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AIPG/MGWA Fall Field
Trip Had a Real "Rocky"
Time

—Neal Wilson, MPCA

The day after the fall technical
program, the AIPG and MGWA
conducted a joint geology field
trip. Doughnuts, coffee and juice
were provided before the buses
arrived to help jump-start the par-
ticipants. The surplus doughnuts
followed us to several stops be-
fore they were finally consumed,
at the urging of Mike Convery.
The day was pleasant, warm and
sunny, and many of the trees
were in their fall colors.

The first stop was at Thomson
Dam. The Middle Precambrian
graywacke, siltstone and mud-
stone near the dam were most
likely deposited in a foreland ba-
sin, and were subsequently meta-

—Dike at Thomson Dam
November, 1992

morphosed and folded during the
Penokean orogeny (1850?Ma.)
As shown in the photo, these de-
posits were later intruded by di-
abase dikes which fed the Middle
Proterozoic Keweenawan lava
flows.

The second stop was at an ex-
cavated face of the Cloquet Es-
ker, which is the highest esker in
Minnesota. This esker is being
mined by the City of Cloquet for
gravel (see photo). The esker was
deposited in a meltwater tunnel at
the margin of the Superior Lobe
during an advance about 15,000
years ago. Agates were found by
the field trippers including one
"about the size of a golf ball.” To
the Quaternaryists in the group,
till is NOT merely overburden, as
hardrockers would have you be-
lieve.

Stop three at the Thompson
Hill Information Center included a
funch stop of ca-
tered box lunches
(and optional
doughnuts!) fol-
lowed by a discus-
sion of fractioniza-
tion of magma
and the resultant
layered olivine
gabbros outcrop-
ping across the
parking lot from
the Information
Center. The group
was then treated
to the fabulous
view of Duluth
8 Harbor, juxtapos-
ingon it a view
into the past of
the retreating Su-
perior Lobe and
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Massachusetts
Reviews Licensed Site
Professionals Status

Massachusetts legislation
would amend the state Superfund
law to require that only licensed
site professionals (LSP) perform
waste site cleanup services.
Regulated waste site cleanup
services would include response
actions, short-term measures, in-
terim remedial response, tempo-
rary measures, final remedial re-
sponse plans, permanent solu-
tions, managing public participa-
tion, and providing opinions ex-
cluding legal advice or legal opin-
ions. H.R. 5891 would require
LSP's to judge when a site is
clean, assign responsibility to
regulators for defining LSP qualifi-
cations, and require differing re-
sponsibilities and potential liabili-
ties for LSP's depending on the
level of site cleanup difficulty.

—Briefings, NGWA, Fall, 1992
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it's associated Glacial Lake Duluth. The aviarists in the
group were on the lookout for migrating hawks which
can number in the hundreds, and fly through the area in
a span of a couple of days.

The fourth stop was at one of the two working faces
of Silver Cliff Tunnel (under construction). Large scale
drilling, blasting, and utilization of rock bolts are required
to "muck” through the layered, fractured diabase sill and
country-rock lava flows (see photo). A specialized multi-
articulated electric powered drill is employed to drill into
the rock (see photo) for emplacement of rock bolts and
explosive charges.

The fifth stop was at the sequence of gently dipping
olivine tholeiite basalt flows at Gooseberry River. The
falls below the highway reveal three gently-billowing lava
surfaces which are typical of very fluid lava flows found
in Quaternary basalts in Iceland and Kilauea, Hawaii. In-
filled vesicles (sometimes with agate) help to determine
the tops of the flows as the vesicles were originally gas
bubbles which rose to the top of the lava. One of the
more sociologically observant persons in the group no-

——continued on next page —Muiltiarticulated drill
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New Ground Water
Publications From
Minnesota Extension
Service

The Minnesota Extension
Service has reprinted two ground
water bulletins originally devel-
oped by Lyle Raymond at Cornell
University. The first, "What is
Groundwater?" covers the basics
of ground water occurrence and
movement, supplemented by
clear graphics. Intended for the
general public, the bulletin illus-
trates such tricky concepts as ar-
tesian pressure, ground water
flow paths and rates, and well
contribution zones.

"Groundwater Contamination”
is the second newly reprinted bul-
letin originally developed by Lyle
Raymond at Cornell University.
The bulletin focuses on land use
management for ground water
quality protection. Similar in for-
mat to "What is Groundwater?,"
this companion bulletin illustrates
potential problems from septic
systems, landfills and land appli-
cation of various products and
wastes. Clear illustrations help
get the concepts across to the
reader.

For copies, contact the Minne-
sota Extension Service and ask
for "What is Groundwater?", Bulle-
tin AG-FO-5867-C, 1992 and
"Groundwater Contamination”,
Bulletin AG-FO-5866-C, 1992.

For more information about
the project, contact Fred
Bergsrud, University of Minne-
sota, Agricultural Engineering De-
partment.

New Ground Water Posters

Three posters featuring a robot-like Groundwater Defender are now
available from Western Michigan University. the posters are primarily for
the elementary school level and portray information about the water cycle,
groundwater contamination and ways to protect the resource. For more in-
formation contact Western Michigan University, Groundwater Education in
Michigan Regional Center, Kalamazoo, Mi 49008-5150, ph. (616) 387-

5505.

—Focus (International Joint Commission), July/August 1992

November, 1992

—from page 2

ticed that while we were at this
picturesque park a marriage pro-
posal was offered and accepted.
As it was getting late, the
group was given the option of re-
turning to Duluth or going on to
the Palisade Head rhyolite rheoig-
nimbrite at Shovel Point. Shovel
Point is essentially a dip slope on
top of a 95 meter thick rhyolite
flow. This rhyolite was emplaced
as a very hot pyroclastic flow that
quickly welded and re-homoge-
nized, and then flowed as a lava.

Michigan Aquifer
Vulnerability Map
Available

A new aquifer vulnerability
map prepared by the Center for
Remote Sensing at Michigan
State University used a geo-
graphic information system (GIS)
to assemble and analyze the vari-
ous data sets needed to con-
struct the map. Data was ob-
tained from the Michigan Depart-
ment of Natural Resources, the
Statewide Soils Geographic Data-
base (STATSGO) from the USDA,
Soil Conservation Service, and
the Michigan Statewide Ground-
Water Database. Dr. David Lusch
at the Center, ph. (517)355-8497,
was the primary investigator. Cop-
ies of the map are available by
calling (517) 3563-7195. Or send
$5.00 (good for up to 25 copies)
to: Center for Remote Sensing,
Michigan State University, 302
Berkey Hall, East Lansing, Ml
48824-1111.

AIPG December
Luncheon Speaker

On December 8th, 1992,
Bruce Erickson, Science Museum
of Minnesota, will speak on the
topic: "Paleoenvironment Recon-
struction Through the Use of
Crocodilian Vertebrate Fossils" at
the Roseville Holiday Inn, 2540
North Cleveland at 11:45 am.
Lunch is $9.00 for AIPG mem-
bers and students and $9.50 for
others.



