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Registration - Necessary Evil?,
Bureaucratic Nightmare?,
Assurance of Quality?, or
All/None of the Above?

Once again, the professional
registration/certification of geosci-
entists in Minnesota is becoming
an issue for discussion, planning,
and action (?). Geoscientists as a
group have been somewhat indif-
ferent to registration/certifica-
tion/definition perhaps because
geoscientists are a group with
widely varying interests, education,
areas of specialization, careers,
and motivations.

Registration/certification ap-
pears to be necessary as the earth
sciences become more visible to
the public and geoscience be-
comes a larger part of policy and
decision making. For example,
there have been recent proposals
that individuals preparing Remedial
Investigation/Feasability Study
(RI/FS) reports be registered engi-
neers. The manufacturing and
business sectors have requested
help in defining, identifying, and
regulating individuals, consultants,
companies, etc. who are qualified
to undertake various aspects of en-
vironmental/geologic/hydrogeolo
gic investigations.

There have been past discus-
sions about the need to do some-
thing about this issue, and it now
appears to be time for members of
the geoscience community to ei-
ther take action and participate, or
allow their fate to be decided by
"others". Those others may be leg-
islators, regulators, attorneys, engi-
neers, geoscientists, or any
"spokesperson" deciding they want
to play arole. To make sure you are
represented in this process you
must represent yourself and make
sure your voice is heard and opin-
ions represented.
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Currently 13 states have regis-
tration of geoscientists with a for-
mal test as part of the registration
process. One state specifically reg-
isters hydrogeologists/ground
water professionals, two have certi-
fication requirements (no exam),
four have language presenting a
definition of a geologist, and two
have defining language for a
hydrogeology/ground water pro-
fessional. Additionally, eight states
have pending bills or regulations
regarding registration, changes to
existing rules, or further defining re-
quirements and terminology.
Some states define environmental
consultants and contractors, oth-
ers address strictly geolo-
gist/hydrogeologist issues. Minne-
sota will be addressing these issues
in the very near future.

| urge you to watch for notifica-
tion on meetings, planning ses-
sions, etc., on this issue.

As a practicing geoscientist {
have my own views on these issues
and intend to make my opin-
ions/ideas heard and | intend to par-
ticipate in the development of reg-
istration/certification in whatever
ways are appropriate and possible.
If your views differ from mine, and
I'm sure they do, that’s all the more
reason to make sure your viewpoint
is presented. | present the follow-
ing ideas as food for thought, moti-
vation, and discussion.

Generally, | am not in favor of
registration as | feel it does not,
simply by its existence, provide a
valid indicator and certainly not a
guarantee that the individual is
competent or ethical. Also there is
the issue of initiating the procedure
and creating a regulatory frame-
work to manage and run the sys-
tem.

However, | am somewhat re-
signed to the fact that registra-
tion/certification is going to happen
and | do have some views on what

criteria and procedures should be.

Some of the basic factors that | feel

should be included are;

e The process should be one of
registration with a formal exam
as part of the registration pro-
cess. This should include review
of education, experience, and
letters of recommendation;

o Registration should be of geolo-
gists with sub-specialties ad-
dressed and accommodated in
part of the exam;

e Grandfathering would be permit-
ted only for individuals currently
registered in another state that
has similar requirements includ-
ing testing;

e Experience requirements could
be met by straight years of em-
ployment or a combination of
education and employment up
to some maximum allowance for
education.

Finally, an issue not part of the
registration process per se, but an
issue related to regulatory review
and approval. If rules dictate thata
report, analysis, or other action be

turn to page 18




Near-Surface
Geophysics: A Tool for
the Hydrogeologist

introduction

Near-surface geophysics can
be used to determine many things
from the location of buried trash to
the subsurface geologic condi-
tions. Surveys are conducted to
find buried metal and tanks, ground
water contamination and plumes,
the bedrock subcrop (elevationand
lithology), and sink holes and voids
and to investigate stratigraphy
(both glacial and bedrock).

Both environmental investiga-
tions and engineering projects
begin with an assessment of the

conditions at the work site. Near
surface geophysics can be very
valuable during this initial assess-
ment phase. The first priority on an
environmental site is to find out
what is on the site and where it is
located. Without this information, a
cleanup plan can’t be made.

Site assessment is also the first
phase of an engineering survey.
The geotechnical parameters, such
as the soil conditions, depth to bed-
rock, and depth to ground water
need to be determined prior to the
design phase.

Near surface geophysics is one
of the quickest and least expensive
options for site assessment. Its
noninvasive character helps pre-
vent the spread of contamination

and keeps the cost low. It produces
accurate results without digging or
drilling.

There are many types of near
surface geophysical surveys.
Some of the most common surveys
include seismic refraction and re-
flection, electromagnetic (EM), re-
sistivity, and ground penetrating
radar (GPR). This report will dis-
cuss the seismic refraction and re-
flection techniques. Other tech-
niques will be discussed in a future
article.

Seismic Refraction Primer

The seismic refraction tech-
nique measures changes in the ve-
locity of geologic materials with
depth. This method assumes that
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the earth consists of a series of lay-
ers, and that deeper layers have a
higher velocity than shallower lay-
ers. Resolution is limited to three or
four velocity layers. Small velocity
changes either vertically or laterally
are not distinguishable.

Applied to common engineering
and environmental problems, seis-
mic refraction surveys will typically
resolve three layers: the unsatu-
rated/unconsolidated zone above
the water table, the saturated/un-
consolidated zone below the water
table, and the top of bedrock. The
thickness of the first two zones and
the seismic velocity of all three
zones can be determined.

Seismic surveys require an
acoustic (sound) wave source, a
line of geophone sensors, and a
seismograph to record the data. A
sound wave is input at the shot
point: usually with a sledge ham-
mer, or larger weight drop, pipe
gun, or explosive. This sound wave
propagates from the shot point to

tion wave (see Figure 1). These
refraction waves will be produced
at all geologic boundaries where
the seismic velocity of the lower
layer is significantly larger than the
layer immediately above it. The
head wave continually leaks energy
back to the surface, these refracted
sound waves are then observed by
the geophones.

The seismic refraction method
uses only the first arrivals (the first
seismic energy to reach the
geophones). First arrivals are
formed by the direct wave and by
refracted head waves (see Figure
1). The directwave is the first arrival
for the geophones nearest the
source. Refracted arrivals form the
first arrival for geophones farther
out. On Figure 1, the direct arrival
is the first arrival for geophones 1
through 7 and the refracted arrival
from the water table is the first ar-
rival for geophones 8 through 12.

When the first arrival data are
plotted as arrival time versus geo-

rated zone. Ifthe geophone spread
is long enough, any deeper layers,
that have a higher velocity, will
show up. For example, an arrival
from the bedrock would be the first
arrival for geophones at some
larger distance beyond geophone
12. While there is no-theoretical
limit to the number of layers visible
with seismic refraction, the practi-
cal limit is three or four layers.
Seismic velocity values provide
good information on lithology and
water saturation. Typical seismic
velocities are given in Table 1. Un-
consolidated sediments have ve-
locities ranging from 1000 to 8000
ft/sec. If they are saturated with
water, their velocity will be at least
5000 ft/sec. Bedrock typically has
higher velocities than un-
consolidated sediments. Sand-
stone velocities range from 4600 to
14200 ft/sec, limestone velocities
range from 5600 to 20000 ft/sec and
igneous/metamorphic rocks have
velocities which typically range

Table 1: Ranges for seismic velocities in various geologic materials.

Ran f Seismic Velocities (f/sec)
Unconsolidated Sediments 1000 - 8000

Sandstones 4600 - 14200

Limestones 5600 - 20000

Igneous/metamorphic 15000 to 28000

I

Seismic Reflection

Table 2: Comparison of seismic reflection and refraction.

Deeper penetration
Better resolution
Allows horizontal changes

Seismic_Refracti
Shallow penetration

Maximum resolution 3 or 4 layers
Assume layers horizontally consistent
(only vertical changes)

the line of geophones.

The seismic refraction method
is based on Snell’s Law, which de-
scribes the bending of a ray path
across an interface where the wave
propagation velocity changes. If a
seismic wave travels into a layer of
higher sound velocity, the ray path
will be bent away from the normal
(an imaginary line at 90° to the
interface). At some critical angle,
the ray path will be bent 90° from
the normal and will travel along the
interface as a head wave or refrac-
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phone-source distance, the first ar-
rivals lie along a line for each geo-
logic layer; the slope of the line will
decrease with each deeper layer.
The inverse slope of these lines
is equal to the velocity of the geo-
logic medium where the wave is
propagating. For example, for
geophones 1-7, the inverse slope of
the first arrival times is equal to the
velocity in the unsaturated zone,
and the inverse slope of the first
arrival times for geophones 8-12 is
equal to the velocity of the satu-

from 15000 to 28000 ft/sec. Veloc-
ities also vary considerably with po-
rosity, fracturing and percent satu-
ration, but these are good general
guidelines.

Many parts of Minnesota are
ideal for investigations using seis-
mic refraction. Most of the state
has a blanket of glacial material
overlying igneous/metamorphic
bedrock. This produces a very high
velocity contrast and makes the de-
termination of depth to bedrock rel-
atively easy.



Although much of Minnesota
has a relatively flat topographic sur-
face, there is often a very irregular
bedrock surface underlying glacial
deposits. The irregular thickness of
the glacial blanket is not always
easy to determine from surface ob-
servations alone. Thus geophysi-
cal information can be very useful.
Some of the common geologic
problems which can be solved with
seismic refraction are the location
of buried valleys (common in south-
east Minnesota), the delineation of
granite knobs (in central Minne-
sota) and the depth to the water
table in unconsolidated sediments.

