS & GRAHAM, INC.
Professional Ground-Water Consultants

Providing Ground-Water Expertise Since 1944

* UST, RCRA, CERCLA

* Remedial Design &
Implementation

» Remedial Investigations/
Feasibility ‘Studies

| « Environmental Site Assessments
o Water Supply -
o Water Rights

» Computer Modeling

o Soil & Water Sampling

o Agri-Chemical Contamination
Investigations
A3

« Wellhead Protection Studies

s Petrofund Reimbursement
Coordination

 Soil Gas Surveys
* Geaphysics

e Dewatering & Depressurization

Northpark Corporate GCenter
1210 W. County Road E - Suite 700
St. Paul, Minnesota 55112
(612) 490-1405

OFFICES LOCATED NATIONWIDE

Bulk Rate
US Postage
PAID
St. Paul, MN
Permit # 7122

CoMSTOCK & DAVIS, INC.
Civil Engineers & Land Surveyors

Engjnee; ing

* Municipal Planning & Design

* Sewage Collection & Treatment
* Water Distribution & Treatment
* Streets & Highways

* Mobile Home & R.V. Parks

* Storm Sewer & Ponding Design
* Site Planning & Design

* Wetland Services

¢ Construction Management

Land Surveying

* Subdivision Planning & Design
Residential Plats
Industrial Plats

* Alta Surveys

* Lot & Boundary Surveys

* Topographic Surveys

* Cemetery Design & Platting
* Remonumentation Services
* GPS & GIS Services

Serving your needs statewide

Minneapolis St. Paul
612-784-9346 612-776-6211
Brainerd Moose Lake

218-829-1751 218-485-4811

Bemidji St. Cloud
218-751-2520 €12-654-9556

Grand Rapids

218-631-1859

Hutchinson

218-326-5325 612-587-4789
Lake Elmo Little Falls
612-777-0024 612-632-2504
Wadena Baudette

218-634-3050