PCBs

Quicklime Cleanup Technique
Doesn't Work

An earlier report in Focus, a
publication of the International
Joint Commission, noted a story
based on an EPA news release
that researchers had discovered
that quicklime, a readily available
byproduct of limestone, appeared
to destroy PCBs in contaminated
soil or sludge. Since that time, re-
sults published in the November
1991 issue of Environmental Sci-
ence and Technology shows the
quicklime cleanup technique
doesn't work.

Four researchers from the Uni-
versity of Wisconsin-Madison re-
ported that the precise manner in
which quicklime reacted with the
PCBs, and the chemical compo-
nents of quicklime that caused
the reaction were not identified. In
two experiments, they heated
PCB-contaminated solids and
quicklime together in a flask, and
again in simulated field condi-
tions. In both cases, most of the
PCBs simply evaporated. The
PCBs were transformed from
their liquid state into a vapor form
and transferred to air, but were
not destroyed.

The relative indestructibility of
PCBs has made them one of the
most persistent toxic contami-
nants in the environment today.
PCB manufacture in the U.S. was
banned in 1976, but half of the
1.4 billion pounds of PCBs pro-
duced has already entered the en-
vironment, and use and disposal
of products containing PCBs con-
tinues.

For more information contact
University of Wisconsin Sea
Grant, 1800 University Ave., Madi-
son, WI 53705, ph. (608)263-
3259.

—Focus (International Joint
Commission), July/August 1992

Laser Destruction of PCBs May
be Possible

Researchers at the University
of Michigan are exploring the use
of ultraviolet or UV light to pho-
todegrade PCBx and related com-
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pounds. UV light is capable of
breaking down many synthetic or-
ganic pollutants, but the amount
of ultraviolet light that reaches the
earth's surface is relatively small.
Powerful lasers, termed pulsed
eximer lasers, can produce peak
powers of millions of watts, at spe-
cific wavelenths, and can be
highly focused on a small area.
Such intense light energy is capa-
ble of destroying PCBs without
the addition of other chemicals or
catalysts.

Preliminary results using aque-
ous solutions of Aroclor 1221, a
commercial PCB mixture, indicate
that the PCBs degrade rapidly
when exposed to laser light. Re-
searchers hope to determine
whether laser destruction might
be applicable to PCBs that have
been concentrated and extracted
from water, soils, and sediments,
or to PCB mixtures found in elec-
trical equipment such as trans-
formers.

For additional information con-
tact Dr. Stephen J. Parus, Depart-
ment of Chemistry, University of
Michigan, Ann Arbor, Ml 48109,
ph. (313) 936-3818.

—Focus (International Joint
Commission), July/August 1992

Participants Sought for
New ASTM Task Force

Participants are sought for a
new task group - tentatively titled
Sediment Sample Extractables:
Normalization of Trace Contami-
nant Levels - currently being or-
ganized by Subcommittee D19.07
on Sediments, Geomorphology,
and Open-Channel Flow. D19.07
is a subcommittee of ASTM stand-
ards-writing Committee D-19 on
Water.

All interested individuals are
welcome to join the task group. It
will meet in Florida in January
1993, in conjunction with the
meetings of Committee D-19.

Contact Victor Janzer, U.S.
Geological Survey, MS 401, Box
250486, Federal Center, Denver,
CO 80225, (303) 980-5626; or
Bob Held, ASTM, 1916 Race St.,
Philadelphia, PA 19103-1187.

Newsletter Advertising
Policy for 1992

Advertising space is available
in this newsletter to businesses
and organizations. Display ads (4
issues = 1 year) are charged by
fractional page:

Size inches Annual

Rate
business card 3.5x2.4 $50
quarter page  3.5x5 $90
half page 7x5 $170
full page 7x10 $320

Copy shouid be a photostat of
your camera-ready artwork.

The Editor has final determina-
tion on the acceptance of materi-
als submitted. There are no com-
missions on ads. Advertising copy
must be received by the publica-
tion deadlines: February 15, May
15, August 15, or November 15.
The ad should be accompanied
by a purchase order or a check.
Checks should be payable to the
Minnesota Ground Water Associa-
tion. All materials should be sent
to the Editor:

Jan Falteisek
Editor, MGWA Newsletter
DNR - Division of Waters

500 Lafayette Road
St. Paul, MN 55155-4032

Monitoring Wells

Call

THEIN WELL

(Shakopee)
(612)-445-9380

Statewide
1-800-450-8000
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Fall Seminars 1992

University of Minnesota

Department of Geology and
Geophysics

Professor E. Calvin Alexan-
der, Jr., Dept. Geology and Geo-
physics, University of Minnesota:

Nov. 12. Minnesola Ground
Water: How OId is it and Why
Should You Care?

Dr. Robert Zierenberg,
JOIUSSAC Distinguished Lec-
turer, U.S. Geological Survey,
Menlo Park, CA

Nov. 19. Seafloor Hydrother-
mal Systems on the Gorda and
Juan de Fuca Ridges: Implica-
tions for the Formation of Massive
Sulfide Deposits

Professor Fred M. Phillips,
Dept. of Geosciences, New Mex-
ico Institute of Mining and Tech-
nology, Socorro, MN:

Dec. 3. Cosmic Rays and Ice:
A 36CI Chronology for Sierra Ne-
vada Glaciations

Seminars are presented on
Thursdays (unless otherwise
noted) at 3:30 pm in 110 Pillsbury
Hall, followed by refreshments in
121 Pillsbury Hall.

Pete Thein 1993 NGWA
President

Pete Thein of Thein Well Com-
pany was recently elected Presi-
dent of the National Ground
Water Association. A third-genera-
tion well driller, Pete runs the
Spicer, Minnesota office of Thein
Well, which celebrates its 100th
anniversary next year.

November, 1992

Research Program
Targets Hydrologic
Sciences

The President's Budget Re-
quest for Fiscal Year 1993, an-
nounced in January, includes a re-
quest for $2.5 million to begin a
new basic research program in hy-
drologic sciences at the National;
Science Foundation. According to
Robert Corell, the Foundation’s
assistant director for geos-
ciences, the new program is an in-
itial response to a report on Op-
portunities in the Hydrological Sci-
ences recently issued by the Na-
tional Research Council.

The new program, to be lo-
cated within the Foundation's Divi-
sion of Earth Sciences, will pro-
vide funding for basic research
dealing with the earth's hydro-
logic cycle and the role of water
on and near the continental sur-
face of the earth,

Research proposals relating to
water in the form of precipitation,
lakes, streams, and ground water,
and their interactions with land-
forms, climate, weather, the bio-
sphere, and the earth's crust will
be eligible for submission to the
new program. Where appropriate,
research proposals will be consid-
ered for joint review and possible
joint funding with other Founda-
tion programs.

Subject to appropriation of
funds by congress, it was ex-
pected that the new program
would receive proposals from uni-
versity and college investigators
beginning in May for funding dur-
ing FY 1993. Proposal deadline
date is expected to be December
1, 1992.

For further information about
the program, about procedures
for proposal submission, and
about opportunities to serve as
program officer or proposal re-
viewer, contact James Hays, Divi-
sion Director, Division of Earth
Sciences, National Science Foun-
dation, Washington, D.C. 20550.
Tel: (202) 357-7958; fax: (202)
357-0364.