By defining aquifer boundaries,
such as the depth to the water table
and to bedrock, this method is very

useful to the hydrogeologist.

Seismic Reflection Primer

The seismic reflectiontechnique
also measures changes in the ve-
locity of geologic materials with
depth. Data are collected in a sim-
ilar manner to seismic refraction, in
fact they can be collected at the
same time. Seismic reflection sur-
veys for typical engineering or en-
vironmental site investigations usu-
ally use 12 to 24 geophones, the
larger the number the better.

The major difference between
reflection and refraction is that re-
flection uses the entire seismic
waveform. This waveform (which is
a plot of ground motion as a func-
tion of time) is plotted as a trace for
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Figure 2: Idealized cross section of direct, refracted and reflected wave
paths from seismic source to geophones and idealized seismic record.

(Modified from Mooney, 1981.)

each geophone, and each geo-
phone trace is plotted relative to its
absolute surface location. This
gives a distance versus time plot
(similar to the refraction plot) which
can be interpreted for depth. The
seismic refraction technique uses
only the first arrivals from this plot.
Another major difference is that the
geophones are spaced more
closely (10°-15’) for reflection than
for refraction (10’ to 30’). Because
of these differences, seismic reflec-
tion has a deeper penetration and
better resolution than seismic re-
fraction. Table 2 summarizes these
differences.

The data is processed to focus
on the reflected wave paths (Figure
2). Sound waves will reflect off any
interface with an impedance con-
trast, that is, a change in velocity or
density. Because of this, the seis-
mic reflection method is not limited
to areas where the velocity in-
creases with depth, as is refraction.

Seismic reflection is a very good
tool for stratigraphic studies. In-
traglacial stratigraphy, which is not
definable through refraction, be-
cause velocity does not increase
with depth, is possible with seismic
reflection. The bedrock stratigra-
phy of southeast Minnesota is also
much easier to resolve with reflec-
tion.

Defining the intraglacial stratig-
raphy of Minnesota is very useful
from a number of perspectives. ltis
very helpful in defining the water
resources in confined drift aquifers
in western Minnesota. It is very use-
ful in mineral exploration. It is also
potentially very useful in Quater-
nary mapping.

Seismic reflection will help bet-
ter define the bedrock stratigraphy
of southeast Minnesota, by extrap-
olating information on bedrock
strata beyond wells and outcrops.
It will be possible to map the edges
of confining beds and aquifers.
This will improve the boundary con-
ditions for ground water models
and studies. Itis a good technique
to better image the hidden subsur-
face geology.

Equipment needed

Seismic studies require an engi-
neering seismograph, marine bat-
teries for power, a set of 12 or 24
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geophones, and cables to connect
them, a seismic source (such as a
sledge hammer or dynamite), and a
computer (to download data from
the seismograph and to process
the data). This equipment is rela-
'uvely expensive, espec:ally for seis-
mic refiection work, which requnea
more complex switching equip-
ment and a seismograph capable of
finer resolution.

Data reduction

Data reduction for seismic re-
fraction is typically done by com-
puter program. The programs

availabla varv in their assumntions
vahan:ie Y assumpll

from those that assume all layers
are planer, to more complex ones,
that allow for the natural rugosity or
"bumpiness" of geologic interfaces.
Seismic reflection processing re-
quires an even more complex com-
puter program, which includes the
capability of time signal analysis.

As with any specialized field, itis
imperative to hire staff people who
are well acquainted withthe seismic
technique to do the field work and
to process the data. If staff and
equipment are not available it
would be prudent to subcontract
this work to a specialist, who can
get good results for a reasonable
cost in both time and money.

—Todd Petersen, Minnesota
Department of Natural
Resources, Division of Waters
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Further reading on the topic of
geophysical methods.

Dobrin, M. B., and others, 1988,
Introduction to Geophysical Pros-
pecting, Fourth edition, McGraw-
Hill, Inc., 867 p.

Haeni, F P, 1986, Application of

Seismic Refractlon Methods in
Groundwater Modeling Studies in
New England, Geophysics, Vol. 51,
No. 2, 236-249.

Mooney, H. M., 1981, Handbook
of Engineering Geophysics: Bison
Instruments Inc., 191 p.

MGWA Meeting and
Field Trip in October

MGWA will sponsor a joint meet-,
ing and field trip with the Minnesota
and Wisconsin AIPG Sections, Wis-
consin Ground Water Association
and the lowa Ground Water Associ-
ation on September 20 and 21 in
La Crosse/Winona. Talks and pre-
sentations will be Friday, followed
by an evening banquet Field trip
stops on Saturday will be in Minne-
sota and Wisconsin.

Do You Give Talks to Kids?

There is an excellent booklet prepared by SEPM, "A Sedimentary
Geologists’ Guide to Helping K-12 Earth Science Teachers: Hints, Ideas,
Activities, and Resources," that is available for $6.75 (including shipping and
handling) from SEPM, PO. Box 4756, Tulsa, OK 74159-0756.

(reprinted fromi GSA Today, April 1991)

Jay Lehr Resigns as
Executive Director of
NWWA

In 1983, the National Water Well
Association ("NWWA") entered an
agreement with the U.S. Environ-
mental Protection Agency (“EPA")
to develop a national mapping sys-
tem of ground water resources to
be used by EPA in the control of
ground water contamination.

The EPA has questioned the
amount paid to NWWA under the
terms of the project which was
completed in 1987. After a detailed
review of this matter with legal
counsel, the NWWA board of Direc-
tors has unanimously agreed to set-
tle the dispute between NWWA and
EPA. The settlement agreement
betweenthe parties provides for the
following:

o NWWA will pay $203,273.50 to
the EPA.

o NWWA in no way admits liability
with respect to the project.

o The government releases

NWWA from any civil claims re-

lated to the project.

e No past nor present members of
the NWWA board of Directors
had knowledge of the circum-
stances surrounding the dis-
pute.

The NWWA Board of Directors
was advised that the EPA’s inquiry
into the project is continuing with
respect to the involvement of the
Executive Director Jay Lehr and Fi-
nance Director Keith Lelux. On
April 21, 1991, at a Special Meeting
of the NWWA Board of Directors,
Dr. Lehr and Mr. Lelux resigned
from their positions. Dr. Lehr con-
tinues his work at NWWA as a
ground water scientist and Mr.
Lelux continues his duties in the
areas of data processing and order
services. An Executive Search
Committee, comprised of six Board
Members and one past President,
has been established to recom-
mend candidates to the Board for
the position of Executive Director.

(reprinted with minor editing
from an NWWA letter to members,
April 23, 1991)



Ground  WQED
Express G0 und Water
people Specialists

1-800-624-2026

B Toll-free line for orders and application assistance
M 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%4 ” 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

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

M EPUNCH:

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

® 13 to /1, the cost of permanent wells

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

Represented by: Wv

Eden Prairie, Minnesota
612-941-2678

WATER WELL AND
MONITORING WELL SUPPLIES

» Stainless Steel & Plastic Casing

+ Galvanized & Black Well Casing

» Cut Lengths & Threading of Pipe

* Valves, Fittings & Well Accessories
* Pressure Tanks

* Tait Pumps

+» Johnson Water Well Screens

+ Western Monitoring'Well Screens

* Bentonite (Baroid and Wyo-Ben)

= Monitor and Whitewater Pitless

G

Goooin Company
285 Como Avenue, St. Paul, MN 55103
(612) 489-8831
Mn Watts: 800-292-7924
Out of State Watts: 800-328-8433

Minneapolis Duluth
(612) 588-7811 (218) 727-6670
Detroit Lakes St. Cloud
(218) 847-9211 (612) 259-6086
' In St. Paul, ask for:
Wes Vossler Al Smith Vince Lewis

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

June, 1991
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radius of influence. Blower size and
the grain size of the soils particles
are both factors which influence
this last measurement These re-
sults are necessary in determining
the spacing and number of extrac-
tion wells needed.

4) monitor the air quality on dis-
charge.

Typically, pilot study vacuum ex-
tractors are explosion-proof, oper-
ate on 115v, do not need costly
electrical connections, are portable

June, 1991

and inexpensive to ship.

Upon completion of a Field Pilot
Study that indicates the feasibility of
soil venting as a viable treatment,
the selection of the equipment for
the permanent installation be-
comes the next consideration. The
air flow rate, how much air is moved
for each foot of soil, determines the
type of blower needed for the site.
Several blower choices are avail-
able, depending on site/soil needs.
Centrifugal blowers such as those

offered by-New York Blower typi-
cally move alot of air (150-800 cfm)
but have a low vacuum capability
(max 55" W.C.). These blowers
work well in medium to coarse
sand. If a medium air flow (100-200
cfm) with a mid-range vacuum ca-
pability such as in fine sand (max
100" W.C.) is required, a regenera-
tive blower (Rotron) is the best
choice. If the site is clay or silt, low

turn to page 18



Investigations Assess
Risks

Expanding environmental laws
have increased the risks associated
with real estate and other business
transactions.For example, a busi-
ness that buys or leases property
contaminated with hazardous sub-
stances or a building containing as-
bestos may also acquire staggering
liabilities if environmental risks are
not examined before entering the
transaction. Similarly, a lender that
forecloses on or becomes actively
involved in managing contami-
nated property may be held liable
for remediating environmental
problems at the site greatly exceed-
ing the original loan value. Even
corporate officers, directors and
shareholders may be liable for envi-
ronmental problems. Thus, envi-
ronmental site assessments have
become a crucial part of real prop-
erty transactions to inform the par-
ties about the real estate’s true con-
dition and their potential liability.

