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QCip 1. Challenge

e there are two main approaches for assessment of GW pollution:

1. one point measurement leads to difficulties to reliable locate
and capture the plume
GW

ow direction

potentially contaminated site

source of contamination
(location not exactly known)

contaminated plume ,
point measurment

integral measurement considers the temporal and spatial
influence from one or more pumped wells (spatial integral
GW investigation)
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1. Challenge

pollution originates
from several sources

Rty goal is to trace the
Bl pollution plume

 control g
- plane 2 Sow

. * -

GW level

S e I along the transport

pollufants |

pathways back to the
sources of pollution

plume in the groundwater receptor
(path) (water supply)
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QCip 1. Challenge

IPT is long-term pumping test with systematic analysis of
contaminant concentration in the pumped water

basic concept is to capture the whole contaminated plume by
one or several measurement points lined in the control plane
control plane shall:

1. be downstream of the investigated site,
2. cover a total width of GW stream, and
3. be perpendicular to GW flow direction
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1. Challenge

GW flow direction

potentially contaminated site

source of contamination
(location not exactly known)

multiple concentration measurements are performed

total flow rate at control plane is estimated

the possible spatial distribution of contaminants is backward
calculated

the method align the plume, but not the position (left or right)
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GW flow :
direction E/catchment area

: ~capture zone t,

¢ _pumped water volume

7" in time t,-t,

: _capture zone't,

) ; control plane

é ;
ho - ?f,.&/___

IPT9

2. Approach

pumped discharge (Q,) is
constant

qguasi steady state is
assumed

mixed concentrations
(C,) are measured

ontaminated
plume reached

Contaminated plume
oundary reached
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. 2. Approach

e determination of concentration distribution and total load:
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s . Approach

e examples of concentration curves

GW flow GW flow
dlrectlon dlrectlon

plume of

pollution
Smaximal
tlme isochrone

extraction time
well

dlrectlon direction

D

time

GW flow T GW flow

e |PT with only one measurement point can lead to difficulties
= more measurement points
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2. Approach

direction

>

potentially contaminated site (\% GW well 1

(%)) GWwell2

source of contamination
(location not exactly known)

GW well 1 GW well 2 GW well 3
c/ A

p p

e GW well 1 = out of the plume
* GW well 2 = reaches the plume after some time, C; are lower than in reality

e GW well 3 = at the beginning pumping of contaminated water
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o Cip 3. Application

e planning and performance of IPTs

» definition of project’ | * understanding of * definition of control = * measuring of water | ' * analytical or
area and boundaries | | the system planes levels numerical tools

eaquifer parameters e system properties e hydraulic planning: | | e continuous pumping
pumping rate and rate
e pumping time, rate | = e strata profiles, time, number of
aquifer geometry wells, number of e sample taking
e available wells/ samples...
construction of new e field
wells measurements, if ® costs (INCORE 2003)
necessary
¢ legal permits
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o Cip 3. Application

available tools for IPTs evaluation
e |PV-Tool [Rothschink, 2007]
- www.|lubw.baden-wuerttemberg.de
MAGIC software tool [Ertel et al., 2008]
—> www.magic-cadses.com
C-SET [Huss, 2012]
- www.lubw.baden-wuerttemberg.de
CSTREAM analytic [Bayer-Raich et al., 2003]
—> www.ufz.de/task
CSTREAM numerical [Bayer-Raich et al., 2003]
—> www.ufz.de/task

numerical

. _ methods
different numerical models
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o Cip 3. Application

e Parameter range of applications
e hydraulic conductivity [m/s]

water head in pumping well high enough to enable a sufficient
drawdown

GW flow direction cannot be determined in the case of smooth
hydraulic gradients

plume lengths [Teutsch et al., 1997]

PAH
g 420m
CHC 2150 m
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ocip 4. Case Study

brownfield is former industrial company, metal working
the contaminated site is located in quaternary, valley deposits

after GW remediation measured CHC concentrations reached 6.000 pg/
it was decided to implement IPT for investigation:

« control plane was defined along the property boundary

e 96-hours pumping tests were performed in 3 GW wells

e« 6 samples were taken for each IPT
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——measured concentration
calculated concentration

1 2
distance to pumped well [m]

GWM 4

N

0' T T T T
-10 8 -6 -4 -2 0 2
distance left and right to

2 3 4 5 6
distance to pumped well [m]

IPT 19

4. Case Study

<100 pg/l
9ﬂow direction
® pumped well

e=mdownstream width
____capture width

< 100 pg/!
100 - 300 pg/!
300 - 500 pg/l
500 — 700 pg/!

| > 700 ug/
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CiL 5. Conclusions
A lor

There is extensive experience in practice for implementation of
IPTs

IPTs have no technical limitations and can be used for soils with
wide range of parameters

IPTs allow reliable and fast determination of a total
contaminated load, average concentration and possible

contamination distribution
e analytical tools for simple cases and uniform aquifers

e numerical tools for more complicated cases

IPTs are at high stage of development and represent powerful
tool to investigate source — plume interactions in the
groundwater
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