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As presented, monitoring programs are based on,

a) Fulfilling knowledge gaps and legal requirements,

b) A conceptual model of the hydrogeological System.

Monitoring networks programs are defined by,

a) Selecting appropriate locations,
b) Setting the sampling site density,

c) Setting the sampling frequencies.

B & fl
Y |

Photos: J M-P

Session 3: Locating monitoring wells & networks. Establishing monitoring programs (Dr. Josep Mas-Pla)
UNESCO Technical Webinar - October 2020 - Guidelines for Monitoring Strategies in Transboundary Aquifers: Goals, Methods and Tools. The Case of the DRIN project (ALB-MTN)



. C@RDA Organisation . Programme Medicarranean

des Mations Unies » Hydrologigue

DRIN @ |
LD [ & . som
pour l'éducation, - International

2. Pressure and impacts

LEGEND

[ ] country border
I Towns _ine_clip
-

- Rivers

Industry

Qualitative status Quantitative status sty

. Aluminium indus try
B rocdprocess ing industry

chemical industry
pharmaceutical industry

plastic preduction
Landfils_and_Dumpsites

Mining

WWT_Flants

Supply wels

Unspecified Industry, Unspecified Indus try
Mechanical Industry

Chemical Dispossl Site

Landfields and Dumpsites

Mining

Fallution Hot Spat

btecd@r-l+o oo B[

gas station

GDEs Aquatic Ecosystems

Inland marshes e
I sait marshes
- Salines
I Estuaries
I coastal lagoons
Water bodies
I water courses
: : GWBs Monitoring Zones
= . ) eweot ciewns
C- T D GWE-01 Maracs river
] sweo1 Podgorice

GWE-01 Secpage to lake

Increasing vulnerability Decreasing storativity / o P

D GWE-02 Seepage to lake

D GWB-03 GW Withdrawal

to pollution available yield oo rrw e

D GWB-06 GDEs

GWB-06 Seawster intrusion

vr{'ﬁ

y TEEralie
. ./_""'"
1 g i ‘ /‘:@ Tt te DEER ke

Increasing pressure

ren T e

AW

GWBs
[ ewe-01 zeta Fisin

|:| GWE-02 Kopli-Skoder plains

Session 3: Locating monitoring wells & networks. Establishing monitoring programs (Dr. Josep Mas-Pla) [ GWE2 TrushZadrima slsis 0 6 10
UNESCO Technical Webinar - October 2020 - Guidelines for Monitoring Strategies in Transboundary Aquifers: Goa| B o5t ewnsbema ceta

20 Km _X g&-m
1




DRIN M@ & oz @D

—

peur I'éducation, « nationa
la science et la culture L EARN

3. Monitoring in inland aquifers

Aspects to be considered:

a) Geological structure and main geological units: their geometry and lithology

b) Groundwater flow paths,

c) Areas with specific interest; that is, where pressures are located,

d) Previous knowledge of the impact magnitude,

e) Prioritize locations upon the certainty of geological knowledge and the

effectiveness to assess the status of the aquifer.
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4. Monitoring in coastal aquifers

Aspects to be considered:

LinAER S RE N

a) Geological structure and main geological units: their geometry and lithology

b) Groundwater flow paths,

c) Analysis of the seawater intrusion magnitude and its drivers,

d) Areas with specific interest; that is, where pressures are located,

e) Previous knowledge of the impact magnitude,

f) Prioritize locations upon the certainty of geological knowledge and the

effectiveness to assess the status of the aquifer.
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4. Monitoring in coastal aquifers
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5. Monitoring well location  cumomm e

The selection/location of appropriate sampling sites and site
density should be based on the conceptual understanding and

by using existing information:

e existing previous data (length, frequency, range of

parameters),
e construction characteristics of existing sites and their

abstraction regime,
* the spatial distribution of existing sites compared to the scale

the groundwater body,
* practical considerations: easy and long-term access, security

and safety.

Figure 4. General design of a monitoring well in unconsolidated deposits for National Water-
Quality Assessment Program Land-Use and Flowpath Studies.
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6. Monitoring networks

* Quantity monitoring: provides quantitative status assessment.

e Surveillance monitoring: define background and risk to achieve a good chemical
status, assess on log-term trends, establish operational monitoring.

* Operational monitoring: establish the groundwater chemical status, control
established upward trends.
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7. Quantity monitoring networks
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8. Surveillance monitoring networks

This network is required to 1) validate risk assessment, 2) classify groundwater bodies, 3)
assess trends for bodies “at risk” and “not at risk” of failing the WFD objectives.

Goals:

i. Monitor impacts of identified pressures,

ii. Control the evolution of groundwater quality along the flow paths,
iii. Useful for determining background levels.

Main parameters: dissolved oxygen, pH-value, electrical conductivity, nitrate, ammonium,
temperature and a set of major and trace ions, as a minimum database.
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8. Surveillance monitoring networks

Table 2: Proposed monitoring frequencies for surveillance monitoring (where understanding of aquifer
systems is inadequate).