The purpose of an environmen-
tal site assessment is to identify all
known or suspected environmental
hazards to enable parties relying on
the report to evaluate their expo-
sure and take steps to manage or
allocate risk. To assemble neces-
sary information in alogical order at
a minimum cost, environmental as-
sessments are generally con-
ducted in phases. With a site
known or strongly suspected to be
contaminated, however, a single,
comprehensive investigation may
save time and money.

Phase I. A so-called "Phase I
assessment provides a general
overview of the site. It includes a
visual inspection of the property,
and any improvements located on
it, and an investigation into past and
present ownership and uses. Italso
includes a review of regulatory
agencies files and databases re-
lated to the site and adjacent prop-
erties. Phase | costs vary enor-
mously, but are typically in the
range of $2,000 to $15,000.

Phase Il. A "Phase II" assess-
ment typically involves a field inves-
tigation consisting of soil borings
and installation of monitoring wells
to ascertain the condition of the soil

8

and ground water beneath the site.
Phase It includes the testing of soil
and ground water samples by a
qualified laboratory and evaluation
of the analytical reports. Phase |l
costs generally range from five to
ten times higher than those of
Phase I.

Phase lll. Hopefully, the field
investigation and evaluation will
identify the nature and extent of any
contamination discovered; if not,
additional investigation or Phase Il
may be necessary. Phase Il work
typically involves more soil samples
and monitoring wells, and the cost
depends on the extent of further
study. Phase lll work usually is done
when the parties to the transaction
need to quantify the environmental
risks. Thus, the Phase lif work may
include an estimate of the costs of
cleaning up contamination.

“Innocent" purchasers. Envi-
ronmental assessments are driven
in part by the federal "superfund"
law, which establishes a defense to
its strict liability scheme for certain
“innocent" purchasers of contami-
nated property. To qualify for inno-
cent purchaser status under the
superfund law, a party must estab-
lish that, when it acquired the prop-
erty, "All appropriate inquiry into the
previous ownership and uses of the
property consistent with good com-
mercial or customary practice in an
effort to minimize liability" was un-
dertaken. "Good commercial or
customary practice" means that in
commercial transactions, a compe-
tent professional is retained to con-
duct the site investigation. Environ-
mental legal counsel and an envi-
ronmental consultant should be re-
tained at an early stage.

To protect data developed by
the environmental consultant as at-
torney work product, the environ-
mental attorney, rather than one or
both of the parties, should retain the
environmental consultant. Prefera-
bly, a retainer letter contract would
clearly spell out the purpose and
scope of the investigation and pro-
vide for delivery of all reports in draft
form to the attorney for review. Fac-
tual misstatements, inadequate or
irrelevant technical investigations,
and erroneous legal advice from
non-lawyers can appear in assess-
ments reports. Unfortunately, once

released, these reports have come
back to haunt parties in a real estate
transfer.

On-site inspection. A number
of factors and sources of informa-
tion should be considered by any
party acquiring property or financ-
ing an acquisition. First, an on-site
inspection should be made by a
qualified consultant, preferably in
the company of environmental
legal counsel, as part of Phase |, to
look for obvious environmental
problems. This inspection also cre-
ates an opportunity to interview
knowledgeable employees or offi-
cers about past ownership and
uses.

The on-site inspector should al-
ways look for hazardous materials
such as barrelled waste, asbestos,
PCB electrical equipment, urea
formaldehyde, storage tanks, and
other signs that the property is or
may be contaminated by hazard-
ous substances. Wells should be
identified, because both function-
ing and abandoned wells may pro-
vide a pathway for contamination.
To the extent feasible, the Phase |
inspector should examine adjoin-
ing properties to determine whether
off-site contamination may be mi-
grating onto the property.

Ownership and operational
history. The Phase | environmental
auditor should conduct a thorough
review of the site’s history. In par-
ticular, the auditor should inspect
relevant company records, includ-
ing all operating permits, reports
filed with government agencies,
hazardous-waste disposal records,
storage tank records, environmen-
tal-lien records and communica-
tions from regulatory authorities.
Old aerial photographs should be
obtained and reviewed. Interviews
with key present and former officers
and operational employees are crit-
ical. As part of determining present
and former uses, the environmental
auditor should identify the raw ma-
terials used at the site, methods of
delivery and storage of hazardous
materials, history of former and ex-
isting storage tanks, location of
storage areas, on-site and off-site
waste disposal methods, waste-oil
management practices, and other
environmental uses of the property.
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A review of Minnesota Pollution
Control Agency (PCA) and United
States Environmental Protection
Agency (EPA) files relating to the
property and adjoining properties is
a mandatory part of any Minnesota
site assessment. Local health and
fire departments may also have files
on complaints regarding the facility
or spill reports.

PCA assistance. The PCA will
assist the public in determining
whether hazardous substances,
pollutants, or contaminants have
beenreleased at a site. On request,
PCA staff will evaluate agency re-
cords for evidence of contamina-
tion at or near a site. In addition,
PCA staff will review and approve
investigation plans and reports, as
well as cleanup plans, to insure that
contaminated sites are properly in-
vestigated and cleaned up. Parties
requesting PCA assistance mustre-
imburse the agency for the cost of
its services. PCA approval is not
required to transfer property in Min-
nesota, nor does Minnesota require
that an owner certify a property to
be cleaned up before a transfer.

If contamination, asbestos, or
other environmental risks are en-
countered during a Phase | investi-
gation, a Phase Il assessment is
important to quantify the risk to the
extent possible. When these risks
are quantified, the parties will know
whether to reject, restructure or ac-
cept the deal. Appropriate terms in
the transaction agreements can
then be negotiated to satisfy buy-
ers, sellers and lenders.

In summary, environmental
risks can be enormous for parties
involved in property and related
commercial transactions. A Phase
I environmental site assessment
and, if necessary, Phase Il and
Phase lll assessments are vital
steps to avoid environmental liabil-
ity surprises and to prevent environ-
mental risks from needlessly killing
property transactions.

—Steven M. Christenson,

attorney in the Environmental and
Regulatory Affairs Department of
Dorsey & Whitney

(reprinted with permission from
Minnesota Real Estate Journal, Vol
7No 3)
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Working as a Ground
Water Specialist in the
Middle East

Working in an oil-rich and water-
poor country such as the United
Arab Emirates as a ground water
specialist is very gratifying. Itwould
seem that ground water specialists,
especially from North America,
have much to offer any country in
the field of ground water. For exam-
ple, many North American ground
water specialists have extensive ex-
perience in arid-zone hydrology,
which is so important in the Middle
East. The ground water industry of
North America, and the application
of science and engineering within
the industry, is in general, second to
none. Howaever, it certainly is not
dominant. North America, in gen-
eral, also leads in the development
and manufacture of ground water
equipment, such as drilling rigs and
water supply equipment.

Another big ptus for most North
American ground water specialists
is that English is becoming the in-
ternational technical language as
well as the international business
language.

Persons in the Middle East use
the following criteria in evaluating
equipment including ground water
equipment: quality, quality, quality.
This is the apparent reason that
Japanese and German cars, which
are perceived as being of better
quality than North American cars,
are so common in the Middle East.
Heavy construction equipment pro-
duced by a certain American com-
pany is another example of per-
ceived quality. That firm has a very
good reputation for quality, and
thus its equipment is widely sought.
For equipment produced by firms
whose reputation for quality is not
known or established, the dominant
criterion for selection will be "high"
technology or the perception of
high technology. The last and
sometimes least important criterion
is the price of the equipment.

In selecting service, such as
consulting, in the Middle East, the
criterion are different: technology
and science are most important.
Those persons using the highest
technology equipment seem to be

preferred. .Experience, education,
and price are also important cri-
teria. There are many persons who
claim experience and education in
ground water. However, in refer-
ence to education, not all degrees
are equal, although they use the
same alphabetic abbreviations.
Some third-world colleges, al-
though performing a remarkable
job for their society, do not have
available the technologically ad-
vanced equipment and facilities, or
the "world class" products found in
their western counterparts. Thus,
the quality of their ground water
"educational experience” may not
be equal to that of a western univer-
sity graduate.

In reference to price for service,
third-world scientists, and even
many European scientists, are typ-
ically willing to work for consider-
ably less than their North American
colleagues. Accordingly, based on
price, they may be selected. This,
of course, is appropriate if the expe-
rience and education are equivalent
or better. Accordingly, the North
American must ensure that the se-
lecting party is aware that not all
"hydrogeologists" are equal, and
additionally, that the type and qual-
ity of the experience are very impor-
tant.

Middle East countries are devel-
oping at an incredible rate because
of the wealth of many ofthese coun-
tries. Of course, development with-
out careful planning can result in
environmental problems. To date in
the Middle East, environmental
concerns generally have not re-
ceived widespread attention. How-
ever, environmental problems are
being created and shortly will be
recognized. Thus, the age of envi-
ronmental regulation and cleanup
will soon emerge in the Middle East
as it has in North America and Eu-
rope. It would seem prudent for
North Americans and others seek-
ing to sell their services in the Mid-
dle East to emphasize the potential
environmental problems and call
attentionto their experienceindeal-
ing with such problems.