—Ground Water Monitoring
Review, Summer, 1993

EPA Regs Define
Qualified Ground Water
Scientist

In the U.S. Environmental Pro-
tection Agency's (EPA) final mu-
and in the final rule on ground
water monitoring well locations at
interim status hazardous waste fa-
cilities, the term "qualified ground
water scientist" is used.

Final municipal solid waste
landfill rules were published in the
October 9, 1991, Federal Regis-
ter. Five provisions of the final
ruie require certification by an in-
dependent, qualified ground
water scientist: (1) no potential for
migration demonstration; (2) num-
ber, spacing, and depths of moni-
toring systems; (3) determination
that contamination was caused
by another source or that a statis-
tically significant increase re-
sulted from an error in sampling,
analysis, or evaluation; (4) deter-
mination that compliance with a
remedy requirement is not techni-
cally practicable; (5) completion
of remedy. The rule also allows
the owner or operator to obtain
the approval of the director of an
approved state in lieu of the certifi-
cation of an independent, quali-
fied ground water scientist.

Under the municipal solid
waste landfill rule, EPA defines a
qualified ground water scientist to
be: '...a scientist or engineer who
has received a baccalaureate or
post-graduate degree in the natu-
ral sciences or engineering and
has sufficient training and experi-
ence in ground water hydrology
and related fields as may be dem-
onstrated by state registration,
professional certification, or com-
pletion of accredited university
programs that enable that individ-
ual to make solid professional
judgments regarding ground
water monitoring, contaminant
fate and transport, and corrective
action.” [40 CFR Section
258.50(f)]

The preamble of the rule
states that specialized course
work and training should include,

—continued on next page



at a minimum, physical geology,
ground water hydrology or hydro-
geology, and environmental chem-
istry. Organizations, such as the
National Ground Water Associa-
tion and the American Institute of
Hydrology, certify or register
ground water professionals.
States may establish more strin-
gent requirements including man-
datory licensing or certification.
[56 FR 50978, October 9, 1991]

In a final rule allowing ground
water monitoring wells to be in-
stalled at alternate locations at in-
terim status facilities when exist-
ing physical obstacles prevent in-
stallation at the limit of the waste
management area, EPA also in-
cludes a definition of a qualified
ground water scientist. The rule
provides that the owner or opera-
tor of an existing hazardous
waste facility may demonstrate
that an alternate hydraulically
downgradient monitoring well lo-
cation will meet several criteria.
The demonstration must be certi-
fied by a qualified ground water
scientist. The definition in the rule-
making is the same as that con-
tained in the municipal solid
waste rule except that it does not
mention corrective action.

U.S. EPA plans in future rule-
making to revise other ground
water-related certification provi-
sions in 40 CFR part 265 so that
they are consistent.

—Briefings, NGWA, Fall 1992

Ground Water Modeling
Section Started by
ASTM

The American Society for Test-
ing and Materials (ASTM) Sub-
committee D18.21 on Ground
Water and Vadose Zone Investiga-
tions has a Section D18.21.10 on
Ground Water Modeling. The task
group is developing guidelines for
ground water modeling that relate
to both model applications and
software. A cooperative agree-
ment between EPA, the USGS,
and the U.S. Navy is sponsoring
the work of a task group to accel-
erate development of draft stand-
ards for final development by Sec-
tion D18.21.10 and subsequent
balloting in Committee D18 on
Soil and Rock.

Those familiar with ground
water modeling are encouraged
to get invoived in ASTM Section
D18.21.10 standards develop-
ment activities. Individuals inter-
ested in participating in this activ-
ity should write to Joe Ritchey,
Chairman, ASTM Subcommittee
D18.21.10, Heritage Remedia-
tion/Engineering, 5656 Opportu-
nity Dr., Toledo, OH 43612; or Jim
Rumbaugh, Vice-Chairman, Sub-
committee D18.21.10, Geraghty
and Miller, Inc., 10700 Parkridge
Bivd., Ste. 600, Reston VA 22091.
The ground water modeling sec-
tion usually meets the last week
of January and the last week of
June.

News from the "U"

Mark Person, currently on the
faculty at the University of New
Hampshire, will join the ground
water group in the Department of
Geology and Geophysics at the
University of Minnesota next
spring quarter as the holder of
the George and Ophra Gibson
Professorship in Hydrogeolgoy.
Among his interests are applied
hydrogeology and large scale hy-
drologic modeling.

Vyacheslav G. Ruminyn from
the Saint Peterburg Mining Insti-
tute, Russia, is the first George
and Ophra Gibson Visiting Profes-
sor at the Department of Geology
and Geophysics at the University
of Minnesota for the fall quarter
1992. He has an undergraduate
degree in hydrogeology and engi-
neering geology as well as a Dsc.
He has written extensively on
ground water contamination pro-
grams and mass transfer. In St.
Petersburg he does research in
hydrogeology and specifically con-
taminant hydrology. Presently he
is working with H.O. Pfannkuch
on problems of well head protec-
tion. He will be giving a series of
lectures on practical aspects of in-
vestigations of groundwater poliu-
tion problems carried out in Rus-
sia. Vyacheslav can be reached
in the Department of Geology
and Geophysics at the University
of Minnesota at 625-6516.

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
member of MGWA for 1993. Annual dues are $15 for professional members and $10 for students. Additional dona-
tions toward the use of 100% 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.

Name

Affiliation

Mailing Address

City, State, Zip Code

Work Telephone Number

Home Address (optional)

City, State, Zip Code

Home Telephone Number

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

Minnesota Ground Water Association Newsletter



Calendar

1992

November 17. Processes of
Ground Water Contamination:
Field Investigations in Russia and
Forecasting by Simulation. Part 3:
Interpretation of aquifer tracer
tests in the field through well injec-
tion. Time: 3:35 - 4:30. Location:
University of Minnesota, Depart-
ment of Geology and Geophys-
ics, 121 Pillsbury Hall, 310
Pillsbury Drive SE, Minneapolis.

November 30 - December 4.
Practical Karst Hydrogeology with
Emphasis on Ground Water Moni-
toring. To be held in Cave City, KY
by the NGWA.

December 1. Processes of
Ground Water Contamination: Ex-
perience of Field Investigations in
Russia and Results of Forecast-
ing by Simulation. Part 4: Mass
transfer in ground water reser-
voirs. Conceptual models for het-
erogeneous porous media. Time:
3:35 - 4:30. Location: University
of Minnesota, Department of Ge-
ology and Geophysics, 121
Pillsbury Hall, 310 Pillsbury Drive
SE, Minneapolis.

December 1 - 3. Corrective
Action for Containing and Control-
ling Ground Water Contamination.
To be held in Orlando, Florida by
NGWA.

December 1 - 4. Petroleum
Hydrocarbons and Organic
Chemicals in Groundwater: Practi-
cal Models for Site Assessment
and Remediation. To be held in
Orlando, FL by IGWMC.

December 14 - 17. .Ground-
water Flow and Well Hydraulics.
University of Wisconsin, Madison,
WI. Contact: College of Engineer-
ing, UW-Madison, 432 North
Lake St., Madison, WI, (800)462-
0876 or (608)262-1299, fax
(608)263-3160.

