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Why monitoring groundwater?



51676 |

T

: Deep Wells

and Prudence: ' -

' Towards Pragmatic Action for
; o Addressing Groundwater
7 %& Overexploitation in India

o , Jltm \Mn,Jr jou o' o
u-. Il

-.-..



<
T a 001>

AN - Nptherand s Coapeer
A rwgs By STRIMSLDAFAKAN

12 september 2014



no, not
enoog“

S—

LA« Vet uvtarady Chapted
BFNALE DY STREMSEDANRCAN

12 september 2014



wel\, whhere did
our srour\dwaker 80?

B Nemerinds ChRster
deawings By STALSSEDAFRICAN

12 september 2014



12 september 2014



Monitoring networks



Different objectives = different monitoring
networks, but combinations when possible

Groundwater monitoring:

— Groundwater quality

— Volume groundwater body

— Nature/wetlands

Primary networks (hydraulic heads)

Secondary networks (drinking water supply)
Tertiary networks (nature, gasoline stations etc.)
Groundwater quality networks

Urban groundwater networks

Project monitoring networks

o eswNE

12 september 2014



Monitoring objectives
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Understanding storage capacity of the soil (unsaturated zone)
Understanding ground water level — subsidence interaction

Understanding drainage canal surface water — ground water
interaction

Understanding water level impact on river bank area

Understanding relation street infrastructure & groundwater
levels

Determination of ground water flow
Controlling potential salinization risk
Controlling urban ground water quality

Controlling ecohydrological factors of wetlands and open
water.



Example: monitoring network design in practice
Example of the Netherlands

Soil type \\Peat Sand
Land use grassland Arable land Forest
Sﬁjor-ology > ischarge Intermediate Recharge
1
It I v Vi

Homogeneous
area

Homogeneous areas type approach:

Conceptual model:
Homogeneous areas

W maize U flow path

* forest

~—._ grassland groudwater quality
——— observation well
@ sand

screens at 10, 15 and 25 m depth below surface



Groundwater — surface water

interaction monitoring o

Vertical scale 1m [

Horzontal scale:
250m
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Average high piezometric level
= AVErage low piezometric level




Groundwater — surface water

interaction monitoring o
o
Season 1Day 1
Season 1 Day 2
Season 1 Day 3 iverinfiltrates

Season 2 Day 1 Riv =
SEESBH 2 Dauz 4
Season 2 Day 3 aqwfer

Groundwater level (m above sea level)

river well
Distance to the river



Combination of monitoring networks
with different objectives




Monitoring techniques for
salinity



Monitoring techniques for salinity

* Conventional Sampling and Laboratory Analysis

 Measure Electrical conductivity of the water with EC meters
(field tool kits)

* Automated measurements with EC Divers
* Crowd-sourcing measurements with ECApp

* Geophysical methods
—  Electrical Cone Penetration Test
—  Borehole logging
—  Electrical Vertical Sounding

—  Electromagnetic techniques
EM31
EM34
EM39
Slimflex
Airborne



onitoring techniques
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Monitoring techniques — Water
quality monitoring kit

Ybrac .

Water Quality Monitoring Kit
SWIBANGLA
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Electromagnetic Techniques - SMD
time

_ NN EC mS/m
50.0

FRESH SALINE




Electromagnetic Techniques - SMD
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Electromagnetic Techniques -

SLIMFLEX

Slim and flexible
High resolution data
More data points

Easy to handle

depth [m] NAP

EM-slimflex -Lithologica_\I Chloride
measurement interpretation Indication
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- 20
25
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Electromagnetic Techniques -
SLIMFLEX
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Electromagnetic Technlques EM

e EM34
generally used for
lateral variations
in subsurface
conductivity

e EM39
~EM31/34, but in
borehole




EM31: lateral variability of the subsurface bulk conductivity

\\/ N EM-31
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Electromagnetic techniques —

Airborne Electromagnetics (AEM)
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depth NAP [m]
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Combining monitoring techniques
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Comparison monitoring data with model results

a)  \ c) Cl-depth profiles
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3D fresh-brackish-salt from AE
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Information Management and
Monitoring responsibility

Example of The Netherlands



Information Management and
Monitoring responsibility —
Example of The Netherlands

> Monitoring networks

* National level: Ministry of Infrastructure and
Environment

* Regional level: provincial authorities, water boards,
nature conservation

* Local level: municipalities and water supply
companies
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Monitoring networks in the Netherlands:
(1) groundwater level monitoring

Groundwater level monitoring No. of max. design operation data
: & analysis
sites freq. database

Primary networks

I+

11 provincial networks 1000 1/14 days TNO TNO TNO

Secondary networks

obligatory networks drinking + 1000 1/14 days  TNO, TNO TNO,
water well fields

cons. cons.
Tertiary networks
Ad hoc networks water boards 1/14 days  TNO, TNO, TNO,
cons owners cons.
Nature reserves networks 1/14 days  TNO, TNO, TNO,
cons. owners cons
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Monitoring networks in the Netherlands:

(2) groundwater quality monitoring

Groundwater quality monitoring No. of max. design operation data _
sites freq. ?atabase analysis

Groundwater 5-30 m depth

National network 400 1/yr RIVM TNO RIVM

Provincial networks 500 extra  1l/yr TNO, TNO TNO,
cons. cons.