Many cultural matters need to
be considered by Westerners.
North Americans, in particular, are

continued on page 11



Minnesota Ground Water Association and TCG

Hog Roast— June 15, 1991

Twin Cities Geologists, the Minnesota Ground Water Association, and
the Minnesota Chapter of AIPG would like to invite all of our members and
friends (and their families) to a hog roast picnic commemorating the 34th
anniversary of Twin Cities Geologists (TCG). This event will be our last
meeting until fall, and will be held on Saturday, June 15, 1991 (rain or shine).
Festivities will commence at 1:00pm, with dinner served at approximately
3:30pm. The menu will consist of roast hog, buns, green salad, beans,
cookies, and/or bars, and beverages (beer and pop). Hot dogs, buns, and
chips will be provided for the kids.This function will be held at the Bar-Nothing
Ranch (Bruce Bloomgren’s homestead), at the map location below. No
speaker has been scheduled, however, a soap box will be provided for any
who become so inclined. The cost is $5.00 per adult (children under 16 are
free) and this amount should be mailed to TCG at the address below before
June 10, so that the quantities of consumables can be appropriately planned.

We hope you will be able to attend.

Twin Cities Geologists

/o Bruce Bloomgren

Minnesota Geological Survey
2642 University Ave. W.
St. Paul, MN 55114-1057

Hwy 36

Stillwater

_/

4250 Odegard Court
Bar-Nothing Ranch

(T29N, R20W, 89)
Phone: 439-8918

-TI Odegard
Court

Osgood /]

I Ave.N N

¢« Olinda Court

Association of
Minnesota Water
Resources
Professionals Formed

The 13 counties of the South
Central Minnesota Counties Com-
prehensive Water Planning Project
have initiated AMWRAP, the Associ-
ation of Minnesota Water Re-
sources Administrators and Plan-
ners.

AMWARP’s goals are three-fold.
First, to provide a forum for sharing
ideas and to promote the associa-
tion of people with water related
interest. Second, to provide a pro-
gram of continuing education and
professional development for its
membership on a variety of water
related subjects, activities and
technical requirements. Third, with
the help of a large membership
base, to develop an active grass
roots voice on legislative and rule
making issues that effect water re-
sources management.

Membership to AMWRAP is
open to persons interested in en-
hancing the quality and quantity of
surface and ground water re-
sources of Minnesota. Member-
ship dues are $10 per year.

Contact:

Rick Hanna

Blue Earth County

Water Resources Administrator
PO. Box 8608

Mankato, MN 56001

(507) 387-8381

USGS Publishes First
in Series of Atlases

The first atlas in a new full-color
series of regional atlases describ-
ing the ground water resources of
the nation has been published by
the U.S. Geological Survey, Depart-
ment of the Interior.

Printed in 18 by 24 inch format,
the series of atlases will provide a
source of comprehensive informa-
tion, written in non-technical lan-
guage, on the ground water re-
sources, region by region, of the
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nation.

The 28-page initial atlas in the
series contains more than 100
maps and figures. It covers Ala-
bama, Florida, Georgia, and South
Carolina.

Eventually, 12 more atlases will
be published in the series to de-
scribe the location, geology, geog-
raphy, water quality, water use, pro-
ductivity, and hydrologic character-
istics of the major aquifers across
the nation. Information that might
be particularly useful includes data
on the effects of human activity on
ground water, which can result in

such problems as poor quality, salt
water encroachment, and land sub-
sidence.

The first atlas in the series, titled
“Ground Water Atlas of the United
States, Segment 6 - Alabama, Flor-
ida, Georgia, and South Carolina,"
written by James A. Miller, a USGS
hydrologist in Atlanta, was pub-
lished as USGS Hydrologic Investi-
gations Atlas 730-G.

Copies can be purchased for
$12 each from the Branch of Distri-
bution, U.S. Geological Survey,
Denver Federal Center, Box 25286,
Denver, CO 80225; (303) 236-7477.
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Hey, What’s Up?

The main purpose of this news-
letter is to share information among
MGWA members. Remember, we
don’t always see items of interest
that might come across, or origi-
nate from, your desk. Thanks to all
who have contributed. (Thatwasn’t
so hard was it?)

Share your news and ideas by
sending them to:

Jan Falteisek

Editor, MGWA Newsletter

DNR - Division of Water

500 Lafayette Road

St. Paul, MN 55155-4032

Newsletter Advertising
Policy

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

Y7 O inches.... Annual
................................................ Rate
business card.....3.5x2.4.......... $50
quarter page.......... 3.5x%5.......... $90
half page................... 7%5........ $170
full page................... 7x10........ $320

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

The Editor has final determina-
tion on the acceptance of materials
submitted. There are no commis-
sions on ads. Advertising copy
must be received by the publication
deadlines: February 15, May 15, Au-
gust 15, or November 15. The ad
should be accompanied by a pur-
chase order or a check Checks
should be payable to the Minnesota
Ground Water Association. All ma-
terials should be sent to the Editor:

Jan Falteisek
Editor, MGWA Newsletter
DNR - Division of Waters

500 Lafayette Road
St. Paul, MN 55155-4032

Hydrogeologist in the Mid-East
continued:

generally perceived much as we
depict ourselves in TV programs
and movies, which are popular
here. This can contribute toinaccu-
rate perceptions about the actions
and morality of North Americans.
Westerners must be careful not to
"validate" these misconceptions by
their actions. Specifically, public
drinking and wearing clothes that
do not cover the body (such as
shorts and tank tops) are not ad-
vised. Boisterous or loud talking is
considered inappropriate. Respect
and courtesy toward religion and
customs of the Middle East are es-
sential. Although there is some
anti-Western or anti-North Ameri-
can sentiment in most countries in
the Middle East as elsewhere, North

June, 1991

Americans generally can work eas-
ity in the Middle East. For the most
part, the people in the Middle East
are friendly and courteous toward
North Americans.

Working in the Middle East can
be financially rewarding. However,
most importantly, the satisfaction of
professionally assisting in the de-
velopment and management of
ground water in countries where it
is important is gratifying. Finally,
the opportunity to experience the
rich, warm culture of the people of
the Middle East should not be over-
looked.

—by Don Jorgensen, CGWP

(reprinted from The Newsletter
of the Association of Ground Water
Scientists and Engineers, February
1991)

1991 Board of Directors

Past-President
Bob Karls
Delta Environmental
Consultants, Inc.
(612) 636-2427
FAX (612) 636-8552

President
Dr. Gordon Hess
ERM-North Central
(612) 454-0808
FAX (612) 454-0759

President-Elect

Sheila Grow

MN Dept. of Agriculture
(612)297-5293

FAX(612)297-2271

Secretary/Membership
Bob Beltrame
Donohue & Associates
(612) 425-2181
FAX (612) 425-1913

Treasurer
Susan Price
HDR Engineering, Inc.
(612) 544-7741
FAX(612)591-5413

Editor
Jan Falteisek
MN DNR Division of Waters
(612) 297-3877
FAX (612) 296-0445
Business Management
& Publications
Dr. Jeanette Leete
Watershed Research, Inc.
(612) 426-8795

Changes

Patricia Bloomgren was ap-
pointed Assistant Commissioner of
the Minnesota Pollution Control
Agency. The appointment was ef-
fective May 15, 1991. Pat was Assis-
tant Division Director for the
MPCA’s Water Quality Division.
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The Expert
Hydrogeologist — Role
and Responsibility

In response to the increasing
trend for issues of ground water
contamination to be resolved by lit-
“igation, there is a corresponding
increase in requirements for
hydrogeologists to provide expert
testimony or technical analysis to
support litigation. In a legal environ-
ment, the requirements of an expert
hydrogeologist are somewhat dif-
ferent from the requirements of the
more traditional or routine investi-
gations and analyses.

The expert as an educator

One of the principal roles of the
expert hydrogeologist in settlement
or litigation of a hazardous waste
case is that of educator. The expert
often educates the client as much
as, if not more than, the court. The
expert’s opinion is one of many im-
portant considerations that counsel
will use to formulate a settlement
negotiation or trial strategy.

The expert hydrogeologist pro-
vides an assessment of the techni-
cal issues related to ground water
flow and contaminant migration.
The expert should provide an unbi-
ased opinion regarding these mat-
ters to the client. He, or she, is
equally responsible to provide to
the client a realistic appraisal of the
uncertainties in the analysis. This
analysis would include identifica-
tion of, and education about, the
basic hydrogeologic/geochemical
principles that affect the movement
of ground water contaminants, as
well as site-specific hydrogeologic
conditions which prevail.

After the expert has conducted
an independent appraisal of site
hydrogeologic conditions, it is im-
portant for the expert to identify
those hydrogeologic issues that
support the client’s position as well
as those issues which are least sup-
portive. The client needs to know
and understand the hydrogeologic
issues to help make decisions re-
garding settlement and litigation
options.

The expert’s ability to educate
the court and the client can have a
significant effect on the outcome of
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a trial. During direct testimony, the
expert withess must be able to pres-
ent opinions to the court in a form
which is both logical and easy to
understand. During cross examina-
tion, the expert witness must be
able to respond to the opposing
counsel in a manner which contin-
ues to convey to the court the logic
and reasonableness of the opinion.
Continual reference to basic princi-
ples and simple analogies, and use
of visual aids, will be of significant
help in this regard.

An equally important contribu-
tion the expert can make during trial
is in preparation for the cross exam-
ination of the opposing expert
witnesses. The success of cross ex-
amination depends on the ability of
counsel to recognize and under-
stand the weak points in the
witnesses’ opinions and to pursue
them effectively. In many circum-
stances, successful interrogation
will be a direct result of the mutual
education process between coun-
sel and their own expert prior to
trial.