1993

January 3 - 8. IBM-PC Appli-
cations in Ground Water Pollution
and Hydrology: A Hands-On
Short Course. To be held in San
Francisco, California by NGWA.

January 13 - 15. 9th Annual
Ground Water Contaminant Trans-

November, 1992

port Modelling Course. Contact:
College of Engineering and
Mathematics, The University of
Vermont, 109 Votey Building,
Burlington, VT 05405, (802)656-
1941,

January 25 - 27. 4th Mulitdisc.
Conf. on Sinkholes and the Eng.
and Environ. Impacts of Karst.
Panama City, FL. Contact: Barry
Beck, FL Sinkholes Res. Inst.,
Univ. of Cent. FL, Orlando, FL
32816, (407)823-5645.

February 1 - 3. 71st Annual
MWWA Convention and Exposi-
tion, Hazmat Conference. To be
held at the Minneapolis Marriott
SW, 5801 Opus Parkway, Minne-
tonka, MN. For more information,
contact Michael Maile (612)290-
2823.

February 8 - 11. 9th Thematic
Conference, Geologic Remote
Sensing. Pasadena, California. In-
formation: ERIM/Thematic Confer-
ences, Nancy J. Wallman, P.O.
Box 134001, Ann Arbor, Ml
48113-4001, (313)994-
1200x3234, fax (313)994-5123.

March 29 - 30. GSA North-
Central Section Meeting. Rolla,
Missouri. Information: Richard
Hagni, Dept. of Geology and Geo-
physics, University of Missouri,
Rolla, MO 65401, (314)341-4616.

April 5 - 8. 2nd International
Symposium on In Situ and On-
Site Bioreclamation. San Diego,
CA. Contact: Phillip Wells, The
Conference Group, 1989 W. Fifth
St., Ste, 5, Columbus, OH 43212-
1912, (800)783-6338, fax
614)488-5747.

April 17 - 21. Canadian Qua-
ternary Association (CANQUA).
Victoria, British Columbia, Can-
ada. Information: Environmental
Geology Section, BC Geological
Survey Branch, 553 Superior St.,
Victoria, British Columbia, V8V
1X4, Canada, (604)387-6249, fax
(604)356-8153.

April 19 - 21. Application of
GIS in Hydrology and Water Re-
sources Management. Baden (Vi-
enna), Austria. Contact: Hy-
droGIS 93, c/o Interconvention,
Austria Center Vienna, A-1450 Vi-
enna, Austria, +43 (222) 23 69
2641, fax +43 (222) 23 69 648.

May 15 - 21. USA/CIS 2nd
Joint Conference on Environ-

mental Hydrology and Hydrogeol-
ogy. Industrial and Agricultural Im-
pacts on the Hydrologic Environ-
ment, Arlington, VA. Contact: AlH,
3416 University Ave. S.E., Min-
neapolis, MN 55414-3328,
(612)379-1030.

June 9 - 12. 1993 Ground
Water Modeling Conference. To
be held by IGWMC.

June 24 - 25. ASTM Sympo-
sium on Analysis of Soils Con-
taminated with Petroleum Con-
stituents. Atlanta, GA, Contact:
Tracey O'Shay, Gordon and Law-
ton, P.O. Box 80072, Austin, TX
78727-0072, (512)475-2302.

August 15 - 20. /IBM PC Appili-
cations in Ground Water Pollution
and Hydrology. To be held in San
Francisco by NGWA.

October 25 - 28. Geological
Society of America Annual Meet-
ing. Boston, MA. Contact: GSA,
Box 9140, 3300 Penrose PI., Boul-
der, CO 80301, (303)447-2020.




Tritium In Ground Water
As A Tool To Estimate
Well Vulnerability

By James F. Walsh, Minnesota
Department of Health

Comprehensive ground water
and wellhead protection (WHP) ef-
forts in Minnesota are hampered
by limited hydrogeologic informa-
tion for many of the state's aquifer
systems and by an inadequate un-
derstanding of the interaction be-
tween land-surface activities and
ground water resources. State
programs have begun to deter-
mine hydrogeologic conditions at
the county level, to evaluate the
geologic sensitivity of water table
aquifer systems, and to collect
baseline water level and water
quality data. While these pro-
grams provide invaluable informa-
tion, it may be some time before
statewide coverage is attained.

An interim approach must be
developed to examine the interac-
tion between surface water and
ground water and to directly as-
sess the geologic sensitivity of
well sites so that public water sup-
ply wells can be prioritized for
WHP.

The time required to recharge
an aquifer is a measure of the de-
gree of inter-connection between
surface water and ground water.
The "age" or residence time of
ground water is the time required
for infiltrating precipitation or sur-
face water to recharge an aquifer
and be pumped from a well.
ground water age or residence
time can be estimated by measur-
ing the concentrations of radioac-
tive isotopes of elements such as
carbon and hydrogen. The best
methodology to determine the
short-term residence times of
ground water is tritium age dating
(Hendry, 1988).

Tritium is an isotope of hydro-
gen with a half-life of 12.43 years.
Trace amounts occur naturally in
the atmosphere as a result of cos-
mic ray inter-action with nitrogen
atoms. Atmospheric testing of nu-
clear weapons in the 1950s and
1960s introduced large amounts
of tritium into the envirenment. At-
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mospheric concentrations of trit-
ium increased from a pre-1954
level of a few tritium units (a trit-
ium unit is one tritium atom per
10'® atoms of hydrogen) to peak
levels of between 1000 and 2000
tritium units at North American
monitoring stations. Maximum trit-
ium levels occurred in 1954,
1959, and 1964 at Ottawa, Can-
ada. Pre-bomb tritium, with its
short half-life, has now decayed
to less than one tritium unit.

The short half-life of tritium
and the large fallout peaks associ-
ated with atmospheric testing of
nuclear weapons make tritium an
excellent indicator of water that
has recharged aquifers since
1954. Conversely, the absence of
tritium indicates ground water

dominated by pre-1954 recharge.
Although hydrogeologic mapping
and aquifer characterization stud-
ies are needed to identify the geo-
logical pathways that recharge
aquifers, tritium surveys provide a
means to identify sensitive

ground water areas and are a first
step in understanding local
ground water conditions.

From June to December of
1991, MDH sampled 212 wells for
tritium and a suite of inorganic
chemical parameters. The sam-
pling program was structured to
provide broad geographic cover-
age of the state, while ensuring
that some of the major hydro-
geologic settings were investi-
gated in some detail. Prior to this
study, over 500 wells and springs

Number of Tritium ana Carbon 14
Samples by County

N > s
[ 21 w© so

7ZA 1 o 21

Figure 1. Distribution of Tritium and '#C Sampling Sites in Minnesota

(n=735).

