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‘Source files’ — joint approach on
identifying source related risks

Division Groundwater Management: Didier D’hont, Griet Heuvelmans
Division Local Water management: Kris Van den Belt
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Part 1
Water use and water availability in Flanders




\l - BELGIUM
TN THE FEDERAL STATE

Belgium: 32.545 km? —
11 million Inh.

Flanders: 13.552 km?2 -
6.078.000 inh.

452 .4 inh/km?

Average yearly rainfall :

800 mm

Total yearly available
fresh water resource:
8.000.000.000 ms3
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THE COMMUNITIES

.:' THE HEMNISH CONMURNITY

THE REGIONS

. THE AHENISH REGIDH

.:' THE FRENCH COMNUNITY

L

. THE GERMAN-3PEAKING
COMNUNTY

=

. THE BBUSSELS-CAFITAL
BEGION

. THEWALLOON BEGON




W’ 6 Groundwater systems

West East

Kust- en poldersystem Maassystem

Centraal Vlaams System

Sokkelsystem Brulandkrijtsystem
B



\/AM(\M 42 Groundwater bodies
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Vs~ Demand for Groundwater?
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Groundwater permits: 302 million m3/year
for drinking water production

D Provinciegrenzen Drinkwaterwinningen die onttrekken uit (HCOV)
® 0100 @ 0600 @® 1000 © 1320

O 0200 © 0800 @ 1100

Bovenste hydrogeologische laag onder Quartar (HCOV code)

0200 0400 [ os00 0soo [ 1000
B 000 207 0so00 77 ot00 B osoo [ 1100




\/ IIIIIIIIIIIIIIIIIIII Demand for Groundwater?

22.825 groundwater permits in DOV

In 2008: 2400 advices for GW permits

In 2010: 3200 advices for GW permits
Permits for 147,8 million m3 (excl. drinking
water) a.o.

Industry: 71 million m3

Agriculture: 60,2 million m3




vV Environmental Quantity
AAAAAAAAAAAAAAAAAAAAAAAA , Standards

1° Changes in the groundwater system may not have
significant negative effects on the actual or intended
nature types in groundwater dependent terrestrial

ecosystems, especially in protected areas and wetlands.

2° Captations may not cause salt water intrusion.

3° Confined aquifers must keep their conditions so that
no oxidation can take place.

4° No regional lowering of groundwater levels
(depression cones) that induce quality changes.

5° No continuous lowering of groundwater levels occur
(taking into account climatological variations)

6° Baseflow remains sufficient for preservation of water
courses

7° A lowering of the baseflow does not lead to the non
compliance of the environmental quality standards for
the recipient surface water




\/ Groundwater bodies: status
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et | 42 groundwater bodies

14 in poor quantitative status
31 in poor qualitative status
6 In good status overall

Grondwaterlichamen

0000000
H




Vi ow Policy
First message: Use as little (ground)water
as possible

Re-use of water

Search for sustainable alternatives
Surface water

Raln water

Process water

Phreatic groundwater

Drinking Watsr




\/ Instruments

AAAAAAAAAAAAAAAAAAAAAAAAA

Permit system

Metering obligatory
Pricing policy including groundwater taxes

Restoration programmes for groundwater
podies in bad status

Enforcement policy
Control of drilling companies
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Part 2
Protecting our drinking water resources




v/ W~ Background
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VOGEL IN WATERTOREN: WATER B, 6.000 GEZINN LN_,Q__D,RIN?\BL\

In Flanders in 2010-2011.:
some accidental pollutions
Policy initiatives:
filling in the “operational service goals”
Water safety planning

Shared responsability, but drinking water
companies responsable for “hazard
identification — risk assesment — risk reduction”

moedelijk tidans cen recent onweer in de weter P = ]
taren vas Birbeek is gesukield. Hierdoar zitten s :
2 PRSPPI sk aatires 2 bre
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\, Background

concept * Water Safety Planning’

Concept World Health Organisation (WHO)
Supported by the sector IWA — Bonn charter
Supported by EC

“risk-based management”

as answer to an increased pressure on water resources

and complexicity of the process
14




\, Starting points
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Source files as support for (water) management

Set up

Fase 1. Common knowledge of important factors
Influencing the quality water resources

Fase 2: development of vision on protection of water
resources (specifically in relation to drinking water
production)