The use of hydrogeologic
models

The expert will need to be par-
ticularly knowledgeable and skilled
in presenting discussion about the
use of hydrogeologic models in a
simplified manner. During the last
two decades, there has been a sig-
nificant increase in the use of mod-
eling techniques to analyze
hydrogeologic problems— some
techniques are good and some
bad. There also is a trend toward
reliance on modeling in federal reg-
ulatory programs. Therefore, it is
likely that the expert’s opinions will
have been based on some form of
modeling analysis. itis equallylikely
that the opposing expert(s) used
modeling analyses and, in all likeli-
hood, a different modeling ap-
proach. The expert, therefore,
should be familiar with a wide range
of modeling techniques.

Some general modeling topics
about which the expert will most
likely be asked to testify or render
an opinion are:

e The usefulness and reliability of
hydrogeologic models;

e Considerations in selection of an
appropriate model;

e Model use and misuse; and
e Comparisons between modeled
conditions and site conditions.

Expert Dilemmas

During settlement negotiations
or litigation, there are several ap-
parent difficulties which the expert
is likely to encounter. These con-
flicts arise because the working of
science and the law are different.
The scientist is trained to accept
uncertainty and be neutral in prob-
lem analysis. In alegal setting, how-
ever, the expert realizes that, al-
though the testimony is objective, it
is not neutral.

One topic which is likely to cre-
ate difficulty for the scientist who is
not experienced in the legal envi-
ronment is explaining the validity of
their opinion despite the uncertain-
ties which are likely to exist, includ-
ing:

e Uncertainties resulting from the
need to understand and de-
scribe a spatially and temporally
varying system on the basis of
discrete data points.

e Uncertainties which result from
scientific limitations.

The expert must explain com-
plex phenomena in simple terms.
The physiochemical processes and
site-specific conditions which affect
the migration of contaminants are
complex, and the expert’s message
to the court may not be understood.
This is a particular concern in the
courtroom setting when the judge
and jury are generally not knowl-
edgeable about the key scientific
issues and the witness has only one
chance to present the basis for the
opinion. The use of visual aids to
ilustrate various aspects of the tes-
timony are likely to be necessary
and useful.

Regardless of the forum of pre-
sentation, the expert has an obliga-
tion to provide objective analysis
and interpretation of the technical
issues. The client and the expertare
best-served when the expert is ob-
jective and the lawyers are the ad-
vocates.

reprinted from the GeoTrans, Inc.
newsletter, Spring, 1991.
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Directory Update

New Members are listed here,
as are "old" members whose
addresses were not included in
our last directory.

Save this page and add it to
your copy of the directory.

Anderson, Robert
MN Department of Agriculture
Agronomy Services
90 West Plato Bivd.
St. Paul, MN 55107
(612)297-4171

Brainerd Regional Office
MN Pollution Control Agency
1601 Minnesota Drive
Brainerd, MN 56401
(218)828-2492

Burke, Brad M.
Bay West, Inc.
5 Empire Drive
St. Paul, MN 55103
(612)291-0456

Cechota, Madonna
1102 W. County Road D
#219
New Brighton, MN 55112

Chabot, Pat
MN Department of Agriculture
Agronomy Services Division
90 West Plato Bivd.
St. Paul, MN 55107
(612)297-4171

Connolly, Michael
MN Pollution Control Agency
GWSWD - Site Response
520 Lafayette Road
St. Paul, MN 55155
(612)296-8112

Dalgleish, Janet
MN Department of Health
925 Delaware St. SE
PO Box 59040
Minneapolis, MN 55459-0040
(612)627-5155
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Gapinske, Tom
Terracon Environmental, Inc.
3584 Hoffman Rd. East
White Bear Lake, MN 55110-
5375
(612)770-1500

Gikas, Matthew N.
Dames & Moore, Inc.
1900 Silver Lake Road
New Brighton, MN 55112
(612)631-8838

Greer, John
Barr Engineering Co.
7803 Glenroy Road
Minneapolis, MN 55439-3123
(612)830-0555

Groen, Jeffrey Alan
Midwest Environmental
3901 University Avenue NE
Minneapolis, MN 55421

Harper, Jane
Washington Co. Planning Office
14900 61st Street North
PO.Box 6
Stillwater, MN 55082-0006
(612)430-6009

Haugan, William L.
MN Department of Agriculture
Agronomy Services
90 West Plato Blvd.
St. Paul, MN 55107
(612)297-5294

Hill, Jeff
Carbonair
8640 Monticello Lane
Maple Grove, MN 55369
(612)425-2992

Huberty, Barbara J.
Olmsted Co. Public Works Dept.
910 4th Ave. SE
Rochester, MN 55904-5032
(507)286-9148

Jacques, Jim
Bay West, Inc.
5 Empire Drive
St. Paul, MN 55103
(612)291-0456

Jannik, Dr. Nancy O.
Winona State University
Geology Department
Winona, MN 55987
(507)457-5267

Jansen, Stephen T.
Peer Environmental Resources
11 Peavey Road
Chaska, MN 55318
(612)448-6775

Johnson, L. Michael
Peer Environmental Resources
11 Peavey Road
Chaska, MN 55318
(612)448-6775

Jones, Perry
U.S. Bureau of Mines
5629 Minnehaha Ave. S.
Fort Snelling
Minneapolis, MN 55417
(612)725-5000

Kaehler, John
MN Pollution Control Agency
Tanks and Spills
520 Lafayette Road
St. Paul, MN 55155
(612)643-3555

Kanivetsky, Roman
Minnesota Geological Survey
2642 University Ave.
St. Paul, MN 55114-1057
(612)627-4790

Kemp, Loni
The Minnesota Project
PO. Box A81
Canton, MN 55922
(507)743-8300

Kirschner, Ellen
Barr Engineering Co.
7803 Glenroy Rd.
Minneapolis, MN 55439-3123
(612)830-0555

Kittelson, Paul T.
Northern Environmental Tech.
372 West County Road D
New Brighton, MN 55112
(612)635-9100

Knaack, Mark Robert
Leggette Brashears and Gra-
ham
1210 W. County Road E
Suite 700
St. Paul, MN 55112
(612)490-1405

Larson, Craig B.
Donohue & Associates
7200 Hemlock Lane
Maple Grove, MN 55369
(612)425-2181

Lofgren, Becky
MN Pollution Control Agency
Tanks & Spills
520 Lafayette Rd.
St. Paul, MN 55155
(612)643-3428

Luebeck, Audrey J.
DPRA, Incorporated
E-1500 1st National Bank Bldg.
St. Paul, MN 55101
(612)227-6500

Lundy, James
MN Pollution Control Agency
Tanks and Spills
520 Lafayette Road
St. Paul, MN 55155
(612)643-3445
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MacDonald, Timothy Tolle
Interpoll Laboratories, Inc.
4500 Ball Road NE
Circle Pines, MN 55014-1819
(612)786-6020

Mackedanz, Roger
MN Department of Agriculture
Agronomy Services Division
90 West Plato Bivd.

St. Paul, MN 55107
(612)297-5387

Macneal, Bob

Geraghty & Miller, Inc.
105 5th Ave. South
Suite 350

Minneapolis, MN 55401
(612)339-9434

Madsen, Eric
1425 Arlington Ave. E.

St. Paul, MN 55106
(612)771-9932

Mazumdar, Durjoy
Delta Environmental Consul-
tants, Inc.

900 Long Lake Road
Suite 300

St. Paul, MN 55112
(612)636-0220

McDill, Teresa
MN Department of Agriculture
Agronomy Services Division
90 West Plato Bivd.

St. Paul, MN 55107

Melhus, Jon
Colorado State University
4518 Bluefin Court
Fort Collins, CO 80525-3347
(303)498-1197

Morin-Jansen, Ann
Peer Environmental Resources
11 Peavey Road
Chaska, MN 55318
(612)448-6775

Nickson, Mike
Terracon Environmental, Inc.
3584 Hoffman Rd. East
White Bear Lake, MN 55110-
5375
(612)770-1500

Oulgout, Bassou
Twin City Testing, Inc.

662 Cromwell Ave.
Dock 4

St. Paul, MN 55104
(612)649-5588

Pofahl, Robert J.

Resources Engineering Assoc.
1370 Boundary Rd

Middleton, WI 53562
(608)244-1788
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Pollak, John
MN Poliution Control Agency
Tanks and Spills
520 Lafayette Road
St. Paul, MN 55155
(612)643-3555

Pollak, Melisa
MN Pollution Control Agency
Tanks and Spills
520 Lafayette Road
St. Paul, MN 55155
(612)643-3450

Prieur, James P.
Delta Environmental Consul-
tants, Inc
900 Long Lake Road
Suite 300
New Brighton, MN 55112
(612)636-0200

Quandt, Larry
MN Pollution Control Agency
Tanks and Spills
520 Lafayette Road
St. Paul, MN 55155
(612)643-3555

Read, David
MN Department of Agriculture
Agronomy Services Division
90 West Plato Bivd.
St. Paul, MN 55107
(612)297-3997

Rystrom, Bob
CEl, Inc.
11325 172nd Street
Lakeville MN 55044
(612)898-3140

Schafer, David
Geraghty & Miller, Inc.
105 5th Ave. South
Suite 350
Minneapolis, MN 55401
(612)339-9434

Scheele, Don
Bay West, Inc.
5 Empire Drive
St. Paul, MN 55103
(612)291-0456

Schroeder, Kurt Christian
MN Poliution Control
520 Lafayette Road
St. Paul, MN 55155
(612)296-8593

Siedlecki, Mary
Delta Environmental Consul-
tants, Inc
1801 Hwy 8
Suite 114
New Brighton, MN 55112
(612)636-2427

Simonet, James
Enecotech Midwest, Inc.
3050 Metro Drive
Suite #115
Bloomington MN 55425
(612)854-5513

Starkey, Mike
MN Department of Agriculturé
Agronomy Services
90 West Plato Bivd.
St. Paul, MN 55107
(612)297-4171

Tetley, David A.
MN Pollution Control Agency
Tanks and Spills
520 Lafayette Road
St. Paul, MN 55155
(612)643-3555

Thompson, Steve
Minnesota Pollution Control
520 Lafayette Road
Tanks and Spills
St. Paul, MN 55155
(612)643-3555

Toso, Mark A.
Braun Intertec Environmental
1171 105th Lane, NW
Coon Rapids, MN 55433
(612)683-8767

Travis, Jeffrey
University of Minnesota
School of Public Health
3936 Elliot Ave. South
Minneapolis, MN 55407
(612)624-9006

Vieau, David D.
Peer Environmental Resources
11 Peavey Road
Chaska, MN 55318
(612)448-6775

Yingling, Ginny
MN Pollution Control Agency
Tanks and Spills
520 Lafayette Road
St. Paul, MN 55155
(612)643-3449
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Calendar

June 10 - 19, 1991. Fundamen-
tals of Stochastic Modeling of
Flow and Transport in Porous For-
mations. To be held in Indianapo-
lis, Indiana by IGWMC.