Table 1. ground water residence classification methodology (Alexander,

1990)
Residence Tritium
Recent >10
Mixed 1-10
Vintage <1

. Y4c Residence
(% Modern Value) |
>50 Post-1953
>50 Mixture of Post-1953
and Older Water
>50 Pre-1954
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had been sampled for tritium or
14C in Minnesota as a result of
other ground water studies (Alex-
ander and Alexander, 1989; Tip-
ping, 1992). The distribution of
tritium and/or '*C sampling sites
in Minnesota as of December,
1991 is shown in Figure 1. The
data gathered in this study were
evaluated along with ground
water age data from other studies
to more thoroughly examine rela-

UNPROTECTED AQUIFERS

=187

VINTAGE (18.7

PROTECTED AQUIFERS

VINTAGE (39.6%)

CONFINED AQUIFERS

- ANCIENT {15.5%)

VINTAGE (41.6%)

ANCENT (1.6%)
MIXED (15.0%)

RECENT (64.7%)

ANCIENT (0.0%)

RECENT (35.6%)

MIXED (18.9%)

RECENT (24.0%)

tionships between ground water
residence and geologic sensitivity
in Minnesota. Tritium analytical
results were interpreted accord-
ing to the classification scheme of
Alexander, 1990 (Table 1).

Tritium Content of
Contaminated Ground water

The tritium content of contami-
nated ground water may be used
fo calibrate a tritium-based well
vulnerability rating
scheme. Previous
studies had estab-
lished the correla-
tion between
ground water domi-
nated by post-1953
recharge and ele-
vated concentra-
tions of contami-
nants such as ni-
trate-nitrogen, chlo-
ride, and sulfate (Al-
exander and Alex-
ander, 1989; Tip-
ping, 1992). The re-
sults from this
study corroborate
and expand on
those data, suggest-
ing that the same
relationship holds
for VOC and pesti-
cide impacted
ground water.

Each of the 13
wells in this study
that have yielded
VOC or pesticide
contamination or ni-
trate-nitrogen con-
centrations in ex-
cess of the drinking
water standard had
tritium signatures in-
dicating the pres-
ence of a compo-
nent of post-1953
recharge. With one
exception, the trit-
ium concentrations
from these wells ex-
ceeded 7 tritium_
units, near the high
end of the mixed
water category.

Figure 2. Ground water residence as a function of hy- This relationship

drogeologic setting.
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could be used in
evaluating the con-

tamination potential of wells.
Wells that yield water with a sig-
nificant component of post-1953
recharge should be prioritized for
WHP and contaminant monitoring
efforts.

A tritium concentration be-
tween 1 and 5 tritium units, as de-
termined by enriched tritium
analyses, might be used as a cut-
off for indicating vulnerable wells.
Such values are high enough to
eliminate questions of analytical
uncertainty regarding results near
the enriched tritium method detec-
tion limit. Also, Tipping (1992)
has proposed that tritium concen-
trations up to 5 tritium units may
represent a subset of the mixed
category of ground water known
as "low-mix." It is proposed that
this subset represents ground wa-
ters that are dominated by vin-
tage water with a small admixture
of recent water.

Ground Water Age vs.
Geologic Sensitivity
Assessments

The wells evaluated in this
study were divided into two gen-
eral categories, protected and un-
protected, on the basis of the
presence or absence of low per-
meability units (clay, till, shale)
overlying the aquifer as described
in well construction records. Pro-
tected conditions were further
subdivided into confined and un-
confined categories. Confined
conditions were defined by the oc-
currence of the static water level,
as indicated on the well record,
above a fully saturated aquifer di-
rectly overlain by a low permeabil-
ity unit; whereas, unconfined con-
ditions were defined by the pres-
ence of the static water level
within a less than fully saturated
aquifer overlain by a low perme-
ability unit.

Geologic sensitivity was deter-
mined for each well used in this
study based on criteria developed
by the Minnesota Department of
Natural Resources (DNR) that es-
timate the time of travel for water
moving vertically from the land
surface to an aquifer (Minnesota
Department of Natural Re-
sources, 1991). In this methodol-
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ogy, time of travel is a function of
the distance and the composition
of the geologic materials through
which the water must travel. The
sensitivity of wells in geologically
unprotected settings was classi-
fied as very high or high. Wells
completed in protected aquifers
were classified as moderate to
very low in sensitivity. Such wells
were assigned “L" scores ranging
from less than (<) 1 to greater
than (>) 30, depending on the cu-
mulative thickness of all low per-
meability units at least 10 feet in
thickness that overlie the aquifer
(an "L" score was determined by
dividing the thickness of each low
permeability unit by ten, rounding
the value down to the next whole
number, and summing the total,
this scoring methodology reduces
the "L" score to a manageable
and relatively conservative whole
number). Scores of 5 or
higher are the basis for as-
signing a very low sensitiv-
ity rating.

Figure 2 demonstrates
that the relative proportion
of wells yielding recent
water decreases from un-
protected to unconfined pro-
tected and finally to con-
fined settings. The propor-
tion of wells with mixed
water remains at about 20
percent so the decrease in
wells yielding recent water
is accompanied by a corre-
sponding increase in the
number of wells yielding vin-
tage or ancient water. This
indicates that ground water
in confined aquifers prob-
ably has a longer residence
time than ground water in
unconfined aquifers. This
should be regarded as a
gross generalization be-
cause accelerated local re-
charge may occur through
breaks in confining layers or
along improperly con-
structed, maintained, or
sealed wells.

Figure 3 shows the de-
creasing occurrence of re-
cent water with increasing
protective geologic cover.
Recent water was a major
to dominant component in

10
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waters from wells rated very high
(VH), high (H), moderate (M), and
low ("L" scores ranging from
through 5) indicating relatively
short residence times in many of
these settings. These results are
generally in agreement with the
time-of-travel estimates used in
the DNR methodology, although
they suggest that a geologic sen-
sitivity rating of “iow" might imply
a greater degree of protection
than actually exists, given the cor-
relation between recent water
and contamination that is docu-
mented in this and previous stud-
ies. The occurrence of vintage
and even ancient water in wells
rated very high to high in geologic
sensitivity may suggest the up-
welling of older waters in dis-
charge areas.

Wells yielding recent water
were a minor but significant com-

Figure 3.

ponent in categories L 6 through

L 12 and such wells do not effec-
tively disappear as a significant
component until "L" scores of 13
and higher are reached. The
presence of recent water in these
settings is contrary to the DNR
time-of-travel estimates for wells
rated very low in geologic sensitiv-
ity and highlights the limitations of
point-method geoiogic sensitivity
assessments. Such assessments
become unreliable in areas of
complex hydrogeology such as
fractured rock terrains or areas
with laterally discontinuous protec-
tive units. Furthermore, such as-
sessments cannot evaluate the
leakiness of confining units or
wells. Geologic sensitivity assess-
ments provide an interim estimate

——continued on next page

Groundwater residence time as a function of geologic

sensitivity rating.
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Tritium in Ground Water -
continued

of well vulnerability but should be
enhanced by incorporating well
construction and water chemistry
and isotopic data.
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Dead Rainbows - Oil On
the Water

Imagine an idyllic scene of
your choosing. The only require-
ment is that it be peaceful and
contain a lake which, like a mirror,
reflects the opposite shore. Only
you notice the reflection is a differ-
ent color than the scenery across
the lake. Wait...what is that?
Could it be? A glistening sheen
of dirty colors like dead rainbows
covers the surface of the lake.
Someone must have changed
their oil again and not recycled it.