15




\/ Starting points
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Source file is only first step:
Characterisation of water resource and risks
Development cfr. specific actions in RBMP

From information to agreements to possible actions and
measures

Cooperation and communication between partners

Source file Is a dynamic tool

16




\/ Source file: In between water
safety plans and WFD

Drinking water company makes Water safety plan
Risk assessment considering the entire water production chain:
Sources— Treatment—— Distribution — Customer

SOURCE FILE

Flemish government implements the Water Framework Directive

Art. 7 requires the development of river basin management
plans, which should address the protection of-darinking water Sources




\II\M(\M Scope of sour\(;\? S]j:l)e compared to

Water production chain

>

Capture Water Distribution
source water treatment of water
Inventory
Hazard
assessment

Assessing risk
and proposing
, measures

Risk assessment
procedure

<

B Exhaustively treated in source file
- Some preliminary suggestions in source file

- Out of scope




\/ Role of Flemish Environmental Agency

AAAAAAAAAAAAAAAAAAAAAAAAA

Supervisor drinking water distribution
Public services

Quality
Cfr. Drinking water directive

Water resource Management
Surface water (unnavigable water courses)

Groundwater Cfr. Water Framework Directive,
Groundwater directive, Nitrates Directive,...
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vV Available regional groundwater
s
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Areas covered by regional
models, indicating the resolution

and location with respect to legal
wellhead protection zones T
> - 250/m,
e ’{_ﬂ\ 5 lalyers
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Monitoring network of VMM
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L Freatisch meetnet

®  Puttenin natuurgebieden Phreatic network: 2107 locations (5200 filters)
©  Primair meetnet (nieuw) Nature network: 80 locations
e  Primairmeetnet (oud) Primary network : 436 locations(860 filters)




\/mmn Groundwater level indicator

VLAAMSE MILIEUMAATSCHAPPI)

Grondwaterstandindicator
Freatisch grondwater
April 2013

spr/12 mef1z 2 12 augh2  sep/12  ok/12  nov/12  decfl2  jnf13 feb/13  mrtf13  apr/13

P90, zeerhaog  DPEO-PS0, hoger dan normasl  BPAO-PED, normaal  OP10-PAO, sgerdan normaal  W<P10, zeer lsag.

Voorkomingspercentiel van de stijghoogte Verandering in stijghoogte in de
van de huidige maand vergeleken met voorbije maand
dezelfde maand in het verleden (symbool)
(kleur) A\ Gestegen
@ <P10 zeer laag, ca. 1/10 jaar [ Stabiel
V' gedaald N
() P10-P40, lager dan normaal 2 G ek o
{@) P40-Pe0, normaal A
(@) Ps0-PS0, hoger dan normaal R E
. o aklewat ] Kilometer
@ > P90, zeer hoog, ca. 1/10 jaar — pperviaktewater Geg » p ingen VMM, SCK, De Watergroep mrt-apri2 apr-meil2 meijuni2 junjuil2 jubaugl? augsapl2 sepokti2 oktnovi2 nov-decl2 ul::g Jan-feb13 febmrtl3 mrtapri3

mdalend Bstabiel mstigend
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\/ Partners in crime

VMM (Flemish Environmental Agency)

Responsible as “member state” for implementing WFD
Management of water resources

Policy (need for uniformity, ...)

Information and knowledge

Drinking Water companies

Operational responsability “water chain”
Information and knowledge

Other actors, mainly administrations for knowledge
transfer on specific matters (e.g. land use,...)
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vV Case: phreatic groundwater
W~ S
e @straction In the Meuse valley

LT bk !
= i;j‘girwf & /?:L"u'm.
e - »~{.~ Location o
M\L s .‘\;:""'/“'}Li“n.,/i Of We” lesuwen & ; Maaseik. ¥ Echt Wass
7«;“ i Site eeroeteren pe.‘
N \k ~ N Opoe!eren\.' Elen Susteren { Waldfeucht Henr{sb erg
‘ o 2
Selfkant t
(—: . ) e Sttard Ny el Gangelt m
- ‘Eisden’ well site | A4
:nk m \ - tein Geilenkirch
: Magsmechelen 1. Zo Capture
* Phreatic well ]| zone e
R Zutendaal
* Upto 14.6 million m3/yr Reker’ Hoensbroex |
/ Nuth ieuwenhagen
* Mine subsidence area Lanaten’ 5 v Hoorton  Landoreat | o
: : o2 1 Meuse |
- In alluvial plain of the Sie | 1 river | B3 Kerkrade
. : Ubachsberg
[ Rosmee
Meuse river oS 7
« Ve ry vulnerable = j g Sdpen Ween Warseh
T DA Az —E0-p




Vo~ Hydrogeological system
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100

Abstraction well

Meuse
Terrace 2
(gravel) Meuse
Terrace 1
(gravel)

; Quaternary
\ sand .