June 18 - 20, 1991. Microbial Pro-
cesses in the Degradation of
Ground Water Contaminants. To
be held at the Sheraton Resort in
Clearwater Beach, Florida by
NWWA.

June 21, 1991. Environmental
Property Assessments. To be

held at the Sheraton Sand Key Re-
sort in Clearwater Beach, Florida
by NWWA.

June 22-23, 1991. Proving the
Technical Case: Soil and Ground
Water Contamination Litigation.
To be held at the Congress Hotel
in Chicago, lllinois by the Univer-
sity of Wisconsin-Madison Col-
lege of Engineering. Contact De-
partment of Engineering Profes-
sional Development, 432 North
Lake St., Madison, Wisconsin
53706. (608) 262-2061.

June 24-28, 1991. Safely at Haz-
ardous Materials Sites. To be
held in Valhalla, New York by
NWWA,

June 26-28, 1991. Bioremedia-
tion Engineering. To be held in
Boston, MA by General Physics
Corporation, 6700 Alexander Bell
Drive, Colombia, MD 21046-2100.

June 28 - 29, 1991. Method's for
Delineating Wellhead Protection
Areas in Fractured Aquifer Set-
tings. To be held at the Holiday
Inn in Boston, Massachusetts by
the American Institute of Hydrol-
ogy and the U.S. Environmental
Protection Agency. Contact Ameri-
can Institute of Hydrology, 3416
University Avenue S.E., Minneapo-
lis, MN 55414-3328.

July 8-12, 1991. Ground Water
Pollution and Hydrology. To be
held in Princeton, New Jersey by
Omni Environmental Corporation.
Contact The Princeton Corporate
Center, Three Independence
Way, Princeton, New Jersey
08540. (609) 243-9399.

July 16-18, 1991. Principles of
Ground Water Hydrology. To be

June, 1991

held at the Hyatt Regency in Nash-
ville, Tennessee by NWWA.

July 16 - 18, 1991. Corrective Ac-
tion for Containing and Control-
ling Ground Water Contamination.
To be held at the Holiday Inn
Crowne Piaza in Nashville, Ten-
nessee by NWWA.

July 16 - 18, 1991. Introduction
to Ground Water Geochemistry.
To be held at Hyatt Regency
Nashville in Nashville, Tennessee
by NWWA.

July 16 - 18, 1991. Corrective Ac-
tion for Containing and Control-
ling Ground Water Contamination.
To be held in Nashville, Tennes-
see by NWWA,

July 22-23, 1991. Proving the
Technical Case: Soil and Ground
Water Contamination Litigation.
To be held at the Boston Marri-
ott/Cambridge in Cambridge, Mas-
sachusetts by University of Wis-
consin-Madison, College of Engi-
neering. Contact Department of
Engineering Professional Develop-
ment, 432 North Lake St., Madi-
son, Wisconsin 53706. (608) 262-
2061.

July 22-26, 1991. Ground Water
Pollution and Hydrology. To be
held in San Francisco, California
by Omni Environmental Corpora-
tion. Contact The Princeton Cor-
porate Center, Three Indepen-
dence Way, Princeton, New Jer-
sey 08540. (609) 243-9399.

July 22-26, 1991. Environmental
Site Assessments. To be held in
Columbus, Ohio by NWWA,

July 29-31, 1991. Environmental
Site Assessments Conference. To
be held at the Fawcett Center For
Tomorrow, at The Ohio State Uni-
versity Campus Columbus, Ohio
by NWWA.

August 5 - 9, 1991. Modeling of
Ground Water Flow and Pollution.
To be held at University of Cincin-
nati in Cincinnati, Ohio. Contact
Catherine Rafter at (513) 556-
2933.

August 11 - 16, 1991. /IBM PC Ap-
plications in Ground Water Pollu-
tion and Hydrology. To be held at
the Hyatt Regency Princeton in
Princeton, New Jersey by NWWA.

August 19 - 22, 1991. Geochemi-
cal Modeling of Ground Water. To
be held in Chicago, lllinois by
NWWA.

August 20 - 22, 1991. Designing
in situ Waste Recovery Systems.
To be held at the Fairmont Hotel
in Chicago, lllinois by NWWA.

August 20 - 22, 1991. Treatment
Technology for Contaminated
Ground Water. To be held at the
Fairmont Hotel in Chicago, lllinois
by NWWA,

August 30 - 31, 1991. Methods
for Delineating Wellhead Protec-
tion Areas in Fractured Aquifer
Settings. To be held at the Ra-
mada Hotel in San Francisco, Cali-
fornia by the American Institute of
Hydrology and the U.S. Environ-
mental Protection Agency. Con-
tact American Institute of Hydrol-
ogy, 3416 University Avenue S.E.,
Minneapolis, MN 55414-3328.

September 7 - 8, 1991. Introduc-
tion to GIS for Water Resources
Applications. To be held at Louisi-
ana State University in Baton
Rouge, Louisiana by AWRA.

September 8 - 13, 1991. Water
Management of River Systems
and Resource Development of
the Lower Mississippi River, 27th
Annual Conference and Sympo-
sium. To be held in New Orleans,
Louisiana by AWRA.

September 9 - 13, 1991. Introduc-
tion to Ground Water Modeling.
To be held at the Holcomb Re-
search Institute, Indianapolis, Indi-
ana by IGWMC.

September 11-13, 1991. Confer-
ence on Wellhead Protection
Area Delineation in the Western
United States. To be held at the
Riviera Hotel, Las Vegas, Nevada
by NWWA.

September 15-18, 1991. Integrat-
ing Geographic Information Sys-
tems and Environmental Model-
ing International Conference. To
be held in Boulder, Colorado.
Contact GIS/Modeling Confer-
ence Secretariat, NCGIA, Univer-
sity of California, Santa Barbara,
CA 93106. (805) 893-8224.

continued on next page....
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September 16-18, 1991. Second
International Conference on the
Abatement of Acidic Drainage. To
be held in Montreal, Quebec. Con-
tact Pamela Friedrich, Centre des
Recherches Minerales, 1665 bou-
levard Hamel, Edifice 2, 1 er
etage, Quebec, Quebec G1N 3Y7,
Canada.

September 16-18, 1991. Princi-
ples of Ground Water Hydrology.
To be held at Stouffers Dublin
Hotel, in Dublin, Ohio by NWWA.

September 18 - 21, 1991. The
Geologic Modeling of Deposi-
tional Environments and Its Appli-
cation to the Ground Water Pro-
fessional. To be held at the Holi-
day Inn, Mt. Pleasant, South Caro-
lina by NWWA,

September 27, 1991. Environ-
mental Property Assessments. To
be held at the Red Lion Hotel in
Seattle, Washington by NWWA.

September 27 - October 2, 1991.
Confronting Environmental Chal-
lenges in a Changing World. To
be held in St. Paul, Minnesota.
Contact John Baldwin, Proceed-
ings Chair, 147C Hendricks Hall,
PPPM Department, University of
Oregon, Eugene, OR 97403.
(503) 346-3895.

September 30 - October 4, 1991.
Annual Meeting of the Associa-
tion of Engineering Geologists.
To be held in Chicago, lllinois.
Contact Theodore R. Maynard at
(312) 744-3530.

October 4 - 5, 1991. Methods for
Delineating Wellhead Protection
Areas in Fractured Aquifer Set-
tings. To be held at the Thunder-
bird Hotel in Minneapolis, Minne-
sota by the American Institute of
Hydrology and the U.S. Environ-
mental Protection Agency. Con-
tact American Institute of Hydrol-
ogy, 3416 University Avenue S.E.,
Minneapolis, MN 55414-3328.

October 8 - 10, 1991. Introduc-
tion to Ground Water Geochemis-
try & Corrective Action for Con-
taining and Controlling Ground
Water Contamination. Both to be
held at Hartford Marriott Farming-
ton in Farmington, Connecticut by
NWWA.
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October 9-11, 1991. 36th Annual
Midwest Ground Water Confer-
ence. To be held at Hilton at the
Circle in Indianapolis, Indiana.
Contact Indiana Department of
Natural Resources, Division of
Water, 2475 Directors Row, India-
napolis, IN 46241.

October 10-11, 1991. Minnesota
GIS/LIS Consortium and Annual
Conference. To be held at the
Thunderbird Hotel in Blooming-
ton. Contact Minnesota GIS/LIS
Conference, c/o the Management
Co., Inc., 1700 N. Skyline Drive,
Burnsville, MN 55337.