Rainfall runoff produces shock
effects on receivino waters as
various substances, some toxic,
are abruptly mixed into our water
supplies. By one estimate, there
are times when 40 percent of the
poliution in our nation's water is
old motor oil, containing lead and
trace amounts of other toxic met-
als plus a variety of hydrocar-
bons, many of which are toxic to
aquatic life even at low concentra-
tions. Pouring oil into the gutter
or storm sewer, or letting it leak
from your car, is just like dumping
it directly into the lake. Recycling
used oil does not mean to use it
as a fence line weed killer or on
dirt driveways because it can
soak through the soil, even at
landfills. Used oil is not trash, it's
toxic waste.

To put the problem into per-
spective, a single pint of oil can
create a glistening slick the size
of a football field. A single quart
is enough to pollute 250,000 gal-
lons of water. One part oil to one

million parts water is detectable
to taste and smell. Average esti-
mates indicate 240 million gal-
lons of used crankcase oil find
their way into the nation's lakes,
rivers, and streams each year, 22
times more oil than the Exxon Val-
dez spilled in Alaska. The nation
was outraged at one oil tanker
spill, yet we lamely accept the will-
ful disposal of 22 times that much
each year.

It is estimated that about half
of all automobile owners change
their own oil, and there's no rea-
son they shouldn't. If you're one
of them, please take your used oil
to a gas station or recycling facil-
ity. Some auto parts stores will
accept used oil too. You can pur-
chase sturdy containers to store
enough used oil for 3 or 4 oil
changes. If you have someone
change your oil for you, make
sure they recycle the used oil or
take it to someone who does.
Most used oil can be reused as
ship or industrial boiler fuel, or
one of many lubricating oils.

The exciting thing is how eas-
ily we can help solve the problem,
even if current poliution levels
may sound discouraging. It's
proven that each individual's con-
tribution can produce noticeable
results. If, during the next few
months, you and your neighbors
do nothing more than ensure your
used automobile motor oil is recy-
cled, you will make a major differ-
ence in the quality of your water.

—reprinted from Hydata
November, 1991

Industry’s Partner in
Environmental Care

environmental engineers, scientists,
planners, & management consultants

St. Paul, Minnesota 55101
612 293-1313

CAMP DRESSER & McKEE INC.

445 Minnesota Street, Suite 2230

offices nationwide
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Highlights of Previous
Newsletter Issues

October 1982 — First Issue.
Announced organization of
MGWA and first fall meeting. Fea-
tured speaker was Tom Johnson,
lllinois Geological Survey; Waste
Disposal and Ground Water Con-
tamination. Dues $10.

February 1983 — Articles by
Linda Bruemmer, Tom Clark, Dale
Trippler. Winter meeting topic: Le-
gal and Regulatory Aspects of
Ground Water Contamination in
Minnesota.

April 1983 — Spring meeting
featured Dr. Mary Anderson on
Ground Water Modeling: Is it true
that the Emperor has no clothes?

Article on onsite sewage treat-
ment by Roger Machmeier.
Nearly twenty short summaries of
research projects underway in
Minnesota.

July 1983 — Legislative sum-
mary: Superfund, peat mining, ra-
dioactive waste, waste manage-
ment changes. Announced full-
day summer meeting at Johnson
Screens to include field demon-
strations.

October 1983 — Public edu-
cation committee reports on col-
lecting available materials and de-
signing new ones. Announced fall
meeting featuring Tom Winter on
The Why's, Wherefore's .....of Pie-
zometer Installations.

January 1984 — Reprint of
article describing 1885 hydrogeol-
ogy. A special lunch-hour meeting
February 9th featuring Edward
Krinsky, Institute for Environ-
mental Mediation on Using Media-
tion to Settle Disputes Involving
Natural Resources.

Winter seminar on March 7th
covered The Professional as an
Expert Witness. BASIC subrou-
tines printed in their entirety for
W(u) and W(u,r/B).

Linda Bruemmer tries to coor-
dinate ground water proposals via
the Ad Hoc Minnesota Ground
Water Committee.

Spring 1984 — Kelton Barr re-
views the status of ground water
professional certification and reg-
istration. More summaries of
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ground water research projects.
Richard Clark, MDH, reports on
VOC survey of 657 community
water supply wells. Forty-eight
wells had detectable VOC's with
ten wells exceeding acceptable
drinking water levels.

Spring meeting to feature Bob
Miller on Aquifer Thermal Energy
Storage, especially thermal stor-
age in the Ironton-Galesville aqui-
fer at the U of MN St. Paul cam-
pus. Tom Clark reports the mem-
bership totals about 250.

July 1984 —Summer seminar
on Ground Water Quality Sam-
pling and Analysis.

October 1984 — Joint
MGWA and AWRA meeting in No-
vember on Use of Microcomput-
ers for Ground Water Modeling
featuring Dr. Arnold Verruijt.

MGWA to be a sponsor of the
1985 Mid-West Ground Water
Conference.

Winter 1985 — Winter meet-
ing in March featured Kevin
Kessler, Wisconsin DNR, on Im-

plementing Wisconsin's Ground
Water Law. Tom Clark provides
an article on LUST implementa-
tion.

January 1986 — Gil Gaban-
ski passes the MGWA President's
office (which he had held for four
years) to Jerry Rick. Gregg Lar-
son and Pat Leonard-Mayer pro-
vide an article on radioactive
waste disposal and potential sites
in Minnesota.

Winter meeting featured Bob
Taylor, UW-Milwaukee, on innova-
tive geophysical techniques.
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Recovery
Equipment Supply Inc.

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

DAVID L. KILL, PE.
SALES MANAGER

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

| MJ I ENVIRONMENTAL CONSULTANTS INC.
el

Underground Storage Tanks
Regulatory Compliance
Laboratory Testing

Initial Response
Clean Up Services
Environmental Assessments

"Investigating and Solving Environmental Problems"

(218) 722-5880
(800) 424-9821
FAX (218} 722-5764

4434 Haines Road
Dututh, MN 55811

pace

NCORPORATED
THE ASSURANCE OF QUALITY

Providing quality environmental services to
consultants, industry and government since 1978.

8 Environmental Laboratories

(Fixed and Mobile)

B Industrial Hygiene Laboratories
(3 AIHA Accredited Laboratories)

B Soil, Surface Water, Ground Water, Storm
Water and Wastewater Sampling

B Source and Ambient Air Sampling
@ Air Quality Studies

B Health Risk Assessment

B Safety Training Programs

Offices in 11 Principal Cities Across the Nation

Corporate Headquarters and Minnesota Regional Office

1710 Douglas Drive North
Minneapolis, MN 55422
Phone: (612) 544-5543

Barr

Engineering Company

Remedial investigation
Remedial action design
Environmental assessments
Permitting

Computer modeling
Hydrogeologic evaluation
Water supply/treatment
Wellhead protection

Consulting Engineers and Scientists

8300 Norman Center Drive
Minneapolis, MN 55437-1026
(612)832-2762

November, 1992
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HDR Engineering, Inc.