Networks around well fields 1000 1/yr cons. owner cons.

Groundwater < 5 m depth

National soil quality network 280 1/7 yrs RIVM TNO RIVM

Provincial soil quality 600 1/yr TNO, TNO, TNO,
cons. cons. cons

National "Manure" network 160 1/yr RIVM RIVM RIVM

36



DINO Groundwater Database:

» 1997: 31,000 monitoring locations; 15 million
groundwater levels/heads

» Present: 49,000 monitoring locations; 74,000
piezometers, 130 million groundwater levels/heads
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Monitoring of groundwater
salinity in Bangladesh



Groundwater salinity measurements

Collected data from:
e BRAC
 DPHE
e BWDB

Types of measurements:
* Chloride laboratory samples
e EC field kit measurements



Groundwater salinity measurements
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Groundwater salinity measurements
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Groundwater salinity measurements
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No information beneath
350m
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if the drinking water wells
in the deep aquifer will get
salinized
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Groundwater salinity measurements

>350m

No information beneath
350m

Crucial information to know
if the drinking water wells
in the deep aquifer will get
salinized



Monitoring of groundwater in

Bangladesh

Ground water
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Organisation

WARPO

BWDB
JRC

BHWDB
RRI

DPHE

LGED

DWASA and CWASA

BIWTA
BADC

BARC

BARI
DAE

BMDA

CEGIS

IWM

Private sector /

NGOs
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Monitoring of groundwater in
Bangladesh

A lot of data
But...
still not enough due to complex geology
no easy access (no central database)
And some of it...

missing georeference
missing measurement date
missing depth of measurement



Systematic monitoring — record
measurements in database

Date of|Type |Location |Location |Top of | Bottom Botto | Chloride Electrical
sampling | of of the |of the |the of the m of | concentratio | conductivit
and code | analy | well: screen | screen the y (mS/cm)

Longitude | Latitude |(m screen
below
surface) | surface)
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Some questions for reflection...

Is Bangladesh using the most efficient monitoring techniques
given the geology and hydrogeology?

Is Bangladesh combining networks to profit from integrated
data analysis?

Is Bangladesh monitoring towards understanding and data
assimilation for forecasting and support decision systems?

Is Bangladesh well organized regarding data management?



Recommendations Bangladesh
groundwater monitoring

1. Determine clear monitoring objectives

2. Determine what kind of results you want. Design the type of
graphs etc. (“think backwards”)

3. Every objective has his own design criteria, in space and in time
Often different objective monitoring networks can be combined

4. Collect and store all monitoring data in 1 central database

5. Produce clear graphs, maps etc. to show the monitoring results on
a public website

6. Determine in advance what you decide to do with results, passing
thresholds (“the red dot method is no solution”)

7. Evaluate existing monitoring networks

8. Bring all monitoring stake holders together in one network (at
least one meeting/year)
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Towards a central, public database
for geohydrological data
in Bangladesh?

Gijs Janssen
Roelof Stuurman
Unit Soil and Groundwater Systems

SWIBANGLA Dissemination
Workshop, 2-3 September
2014



Background

ldentifying, tackling and managing the groundwater
issues of Bangladesh relies on a sound comprehension
of the physical processes involved

Such system understanding relies, in turn, on the
availability of data

Many organizations are involved in the collection of
data

However, coordination is lacking



Why a central, publicly accessible
database?

A better data availability for all stakeholders, allowing a
1 scientifically more sound basis for research and consultancy

projects, thereby increasing the success level and rate of
these projects.

A more efficient use of the available data, as the data can
be easily retrieved in the database, and can be used and
reused infinitely by everyone interested;



Why a central, publicly accessible
database?

A better focus and coordination of new measurement and
monitoring efforts: a more complete picture of what has already
been or is already being measured/monitored can prevent “double
work”;

Increased business in the field of geohydrology: the more data there
are, the more that can be done with it, spiralling new research ideas
and insights, and promoting the level and expertise of
geohydrologists in Bangladesh;

Greatly enhanced possibilities for data quality management: data
that do not meet set standards can be denied from the database
through clear and scientifically sound decision rules.



Example from The Netherlands: BRS
and DINO

BRS = “Basic Registration Subsurface”

Governmental organisations are obliged by law to supply TNO with
their data

TNO is obliged by law to provide public access to the data.

DINOIloket enables everyone to download data of the Dutch
subsurface to use them for example in analyses www.dinoloket.nl

Mandatory data shTring MandatOry data use

Mandatory feedback


http://www.dinoloket.nl/

Discussion

Do you support the idea of a publicly accessible, central database?

Do you support the idea of (mandatory) data sharing by governmental
bodies?

Will non-governmental organizations also share their data?
Do you support the idea of measurement protocols?
What are the main obstacles for putting such a database in place?

What are the first steps to be taken now?