October 16-19, 1991. American
Institute of Professional Geolo-
gists Annual Meeting. To be held
in Gatlinberg, Tennessee. Contact
Lawrence |. Benson, ERC/EDGE.
P.O. Box 22879, Knoxville, TN
37933-0879. (615) 966-9761.

October 21-23, 1991. NWWA
43rd Annual Convention & Na-
tional Water Well Expo. To be held
in Washington, D.C. by NWWA.

October 21-24, 1991. Geological
Society of America Annual Meet-
ing. To be held in San Diego, Cali-
fornia. Contact GSA, Meetings De-
partment, P.O. Box 9140, Boul-
der, CO 80301 (303) 477-2020.

October 28 - 30, 1991. Principles
of Subsurface Contaminant Fate
and Transport Modeling. To be
held at the Holiday Inn Financial
District in San Francisco, Califor-
nia by NWWA.

November 3-7, 1991. Hydrology
& Hydrogeology in the '90s. To
be held at the Grosvenor Resort
at Walt Disney World in Orlando,
Florida by the American Institute
of Hydrology. Contact Sam B. Up-
church, AlH Program Chairman,
Department of Geology, Univer-
sity of South Florida, Tampa, Flor-
ida 33620.

November 5-6, 1991. 24th An-
nual Water Resources Confer-
ence. To be held at the Earle
Brown Continuing Education Cen-
ter, University of Minnesota St.
Paul Campus, In St. Paul Minne-
sota. Contact Bev Ringsak, 335
Nolte Center, University of Minne-
sota, 315 Pillsbury Drive, Minneap-
olis, MN 55455. (612) 625-6689.

November 5 - 7, 1991. Designing
in situ Waste Recovery Systems.
To be held at the Fairmont Hotel
in Chicago, lllinois by NWWA.

November 6-7, 1991. Applied
Drilling Engineering for Rotary
and Auger Methods. To be held
at the Tampa Marriott Westshore
in Tampa, Florida by NWWA.

November 18-20, 1991. Theory
and Practice of Ground Water
Monitoring and Sampling & The-
ory and Application of Vadose
Zone Monitoring, Sampling, and
Remediation. Both to be held at
the Sheraton Dallas Hotel in Dal-
las, Texas by NWWA.

November 19-22, 1991. Petro-
leum Hydrocarbons Conference
and Expo. To be held in Houston,
Texas by NWWA.

December 3-5, 1991. Treatment
Technology for Contaminated
Ground Water. To be held at the
Stouffer Concourse Hotel, in Den-
ver, Colorado by NWWA.

January 5-10, 1992. IBM PC Ap-
plications in Ground Water Pollu-
tion and Hydrology. To be held at
the Holiday Inn Golden Gateway
in San Francisco, California by
NWWA.
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Changed Your Job or Career Lately?

Name:

Type of Change:

New Address

New Firm:

New Position:

New Phone Number

Previous Firm:

Please fill out and mail to: Bob Beltrame, Donohue & Associates, 7200 Hemlock Lane, Maple Grove MN 55369.

Professional Registration, Certification and
Definition
Interest continues in states across the country in the registration, certifi-
cation & definition of Professional Geologists and Hydrogeologists. The
following is a compilation from the April 1991, Vol 7 No 2 AGWSE Newsletter.
e Geologist registration (requires testing): Arizona, Arkansas, California,
Delaware, Florida, Georgia, Idaho, Maine, N. Carolina, Oregon, S. Caro-
lina, Tennessee and Virginia.

o Geologist certification: Alaska and Indiana.

e Geologist defined: Colorado, Kansas, Missouri, Wyoming.

Fewer states have certified Hydrogeologists or Ground Water Profession-
als. To date New Jersey and Wisconsin have definitions and Nevada has
registration procedures. Many states have bills pending that would certify
professionals. These states are: California, Connecticut, Georgia, New Jer-
sey, Oklahoma, Tennessee and Wyoming.

A federal regulation is pending (56 FR 2108) that defines a qualified
geologist or geotechnical engineer.

Minnesota does not fall into any of these categories.

Monitoring
Wells

Call

Thein Well

(Metro)
(612)-445-9380

Statewide
1-800-450-8000

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 1991. Annual dues are $15 for professional members and $10 for students.

Just complete the form below and mail to: Susan Price, MGWA Treasurer, 2177 James Avenue, St. Paul, MN 55108

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?

June, 1991
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President’s Page continued:

prepared by or under the direction
of a registered geoscientist, then
any official review, evaluation, ap-
proval or other "official’ action upon
that report analysis should also be
prepared by or under the direction
of a registered geoscientist.

| do not propose that the above
stated concerns are by any means
exhaustive or all inclusive. Thisisa
difficult and complex issue that will
not be readily dealt with or resolved.
There are a great many aspects to
the process. Work and discussion
have just begun and there will be
considerable time spent on devel-
oping the rules and procedures.

There will undoubtedly be meet-
ings, planning sessions, and oppor-
tunities for personal expression. |
urge you to watch for notices, an-
nouncements, meetings, etc. and
to make an effort to participate in
the formulation of these registra-
tion/certification procedures.

The Minnesota Ground Water
Association will not adopt an offi-
cial position on this issue as it would
be difficult to formulate a position
representing all constituents. How-
ever, we would solicit your com-
ments, feeling, and opinions as well
as experiences in other states.
These can be presented as com-
ments, editorials, and letters in fu-
ture MGWA newsletters. Of course
your comments should also be ad-
dressed to the appropriate group,
person, planning board, as the reg-
istration/certification procedures
develop.

—Gordie Hess, MGWA President

e aw L _ae U

Soii Venting continued:

air flow (25-150 cfm) and a very high
vacuum is required (max 175"
W.C.), then a positive displacement
blower similar to M-D Pneumatic’s
is indicated.

Additional equipment includes:
a silencer on the vacuum extractor,
a condensate separator, an electri-
cal control panel, and instrumenta-
tion for monitoring treatment effec-
tiveness and operation.

The condensate separator re-
moves moisture from the air
stream. Changes in the velocity of
the air stream, combined with pas-
sage of air through a coalescing
medium, promotes condensation
of moisture. An added feature of
the coalescing medium is small-
particulate removal. A note of cau-
tion: the liquid gathered inthe sump
of the separator is, in all probability,
a hazardous waste and must be
treated accordingly.

The electrical control’panel is
needed to interface the vacuum ex-
tractor and the condensate separa-
tor. A sensor inside the separator
shuts down the blower when liquid
level in the sump rises, permitting
the separator to drain. The system
restarts when the draining of the
condensate separator is com-
pleted. A 24-hour clock allows the
system to be operated specific
hours of the day or night, depend-
ing on site needs, such as site loca-
tion near a residential area.

Gages are needed to measure
both air velocity and vacuum at var-
ious points within the system. The
vacuum is measured within the pip-
ing itself as well as within the soil
adjacent to the vacuum extraction

Ground Water Ranked
Top Environmental
Priority by
Congressional Staffers

Ground water and clean water
are ranked as the nation's major
environmental priority for the 102nd
Congress, according to a recent
poll of senior staff members in the
351 U.S. House and Senate Offices.

18

The poll was conducted for NWWA
by the Washington, D.C., office of
Fleishman-Hillard, a public rela-
tions firm.

When asked to name the major
environmental priorities for the
Congress, staffers identified
ground water and clean water as
the top two issues (26 percent), fol-
lowed closely by solid waste man-
agement, specifically the Resource
Conservation and Recovery Act
(RCRA), by at least 24 percent.

weils or the intervais being
screened. Performance level is as-
sessed by monitoring of tension
within the soil. Finally, monitoring
of the discharge will dictate if the
method is achieving remediation
and also if the discharge meets and
doesn’t exceed discharge require-
ments. Inreferring to the accompa-
nying diagram, note that no men-
tion has been made of the means to
handie discharge from the system.
Some treatment may be required,
either through vapor phase carbon,
or thermal/catalytic incineration.

As a final consideration, subsur-
face installations can be either hori-
zonal and/or vertical screening.
Horizontal screening is laid in a
trench, back-filled with materials
yielding increased permeability.
the surface area is then sealed to
insure the effectiveness of the
vacuum’s area of influence. A ver-
tical bore hole is drilled to accom-
modate vertical screen casing and
filter pack. The annular spacing be-
tween the casing and the bore hole
needs to be tightly sealed because
air leakage will decrease the effi-
ciency of the vacuum.

Soil venting can be integrated
with other ground water remedia-
tion systems, even in direct con-
junction with ground water recov-
erywells. An emerging technology,
soil venting holds promise as a less
costly, more effective remediation
over soil excavation and offers
treatment options forthose applica-
tions severely restricted by prior
site development, and cost of soil
removal/disposal.

—David Kill, P.E.,Recovery
Equipment Supply, Inc.

The 1990 rank for ground water
was third, while the 1989 rank was
fourth. Ground water takes over
from clean air, which received
major legislative action in the last
Congress.

(reprinted from Newsletter of
the Association of Ground Water
Scientists and Engineers, April
1991 Vol 7, No 2)
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Scientists

elta delivers
solutions.

Hydrogeologists, Engineers
Toxicologists and Environmental

Offices throughout
the United States
(612) 636-2427 //A

Delta

Environmental
Consultants, Inc.

N\’IRN

Environmental Engineers, Scientists & Planners

Minneapolis, Minnesota

(612)835-2504 Offices Nationwide

Bewgeorson-Caswell Ine.

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

. 5115 Industrial Street
John H. Gilbertson, PE. .
Registered MEMBER Maple Plain, MN 55359

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

@ !_ABZQRATORIES, Inc.

Independent laboratory services, specializing in
testing of groundwater, soil, hazardous wastes,
sludges and drinking water.