Water Systems
Groundwater

Storm Water/Flood Control
Dams
Environmental/Wetlands
Hydraulic Structures
Hydropower

300 Parkdale 1 Building
5401 Gamble Drive
Minneapolis, Minnesota
55416-1518

Telephone: 612 591-5400

Offices Nationwide

ENVIRONME NTAL ENGINDERING INC

(<<<< CAPSULE

*

L K K IR 2K J

Waste Minimization
Pollution Prevention Planning
Environmental Assessments
Remediation Management
Regulatory Training
Educational Programs

1970 Oakcrest Avenue Suite 215 St. Paul, MN 55113

Phone (612) 636-2644

Fax (612) 636-3106

1lerracon

ENVIRONMENTAL, INC.
GROUNDWATER ENGINEERING

® Regulatory Compliance Audits ¢ Remediation Process Design

¢ Environmental Assessments
® Monitoring Systems Design

® Remediation Management
o Field Services

612-770-1500

3535 Hoffman Road East ® White Bear Lake, MN 55110

20 Lo: ations Serving the Central and Western United States

= DAMES & MOORE

Consultants in the Environmental and
Applied Earth Sciences

1900 SILVER LAKE ROAD
NEW BRIGHTON, MINNESOTA 55112
l_ (612) 631-8838

CONSULTANTS
* GEOTECHNICAL
* MATERIALS

AMERICAN
ENGINEERING
| TESTING, INC.

SOIL BORINGS®MONITOR WELLS®LYSIMETERS®
SITE ASSESSMENTS®SOIL ENGINEERING/TESTING®
CONSTRUCTION MATERIAL TESTING

Phone: 612-659-9001
Fax: 612-659-1379

2102 University Ave. W.
St. Paul, MN 55114

IS THE
ENVIRONMENT

IMPACTING
YOU?

If environmental concerns are impacting your business, let TCT -
Twin City Testing provide you with the solutions you need.

TCT performs environmental audits for real estate transfer; "due
diligence" environmental audits and proximate cause investiga-
tions; monitoring/sampling of the air, ground water, surface water,
domestic wells and/or biological systems; and complete indoor
environmental analysis and remediation.

TCT also offers you consulting engineering and analytical services
including restoration, geotechnical, chemistry, industrial hygiene,
nondestructive testing, fenestration/acoustics, and more. As a
member of Huntingdon Engineering and Environmental, our
professionals are available to serve you nationwide.

TCT - Twin City Testing
Duluth 218/722-8433 + Mankato 507/625-8211
®  St.Cloud 612/255-9014 » St. Paul 612/645-3601
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EXPLORATION
DRILLING & SAMPLING

Small & large dia. rock coring
Hazardous waste site work

ATV & off-shore drilling

Monitoring well installation

Borehole instrumentation installation
Well abandonment

Confined space drilling specialists
Angle hole drilling

Site layout & utility clearance

Call us for all your drilling needs

EXPLGARATION
TECHHOLOGY

INC.

7506 Washington Ave. « Eden Prairie, MN 55344
(612) 944-6184 « Fax (612) 941-5650

e Ground water monitoring well drillers
¢ Air & mud rotary wells
¢ Cable tool wells
* Well abandonment
e Stabilization & zone pumping tests
* H.E.R.D. & high velocity well development
* Video weli logging
Wells, Pumps, Service and Repairs 24 Hour Answering Service

i 5115 Industrial Street
John H. Gilbertson, PE. 4
Registered MEMBER Maple Piain, MN 55359

Monitoring Well Engineer GROUND WATER INSTITUTE (612) 479-3121

. engineers + architects « land surveyors

faribault 211 first ave. n.w., 55021
507-332-2746

gaylord 217 no. 3rd st., p.o. box 776, 55334
612-237-2924

grand rapids cedarwood center, 15 n.e. 5th st., 55744
218-326-4508

minnetonka 10901 red circle dr.. p.o. box 130, 55343
612-935-6901

st. cloud 605 franklin ave. n.e., p.o. box 51, 56302
612-253-1000

"PIRNI

Environmental Engineers, Scientists & Planners

Minneapolis, Minnesota

(612)835-2504 Offices Nationwide

MAKE THE RIGHT CHOICE FOR UST

COMPLIANCE

Meeting state and federal regulations for USTs can be costly. So
before you hire an environmental consultant to work on your UST,
you need to do your homework.

DAHL has worked on more than 1,000 UST cleanup projects and
has always been committed to providing UST owners with heipful
information. Call us today for your FREE Owner's Guide to UST
Compliance. It's the best business decision you can make.

H 4390 McMenemy Road
St. Paul, MN 55127
o hesooumem me. £ (612) 490-2905
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[?En Pro

OVERLOADED WITH PROJECT WORK?
HAVE A CONFLICT OF INTEREST?
WHO DO YOU REFER YOUR CLIENTS TO?

TRUST Your overflow work to EnPro
the Quality Company that doesn't
compete for your Rl and
remediation work.

[? EnPro Assessment Corp

Contact Client Services

375 E. Kellogg Bivd. (612) 227-8229
St. Paul, MN 55101-1411 Fax 227-6598

Environmental Assessments and Audits for Property Transtor and Business Acquisition

15




WELL DRILLING FOR FOUR GENERATIONS

L. H. Renner & Sons

INCORPORATED

SPECIALIZING IN:

WELL ABANDONMENT
MONITORING WELLS
TEST HOLE DRILLING
PRODUCT RECOVERY WELLS
SPLIT-SPOON SAMPLING

¢ Grundfos monitoring pump dealer
® Pump tests

¢ Water quality sampling

* Product recovery systems

(61 2; 427-6100

24 HOUR TELEPHONE ANSWERIN
FAX 427-0533

CERTIFIED MASTER WATER
WELL CONTRACTOR
“ﬁ =

e

S —— -
tz‘-:.-_:--,,..

_—

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

Providing Ground-Water Expertise Since 1944

* UST, RCRA, CERCLA + Soil & Water Sampiing

_...* Agri-Chemical Contamination
lzm:ganons '

. Wellhead&mtectm $tud|es

;e Petrofund négnnummm
Qoordmanon [

 Remedial Design &
Implemgniaﬁon
* Remedial mesmﬁlog

Feasibility Studjes
. Ermmnmenta!éne Assess|
o Water Suppty
o Water Rights V"“»

* Computer Modennq .. Dewatmg & Depressunzatlon

‘Northpark Corperate Center
1210 W. County Road E - Suite 700
St. Paul, Minnesota 55112

(612) 490-1405

OFFICES LOCATED NATIONWIDE

22 YEARS OF PROVEN

ENVIRONMENTAL
SOLUTIONS

affect your clients.
e Expert witness testimony,

¢ Environmental site audits,

B.A. Liesch delivers the full range of professional services you need to chart a
successful course through the environmental statutes and regulations which

e Extensive deposition & trial experience,

¢ Water quality/resources, and

¢ Compliance monitoring,
® Hazardous waste services.

Our extensive private sector engineering practice and extensive experience
with regulatory bodies gives you the:

¢ Engineering experience, e Specialized communications abilities

¢ Scientific knowledge, and  needed to successfully represent your clients.

2z BRUCE A LIESCH
i+ ASSOCIATES, INC.

