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What Sets Geosyntec Apart?

Services: Overview:

= Technical support to legal counsel: = Founded in 1983
CERCLA sites, vapor intrusion, due .

- Strong reputation for technology innovation and
diligence -

solving complex problems
= Contaminated site assessment and

= Over 1000 engineers, scientists and project support
cleanup

personnel worldwide, offices in over 50 locations,
= Water resources design and engineering including Minneapolis

55% No other C&E firm better combines
technology & practice leadership with
client service & project delivery excellence
to provide Se€rvices & solutions
that are highly valued by iis clients.

25%

Bachelors Masters Doctorate

Professional Staff Highest Degree
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ListaiiEag FOR TODAY!!!!!

e —

WHY HYDROGEOLOGY IS IMPORTANT — Where is the
groundwater and what is it doing?

= POROSITY AND PERMEABILITY — Are you an aquifer
or an aquitard?

= GROUNDWATER FLOW AND GRADIENTS — What
Henry Darcy would want you to know!

= NOW FOR A TWIST: CONTAMINATION! — So easy to
get in, and so hard to get out

3 Geosyntec.com
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Water Use & Hydrogeology General Concepts
A Condensed Version
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The Importance of Groundwater

EXPLANATION

Water withdrawals,
inmillion gallons

per day
[==] o
[ Greater than 0to 2,000
[ 2,000 to 5,000
[ 5,000 to 10,000
[ 10,000 to 20,000
B 20,000 to 40,000
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Minnesota Water Use

Minnesota Water Use
(excluding Power Generation) in Billions of Gallons
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Geosyntec® Twin Cities Metro Area Water Use
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Geosyntec® Twin Cities Aquifers

consultants Met Council

WEST ST. PAUL EAST
Wright CGounty Hennepin County Ramsey County Washington County
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Why Geology Matters

Basic Hydrogeology
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Geosyntec® Porosity Is the Void Spaces Between the

consultants Grains in Aquifers
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Porosity of Solils

I

= Well-sorted sand or gravel 25-50%

= Mixed sand and gravel 20-35%
= Silt 35-50%
» Clay 33-60%
= Clay is more porous than sand.....but not more permeable

no unconnected connected
pore spaces pore spaces pore spaces

<7 =

NON-porous porous porous
non-permeable non-permeable permeable
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Geosyntec” Hydraulic Conductivity, “Permeability”
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= Good ability to = Poor ability to transmit
transmit water water
= Sand = Clay
= Gravel = Shale
= Fractured rock = Un-fractured rock
Compare

2 minutes 2 hours 200 days 200 years

Q —
1 meter | L
1 Gravel
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Geosyntec® Geology Makes a Difference!
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112 ga.llon 20 gallons
per minute per minute
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Where’s the water going?

Groundwater Movement
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Geosyntec® Hypothetical Flow Model
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Geosyntec® Groundwater Movement
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Met Council
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How are these concepts used?

Evaluating and Making
Use of the Data

19 engineers | scientists | innovators



Geosyntec® Data Collection & Analysis:
" Hydrogeological Cross-Section
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Geosyntec® Data Collection & Analysis:
R Measuring Water Level in Wells

/

water table
(in unconfined aquifer)
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Geosyntec® Data Collection & Analysis:
s It’s not a Static World

USGS 422637071202701 MA-CTW 165 Concord, Massachusetts
NMI Superfund Site
Concord, Massachusetts
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Geosyntec® Data Collection & Analysis:

e Where’s the Water Going?
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Monitoring Well Location Showing
(Screen Interval (ft BLS)) and
[Groundwater Elevation (ft NAVD88)}

e (Groundwater Elevation Contour (ft NAVDSS)

s Groundwater Flow Direction

Approximate Location of Little Hatchet Creek
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Geosyntec® How Does a Hydrogeologist Use All of This
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Information?

e ‘m’ =

25

Speed and direction of groundwater flow

Capture zones of pumping wells

Volume of contaminated water migrating across a site boundary

Rate of movement of a contaminant plume

Expected drawdown and area of influence from proposed pumping wells

I N N i

Also:
O 2D analytical modeling and 3D numerical modeling of a wide range of
hydrogeologic situations
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Contaminants and Groundwater

Contaminants: Easy to get into
the ground and hard to get out

Geosyntec.com
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CLAY LAYER

Getting in IS easy

CLAY LAYER
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Geosyntec® Getting out is a bit more difficult
SR (remember porosity/permeability?)

28
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Figure 1.2° Fluorescein Inflow (Matrix Storage)

Figure 1.3; Source Off - Back Diffusion

Figure 1.4: Close-up of Back Diffusion
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What Does a Groundwater Plume Look Like?

Typical Groundwater
Contamination Issues

Geosyntec.com
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A DPT Groundvaser Sanpling Location
A Off-Site Assessment DPT Groundveter Samping Locations
-] MPIS Wel
©  Pume Monitoring Well
©  On-Si= Recovery\iet
VC Isoconcentration
I ;500000
B > 1000p0L
> 100 wo/L (Natural Attenuasion Default for VC)
>10pglL
> 1 pg/L (GCTL for VC)

Notes:

1. pg/L: Micrograms per lter.

2 GCTL: Groundvater Cleanup Target Level.

3. Dovingradient monitoring vell netvork (sampled in October
thiough Decenber 2002) vies used to refine dovingradient
VC isoconcentration areas.

4 Madmum concentraion measured in depf-specfic
maonitoing vell Gusters used in the preparaion of
isoconcentzaton map.

5.9 : Manitodng vell intalation and sampling activties are
curreniy being comgieted (Mey and June 2003) north
and viest of South Gifiord Road to further define DPT
groundviter data.

Estimated Lateral Extent of
VC Impacts in Groundwater
South Gifford Road Landfill
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Geosyntec® Different Contaminants = Different
consultants PlumeS
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Oxygen and

ey 5 > ul What about that hard to get out part?
See us next timel
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