On site sampling services available

Call: (800-782-3557)

June, 1991

(5) Bay West

Environmental consulting,
analytical, remedial, and
emergency response services.

S Empire Drive
St. Paul, MN 55103
612-291-0456
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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 22 427-6100

24 HOU ”

TELEPHONE ANSWERING i ,

FAX 427-0533 ;
Z/A\ CERTIFIED MASTER WATER / I [
< S “ A '

WELL CONTRACTOR / n
I
o

e

—
LY O\ o

—

|
“rar=:e

|
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Ve

9% employer

L

AMERICAN CONSULTANTS
ENGINEERING ; GEOTECHNICAL

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

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 helpful
Jinformation. Call us today for your FREE Owner's Guide to UST
Compliance. It's the best business decision you can make.

A HL

& ASSOCIATES, INC.
Environmental Consultants, W & Engineers
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4390 McMenemy Road
St. Paul, MN 55127
(612) 490-2905

Water Supply/Treatment
Transportation
Solid/Hazardous Waste
Management
Wastewater Treatment
Municipal Engineering

OnOhue ENGINEERS
ARCHITECTS

SCIENTISTS

7200 Hemlock Lane North
Suite 300

Maple Grove, MN 55369
(612)425-2181

Arizona; lliinois; lowa; Minnesota;
Washington, D.C.; Wisconsin

m
r—- - - 77 —}
| _
; % DAMES & MOORE }
| |
| Consultants in the Environmental and |
: Applied Earth Sciences :
| 1900 SILVER LAKE ROAD |
I‘ NEW BRIGHTON, MINNESOTA 55112 I
L (612) 631-8838 _J

AW GERAGHTY
AV & MILLER. INC.

Environmental Services

e Contamination Investigation & Remediation
e Underground Storage Tank Management Services
e Environmental Site Assessments for Property Transfers
e Ground-Water Development, Management, & Protection
e Engineering Design/Construction Management
e Environmental Compliance Audits
o Hydrocarbon Recovery
e Air Quality Monitoring
® Risk Assessments

@ Expert Testimony

Contact: Gary Hokkanen
105 South Fifth Ave., Suite 350, Minneapolis, MN 55401
phone 612/339-9434 or fax 612/336-4538

Offices Located Nationwide

Minnesota Ground Water Association Newsletter



Call the

arouns  WQED
Express GroundWater
people Specialists

1-800-624-2026

B Toll-free line for orders and application assistance
M 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 1v4 ” diameter and as deep as
1,000 feet

e 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

o Flat tape water level meters

/ @@&@E&MP

RECOVERY PUMPING SYSTEMS

® Recovery pumps for a wide range of pumping needs:
corrosives, organics, explosive liquids, silts and
sediments, leachate

e Floating layers, sinking layers and total fluids

e Automatic product-only recovery with no VOC
emissions

® Range of controller options including on/off level
control and controllerless pumps

¢ Tubing, valves and accessories

IR PUNCH

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

® V5 to Yy, the cost of permanent wells

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

Represented by: 40 3SC0 KNAC,

Eden Prairie, Minnesota
612-941-2678

WATER WELL AND

MONITORING WELL SUPPLIES

« Stainless Steel & Plastic Casing

- Galvanized & Black Well Casing

» Cut Lengths & Threading of Pipe

* Valves, Fittings & Well Accessories
* Pressure Tanks

* Tait Pumps

« Johnson Water Well Screens
 Western Monitoring'Well Screens

- Bentonite (Baroid and Wyo-Ben)

= Monitor and Whitewater Pitless

)

Goooin Company
285 Como Avenue, St. Paul, MN 55103
(612) 489-8831
Mn Watts: 800-292-7924
Out of State Watts: 800-328-8433

Minneapolis Duluth
(612) 588-7811 (218) 727-6670
Detroit Lakes St. Cloud
(218) 847-9211 (612) 259-6086

In St. Paul, ask for:

Wes Vossler Al Smith Vince Lewis

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

June, 1991
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T

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 fpr groundwater monitoring and remediation

Disappearing Streams
Sinkhole

A CASE FORrR THE
ENVIRONMENT

At Braun Intertec, our professional staff can help you
clarify the issues vital to your clients. 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, asbestos, chemical laboratory
services, and expert witness testimony.

(612) 941-5600

BRAUN
INTERTEC

Engineers and Scientists serving the Built and Natural Environments

GROUND WATER
ENGINEERING

Regulatory Compliance Planning
Environmental Assessments
Monitoring Systems Design
Remediation Process Design
Remediation Management

Field Services

- Construction Observation

- Drilling Borings & Wells

- Ground Water Sampling Programs
- Geophysical Techniques

1lerracon

ENVIRONMENTAL, INC.

000000

3584 Hoffman Road East

White Bear Lake, MN 55110
612-770-1500

18 locations serving the
Central United States

22

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
TECHNOLOGY

INC.

9723 Valley View Road « Eden Prairie, MN 55344
(612) 944-6184 - Fax (612) 941-5650
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ENVIRONMENTAL SERVICES
20 YEARS OF LEADERSHIP

*

*
*

%k

*
*
%

ENLR

Offices Nationwide
1-800-722-2440

ENR

Hazardous Waste Remediation
Site Characterization

Risk Assessment

RCRA Compliance

CERCLA Strategy

Air Toxics Control
Environmental Management

MINNEAPOLIS OFFICE
4500 Park Glen Road

St. Louis Park, MN 55416
612-924-0117

F/)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.

‘7} 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 Transfer and Business Acquisition

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

Providing Ground-Water Expertise Since 1944
» UST, RCRA, CERCLA * Soil & Water Sampling

* Agri-Chemical Contamination
Investigations

» Remedial Design &
Implementation

* Remedial Investigations/

» Wellhead Protection Studies
Feasibility Studies :

:  Petrofund Reimbursement
o Environmental Site Assessments -~ Coordination

- Soil Gas Surveys
* Geophysics

o Dewatering & Depressurization

o Water Supply
* Water Rights
* Computer Modeling

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

OFFICES LOCATED NATIONWIDE

June, 1991

pd Environmental
, IN[: Consultants

Serving the upper midwest for over 20 years, we offer
comprehensive expertise and experience in hydrogeologic
evaluations, remedial investigations, groundwater and
contaminant modeling, and environmental assessments.

Duluth, Minnesota w (218) 722-3915
Fax m (218) 722-4548
Toll Free m (800) 777-7380

Fergus Falls, MN Superior, WI

L. LEHMAN & ASSOCIATES, INC.

Ground Water & Nuclear Waste Specialists

1103 W. Burnsville Parkway
Suite 209

Burnsville, MN 55337

(612) 894-0357

LINDA LEHMAN
President

23




As Minnesota’s business and government leaders
work to identify and solve tough environmental

problems and issues, they improve the quality of
life here for all of us.

We're proud to be our clients’ partners in the

process.

Remedial investigation
Remedial action design
Environmental assessments
Permitting

Computer modeling
Hydrogeologic evaluation
Water supply/treatment
Wellhead protection

Barr

Engineering Company

7803 Glenroy Road
Minneapolis, MN 55439
(612) 830-0555

Well, Well, Well.

Did you know that TCT has complete
in-house capabilities and extensive
experience managing groundwater

monitoring and remediation projects?

CwiN city testing
corporation

662 Cromwell Avenue
St. Paul, MN 55114
(612) 645-3601

Fax (621) 641-9348
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Eiﬂ 612/537-2434 fax 612/537-3199

Water
Level
Recorder

° B : 5. ® 3 Year battery life
5 m Stores 6000 data values

B Produces report ready
hard copy records on
Personal computers

m Easy data collection
with hand-held
data transfer unit

> Telog Instruments Inc.
o 2 Drumlin Square
“L West Hennetta, NY 14586
el Phone 716-359-1110
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COMSTOCK & DAVIS, INC.

ENGINEERS LAND SURVEYORS
MUNICIPAL PLANNING AND DESIGN SUBDIVISION PLANNING & DESIGN
SANITARY SEWER SYSTEMS RESIDENTIAL PLATS GEOSPHERE MIDWEST
& TREATMENT INDUSTRIAL PLATS
WATER SYSTEMS & TREATMENT TOWNHOUSE PLATS WE PROVIDE GEOPHYSICAL SOLUTIONS TO
STORM SEWER SYSTEMS LOT & BOUNDARY SURVEYS
STREETS & HIGHWAYS TOPOGRAPHIC SURVEYS NEAR-SURFACE GEOLOGICAL PROBLEMS
MOBILE HOME PARKS MORTGAGE SURVEYS .
RECREATIONAL CAMPING PARKS CEMETERY DESIGN & PLATTING o Seismic Reflection
INDUSTRIAL PLANNING & DESIGN REMONUMENTATION CONSULTANTS o Seismic Refraction

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

e Electromagnetic Induction
e Ground-Penetrating Radar
o Borehole Geophysics

e 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

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

22 YEARS OF PROVEN

ENVIRONMENTAL
SOLUTIONS

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

affect your clients.

with regulatory bodies gives you the:

Please contact us at:
Minneapolis, MN
612-5598-1423
Madison, WI
608-241-3010

Our extensive private sector engineering practice and extensive experience

¢ Engineering experience, ¢ Specialized communications abilities
¢ Scientific knowledge, and  needed to successfully represent your clients.

BRUCE A. LIESCH
ity ASSOCIATES, INC.

* Expert witness testimony; ° Compliance' monitoring,
* Extensive deposition & trial experience, e Water quality/resources, and
e Environmental site audits, ® Hazardous waste services.

June, 1991
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