Meuse
river

Tertiary sands (1)

Depth (m TAW)

95 Tertiary sands (2)

Impermeable base

Distance (m)




\/M\(\M Modelling the phreatic

VLAAMSE MILIEUMAATSCHAPPI) g ro u n dwater Syste m
LN 5 * Regional groundwater
Gaun \astiilin o 0 - model for the Meuse
\\\‘ w ) system is available:
AYAY W .
T Nearby . Resolutl_on: 250 m
N well site (grey grid)
1HH' | considered Groundwater
_ M{ { | well site withd_rawals with |
i permitted abstraction
et rates (blue dots)
AL
Hli - Steady-state or
T ‘equilibrium’ model
: Eabsterndmodel - Model is used to
Motiae aoa calculate flowpaths

Dominant flow
direction: west
to southwest

and delineate the
capture zone



\/nm Delineatin
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&

® & o

Travel ti—e (

(g

<1 @
1T=2.8
255
5-10
10-25 »

ears)

¢
e e

25-50
50-100
100 - 250
250 - 500
>500

g the capture zone

Track the flow path of
some virtual water
particles in backward
direction, from the well
to the location where
rainwater has infiltrated

Doing so, we can obtain:
- Capture zone
+ Travel time distribution



V. Travel time distribution
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Half of the water is less

_ // T than 10 years old. This
/ water infiltrated in the

N
o
|

=
ol
|
~
(&)

> river valley, which is
C ] ] ] . -

S 10 M) <] — heavily urbanised.
i d The remainder

+ 25 Infiltrated on the
‘ plateau, in forests and
0 = 0
3
§

ol
kN

a1
o
Cumulative frequency

nature reserves. It
takes decades to
centuries before this
Travel time (years) water reaches the well
site.

>500 [

0-1
1-2.5
2.5-5
5-10 [

10-25
25-50

250-500

50-100




vV A(WA Impact of infiltrating rivers on
MM, =(;apt re zZones

piats

+ Infiltrating rivers:
Polluted river water
might reach the well
site. This pollution
might be caused by
activities outside the

r ' capture zone.
\éigfr!gggee * How to delineate the

i _area -
L aree ‘ focus area:
Sy 1Y Dra'nage area * include drainage area
g &Y close towell | i
r 3 5 “!:‘( " Capture 0 I’Iver
* Travel time (years)  include upwards part
e <1 e 25-50 of the river until the
[=2= “® 50100 next monitoring site

*

e 25-5 + 100-250

e 3 b e 5-10 e 250-500
0 1 2 4 Km ¢+ 10-25 ¢ >500




\/M'\(\M Impact of a second well site on

VLAAMSE MILIEUMAATSCHAPPI) tI le ‘

,

&
&

i

5
" 4

Meeswijk
well site

apture zone

What happens if
a second well
site is located in
the capture
zone?

Consider the
capture of the
well site of
‘Meeswijk’, that
given the
dominant flow
direction, will
interfere with the
Eisden well site




MAWA Impact of a second well site on
VLAAMSE MILIEUMAATSCHAPPI) the Capture ZOne

EISDEN WELL SITE INACTIVE

Travel time (years)
e <1 e 25-5 10-25 50-100 e+ 250-500
e 1-25 & 5-10 ¢ 25-50 100-250 « >500




Vvt~  IMpact of a second well site on
the travel time distribution

1. ,I\A\/lveraggkage of the 2. Proportion of very old
eeswilk water IS water (> 100 years)
somewnhat older if the remains unaffected
Eisden site is inactive
100 \ , ;L ——n
s
CE
e
o . 3. Amount of
g 50 e water abstracted
= J/ — from the Meuse
2 n increases if the
S 25 Eisden site is
£ active
>
O
0 T T T T T T T T T 1
— Ke} Lo o L0 o o o o o
! N ; - N 1o S Q B B
o ! Lo. O Lr) 1 1 /\
A N — N o o o
Te} o Lo
. — N
Travel time (years)
- & - Source: Meuse; Eisden: active Source: Meuse; Eisden: inactive