Please contact us at:
Minneapolis, MN
612-559-1423
Madison, Wi
608-241-3010




COMSTOCK & DAVIS, INC.

ENGINEERS LAND SURVEYORS
MUNICIPAL PLANNING AND DESIGN SUBDIVISION PLANNING & DESIGN
SANITARY SEWER SYSTEMS RESIDENTIAL PLATS
& TREATMENT INDUSTRIAL PLATS
WATER SYSTEMS & TREATMENT TOWNHOUSE PLATS
STORM SEWER SYSTEMS LOT & BOUNDARY SURVEYS
STREETS & HIGHWAYS TOPOGRAPHIC SURVEYS
MOBILE HOME PARKS MORTGAGE SURVEYS
RECREATIONAL CAMPING PARKS CEMETERY DESIGN & PLATTING
INDUSTRIAL PLANNING & DESIGN REMONUMENTATION CONSULTANTS

1446 COUNTY ROAD "J°, MINNEAPOLIS,
MN 55432 (612)784-9346

COURTHOUSE, LITTLE FALLS,
MN 56345 (612)632-2504

500 FOLZ BOULEVARD, MOOSE LAKE,
MN 55767 (218)485-4811

411 LAUREL STREET, BRAINERD,
MN 56425 (218)829-1751

GEOSPHEREMIDWEST =~~~

WE PROVIDE GEOPHYSICAL SOLUTIONS TO
NEAR-SURFACE GEOLOGICAL PROBLEMS

o Seismic Reflection

o Seismic Refraction

¢ Electromagnetic Induction
e Ground-Penetrating Radar
¢ Borehole Geophysics

o Water Well Video

For more information about our
geophysical services, call or write
Geosphere Midwest at:

8616 Xylon Avenue North, Suite G
Brooklyn Park, Minnesota 55445

Phone: (612) 493-3596
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Call the

gownd  WQED
ater

Express (GroundWater

people Specialists
1-800-624-2026

B Toll-free line for orders and application assistance
B 24-hour emergency hot-line
B Local representatives for expert service

THE QED FAMILY OF PRODUCTS

WELL WIZARD

Dedicated sampling systems

® EPA-recommended bladder pump sampling method

® Pre-assembled purging and sampling systems of
Teflon®, stainless steel and PVC

® For wells as small as 1% ” diameter and as deep as
1,000 feet

® Compressors, caps, packers and accessories

¢ Custom application engineering to fit your needs

SAMPLE PRO

Groundwater Sampling Supplies

¢ Portable sampling and purging pump systems

® Bailers, cable, reels and dedicated caps

® Disposable Quickfilter™ field filters in two sizes
® Well development pumps for 2” and 4" wells

* Flat tape water level meters

N .
[RULSEOUMP
RECOVERY PUMPING SYSTEMS
® Recovery pumps for a wide range of pumping needs:
corrosives, organics, explosive liquids, silts and
sediments, leachate
¢ Floating layers, sinking layers and total fluids
® Automatic product-only recovery with no VOC
emissions
* Range of controller options including on/off level
control and controllerless pumps
¢ Tubing, valves and accessories

MNP EUNCH

Groundwater Sampling Without Wells

¢ Faster, less expensive ground water and hydrocarbon
samples for site investigations

® Smooth stainless steel outer profile penetrates the
soil, fills, and is retrieved with sample

¢ Eliminates the need for casing, developing and
purging wells during site surveys

® /2 to /1, the cost of permanent wells

¢ Easy to use with conventional drilling rigs or cone
penetrometer equipment

Represented by: §VeSSCO KiC.

Eden Prairie, Minnesota
612-941-2678
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QUALITY.

RESPONSIVENESS.

CREATIVITY.

Water Supply/Treatment Transportation
Wastewater Treatment Municipal Engineering
Industrial Hygene Toxicology

Health Risk Assessment
Solid/Hazardous Waste Management

Mapie Grove, Minnesota (612) 425-2181

A SEC DONOHUE

......... v sponsiveness

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

Call: (800-782-3557)

LABORATORIES, Inc.

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

... I

A CASE FoRr THE
ENVIRONMENT

At Braun Intertec, our professional staff can help
you clarify vital environmental issues. We're a complete
resource for all your environmental testing and consulting
needs in the areas of environmental property assessments,
underground storage tanks, soil and groundwater testing,

industrial hygiene, environmental laboratory

services, and expert witness testimony.

(612) 941-5600

BRAUN
INTERTEC

Engineers and Scientists Serving the Built and Natural Environments®

I

PRACTICAL, RESPONSIVE, COST EFFECTIVE

ENVIRONMENTAL
SERVICES

@® AG CHEM CLEAN—UP
@ AR QUALITY PERMITS

@ COMPLIANCE AUDITS

@ PRE-PURCHASE SITE
ASSESSMENTS

@® ENGINEERING DESIGN

@® UST REIMBURSEMENT SERVICES
@ NPDES PERMITS

@® REMEDIATION SERVICES

@® HAZARDOUS WASTE MANAGEMENT
@ SOLID WASTE MANAGEMENT

5050 METRO DR, STE.

@ UNDERGROUND STORAGE TANKS

115, BLOOMINGTON .

AUSTIN
CHICAGO
DENVER
DES MOINES
DETROIT
KANSAS CITY
LITTLE ROCK
LOS ANGELES /:
MINNEAPOLIS /
SAN DIEGO

FnecoTech®
ENVIRONMENTAL CONSULTANTS

/‘
@

854-5513

Minnesota Ground Water Association Newsletter



FOR ALL YOUR
(© Bay West WELL SUPPLY NEEDS!

* Sta-Rite Pumps
¢ Pressure Tanks
* Stainless Steel & Plastic Casing

Environmental consulting,
analytical, remedial, and

€MErgency response Services. * Galvanized & Black Well Casing
¢ Cut Lengths & Threading of Pipe
5 Empire Drive * Bentonite (Baroid and Wyo-Ben)

St. Paul, MN 55103

* Monitor and Whitewater Pitless
612-291-0456 or 1-800-279-0456

o Valves, Fittings & Well Accessories
* Johnson Water Well & Monitoring Screens

RREV B Eonecneanee ™ GOODIN COMPANY
, Nl Consultants

St. Paul

Providing Environmental | sf;zlfeg'f?s?w v 'les:se(?i/ 328\;3433 ,
Expertise to the Upper Midwest n St. Paul, ask for:Wes o[s:sler, mith, or Vince Lewis
Jor Over 21 Years. 612/259-6086 St. %‘z’s; 800/642-6160
* Hydrogeologic Investigations < Site Assessments In St. Cloud, ask for:Dave Bokelman
* Ground Water Monitoring  + Ground Water Modeling Minneapolis Duluth Brainerd Detroit Lakes
612/588-7811 218/727-6670 218/828-4242 218/847-9211

Duluth, Minnesota ¢ Superior, Wisconsin
Fax » (218) 722-4548
Toll Free - (800) 777-7380

elta delivers
solutions.

Hydrogeologists, Engineers
Toxicologists and Environmental
Scientists

Offices throughout Delta

the United States

(612)486-8022 //A Environmental
Consultants, Inc.
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