MNote: This table proposes monitoring frequencies that can be used as a guide where the conceptual
understanding i1s limited and existing data are not availlable. Where there is a good understanding of
groundwater quality and the behaviour of the hydrogeological system, alternative monitoring
frequencies can be adopted as necessary.

Aquifer Flow Type
Confined Uncenfined

Intergranular flow significant Fracture Karst flow

Significant deep flow only

flows common Shallow flow
Initial frequency — core & Twice per
additional parameters year Quarterly Cluarterly Cluarterly Cluarterly
Long term |[Generally high-mod Every 2 ) Twice per Twice per
frequency — [transmissivity years Annual Twice per year year year
core Generally low Every © Twice per
parameters (transmissivity years Annual Annual Annual year
Additional parameters (on-going Every 6 Every 6
validation) years Every 6 years Every 6 years years )

COMMON IMPLEMENTATION STRATEGY FOR THE WATER FRAMEWORK DIRECTIVE (2000/60/EC) Guidance Document No 15, Groundwater monitoring, 2007
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9. Operational monitoring networks
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This network is required to 1) determine the chemical status of bodies “at risk”, 2) prove
the occurrence of induced upward trends, 3) assess the effectiveness of implemented
measures. Only for groundwater bodies “at risk”!

Goals:

i. Link quality data to the related pressure,

ii. Evaluate the development of a pollution hazard,

iiil. Control the impact on vulnerable systems, whether natural or artificial.

Main parameters: same as in the surveillance network, plus those specific to track the
impact and its progress.
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9. Operational monitoring networks

Table 3. Proposed frequencies for operational monitoring.

Aquifer Flow Type
Confined |Unconfined
Intergranular flow significant | Fracture flow Karst flow
Significant deep | Shallow only
flows common flow
Higher Continuous Annual Twice per year Twice per Cluarterly Cluarterly
vulnerability |pressures year
groundwater |Seasonal / Annual Annual As As appropriate | As appropriate
intermittent appropriate
pressures
Lower Continuous Annual Annual Twice per | Twice per year Cluarterly
vulnerability |pressures year
groundwater |Seasonal / Annual Annual As As appropriate | As appropriate
intermittent appropriate
pressures
Trend assessments Annual Twice per year Twice per | Twice per year -
year

COMMON IMPLEMENTATION STRATEGY FOR THE WATER FRAMEWORK DIRECTIVE (2000/60/EC) Guidance Document No 15, Groundwater monitoring, 2007
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10. Integrated monitoring networks

The WFD considers the water environment as a continuum.

Monitoring programs for surface water and groundwater
should therefore be designed and operated in an integrated
way where the environmental objectives of surface waters
and groundwater are dependent on each other.

This is of the utmost relevance in transboundary aquifers,
where resources of both types of water bodies are shared.
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11. Starting monitoring program

Starting monitoring programs face distinct difficulties,

1. Setting a conceptual model of all potential groundwater bodies, and the existing

pressures,
2. Drilling and creating a real network to deal with WFD goals.

Therefore, existing monitoring infrastructure should be used to set a surveillance network,
and new investments used to create/reinforce an operational network.

Nevertheless, effort must be focused to acquire as much knowledge as possible from the
very beginning using the existing facilities.
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11. Starting monitoring program

Advantages of using available wells:

1. Continuously operated, for instance public supply or private wells.
2. Use springs, if they are representative; however, avoid small local springs.

Disadvantages of using available wells:

1. Geological information sometimes is uncertain, as they were drilled long ago.
Avoid dug wells, specially for quality sampling; correct for head measurements.
3. Exploitation wells usually are screened in most of its length, so the true origin of the

sample is uncertain.
4. May never be in non-influenced conditions because of continuous pumping.

™
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The case of the Skadar/Shkoder

- Buna/Bojana transboundary
aquifer
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 EU-WEFD Guidelines Document 15 on “Groundwater Monitoring”.

 U.S. Geological Survey Open-File Report 95-398 “Ground-Water Data-Collection
Protocols and Procedures for the National Water-Quality Assessment Program:
Selection, Installation, and Documentation of Wells, and Collection of Related Data”
by WW. Lapham, F.D. Wilde, and M.T. Koterba.
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Thank you!

puabiing Contact details:
Transboundary Cooperation
Infegrated Water Resources Management Dr. Josep Mas-Pla

in the extended DRIN RIVER BASIN Catalan Institute for Water Research (ICRA) &
University of Girona
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Session 3: Locating monitoring wells & networks. Establishing monitoring programs (Dr. Josep Mas-Pla) 6

UNESCO Technical Webinar - October 2020 - Guidelines for Monitoring Strategies in Transboundary Aquifers: Goals, Methods and Tools. The Case of the DRIN project (ALB-MTN)
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