—8— Source: all; Eisden:active Source: all; Eisden: inactive




V. From capture zone to focus area
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Boundaries of capture zones are fuzzy because of
Interaction with infiltrating and draining rivers
Interaction with other well sites

Capture zones vary in time, depending on climate
(groundwater recharge)

Uncertainties related to groundwater modelling and the
tracking algorithm for reconstructing flowpaths

Delineate the focus area, in which all human
activities will be inventoried, as a regular polygon
circumscribing the capture zones under different
scenarios, respecting physical boundaries (e.g.,
water divide)




\/ 0 Focus area for the Eisden well
s | site

- Regular polygon with a
buffer zone of several
100 mup to 1 km
around the capture zone

- Physical boundaries:

+  South: outcrop of

Water divige iImpermeable base
+  West: water divide of
the Meuse basin
- the focus area will
58 Ps il LR always be part of only
Outcrop of — Fr T:av<e|1time (y,earzé_so 1 (WFD) groundwater
Boom clay | JRAe e 1-25 - 50-100 body, and will only
o occupy a part of this
— 10-25  >500 body




\/M\(ws Contents of source files
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ACTUAL =
LANDUSE 4.

PERMITS,
= ; fo 7ol DISCHARGES, . SOIL POLLUTIOIN

XX L' XJ‘

i\ 4 ‘ = N "‘ e I
Lo~
\ ST L

B o oiliae
& )
g o\ ]/ & %
LIS = ~ 14 il
e e 1] b
| oo SOBT \EEme) | |53 eas g S8
o ---33413) =
L
L] '

LAND USE

¥ S s
Plangebied FUSICER
PRUP
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\/M\(\M Future land use

VLAAMSE MILIEUMAATSCHAPPI)

* Inventory of ongoing
urban and rural planning
processes

- Some might have
positive effects e.qg.
assuring protection of
the nature reserve in the
west of the focus area

- Some might have
negative effects e.g.
development of
recreation (golf) on a
former mining site

7 Nature reserve
- Mine waste disposal site

— Quarmy zone
|:| Planned recreational
development




V W~ Land use In the focus area
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800
Far from the well
200 Irc Close to well
site: n_?r;[ural site: urban
areas with some areas and

quarry zones industry

N

Area (hectares)
N
(@)
o

300 -
200 -
100 -
0 | Il
Nature, Agriculture  Quarry zones Industry Dwelling Military
forests and areas, public domain
buffer zones places, etc.
Trave' '“me E<l] ml1-25 m25-5 BE5-10
(years): E10-25 E25-50 050 - 100 0100 - 250
B 250 - 500 l> 500 Bl Outside capture



\/M\(\M Industrial activities and hazards
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Number and severity
of permitted activties:

®  Upto 4 high risk

® Upto 9 highrisk For every single site, the
 NOnRAGEEHGHTER type of industrial activity is
* Medium risk known and a list of permitted

Low risk

S activities is available




\/ (W~  Industrial activities and hazards
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40 : :
Inventory of industrial hazards
35 based on data on environmental
D permits and related soil
S 30 contamination risks
3
E’ 25
£ 20
]
o
S 15
©
@)
£ 10
-}
pd

Low risk of soil contamination Medium risk of soil High risk of soll
contamination contamination

Travel time <1 m1l-25 W25-5 E5-10
(years): E10-25 m25-50 050 - 100 0100 - 250

@250 - 500 H> 500 Bl Outside capture




V-~ Wastewater discharges
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- Discharges in infiltrating

Wastewater U rivers might affect the well

treatment ' :
plant . site

- Some discharges are (or
will be) unproblematic:

Industrial e _
"o discharges - Discharge of wastewater
& ; treatment plant will be

relocated to Meuse

+ 2 out of 3 domestic
discharges will be
remediated

*  Remaining problems:

+ 1 domestic discharge
« 2 industrial discharges?




V-~ Industrial discharges
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2 “BOD 1 = BOD 2 - Water quality monitoring of
= 20 : wastewater discharges
NET suggests that overall, these
E discharges will have no
= 10 . . .

g significant impact on the well
w5 . . site
0 . = v T = .
2004 2005 2006 2007 2008 2009 2010
10 000
= Discharge 1 = Discharge 2
§ 8 000
;E; 6 000 = - . . .
g
GEJ’ 4 000
-
@ 2000
(m) = - [ [ [ ]
0 T T T T T 1

2004 2005 2006 2007 2008 2009 2010




V Diffuse pollution - pesticides
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Inventory of pesticides used by agriculture:
Hard to get location-specific data
Estimated in a general way from crop type

Inventory of pesticide use on public terrains:

Taken from existing inventory of pesticides used by local
authorities (municipalities), considering the following questions:

How is the pesticide applied? Mainly herbicides that are applied on
the soil are problematic

What are the active substances and metabolites?
Does the list of used products vary from year to year?

- Derive a list of hazardous active substances and

metabolites and compare with current monitoring
campaigns



vV . Diffuse pollution — manure

VLAAMSE MILIEUMAATSCHAPPI) ap p I I Catl O n
120 - T 40
T 100 - o 35 -
= - O 30
< 80 - N
g o 25 -
c 60 220 -
S 40 - 2157
= @© i
O 5 -
(@]
0 T 0
Production Use Production Use

O Animal manure @ Other fertilizers B Chemical feritilizers

Available data: average N and P production/use per hectare in a
given municipality
In the focus area of the Eisden well site:
Animal manure production is smaller than manure application
Average rates of manure application are acceptable




Umwn (Historical) soll pollution
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% Soil remediation project
(hazard generated
unacceptable risk)

Descriptive soil survey
(actual hazard)

* Exploratory soil survey
(potential hazard)

Soil pollution inventory
from the public waste
agency (OVAM)

+  Exploratory and
descriptive soil surveys

+ Soil remediation
projects
Historical soil pollution
at the former mining site
(sulfur)

Small-scale
contamination problems
with mineral oil and
heavy metals, mainly in
the river valley



Umw~ Water quality monitoring

VLAAMSE MILIEUMAATSCHAPPI)

Surface water monitoring on
infiltrating rivers close to the well
site, that are no longer
operational

-> re-activate the monitoring

Groundwater monitoring
revealed the presence of BAM,
which could not be explained by
the inventories activities

- reconsider the inventory

Water table
depth (m TAW)

[ |infiltrating river

Monitoring location
A Surface water

@ Groundwater




vV " Why should we compile source

Source-related risks are one of the issues that
should be dealt with in Water Safety Plans (WSP)

To assess source-related risks, we need to know:
Where is the water coming from (capture zone)?
What is happening in this capture zone?
Hydrological and hydrogeological processes
Human activities:
Past: e.g., historical soil contamination

Present: agriculture, industry, waste disposal, dwelling
areas, ...

Future: urban and rural planning

- The source file should provide all necessary
Info for the source-related issues of the WSP




Potential vulnerability of groundwater
\Iﬂhﬂh captations for drinking water
production

|:| Provinciegrenzen ~ Kwetsbaarheid drinkwaterwinningen:

|:| Gemeentegrenzen o Miet kwetsbaar
Matig kwetsbaar

O Kwetshaar
® Zeer kwetshaar

a7




\/ How do we need to proceed?
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consensus with drinking water companies on
prioritisation (vulnerability)

36 very vulnerable captations

28 vulnerable

All of them priority?

consensus on focus areas
Need for clustering ?
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RBMP

!

How do we need to proceed?

Monitoring
Groundwater
Surface water

Waste water

/

< Protection of water resources >

I

Policy:

Agriculture and industry
Spatial planning
Pesticides

Wastewater treatment

49

Permits:

Groundwater captations
Waste water discharges
Buildings and activities




V. Conclusion
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Source files aim to provide all source-related information
necessary for WSPs, but

Uncertainty on capture zones makes it difficult to delineate the
focus area

—> go for a ‘worst case’ scenario, including all areas that might
contribute plus a buffer zone

Data on some issues remain rather vague or incomplete, e.g.
pesticide use

—> use monitoring data to detect gaps in the inventory

Cooperation between administration and drinking water
companies

Source file is only first step!!



AAAAAAAAAAAAAAAAAAAAAAA

- ALONE WE CAN DO SO LITTLE

TOGETHER WE CAN DO SO MUCH

“helen keller
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