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Assessing groundwater
guantitative and chemical

status
(according to EU directives i WFD/GWD)
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Definitions of aquifer safe yield and
e nvironmental flow requirements

BOX 2.1 Definition of sustainable groundwater abstraction|

Aquifer safe yield can be defined according to (modified from Henriksen et al. 2008):

The safe yield of a groundwater aquifer is the amount of groundwater which can be pumped from an
aquifer without unacceptable negative impacts on groundwater level and water quality, compared to
the pre-developmental, virgin situation.

Environmental flow requirements can be defined as (modified from Navarro and Schmidt, 2012;
Arthington & and Tharme, 2003):

The environmental flow requirements are the important flow regime characteristics, i.e. the quantity,
frequency, timing and duration of flow events, rates of change and predictability/variability, that are
required to maintain or restore the natural flow regime in order to maintain specified, valued features

of the ecosystem.
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Environmental

Table 2.5 Standards for UK river types/sub-types for achieving good ecological status as %
allowable abstraction of natural flow. Tresholds are for annual flow statistics (Acreman and
Ferguson, 2010). Qngs is the flow which is equalled or exceeded for 95 % of the time.

flow

requirements

Flow Flow Flow Flow
Type or sub type Season > Qngg > Qngg > Qngs < Qngs
Al Apr—QOct. 30 25 20 15
Nov.—Mar. 35 30 25 20
A2 (ds), B1, B2, C1, D1 Apr—Oct. 25 20 15 10
Nov.—Mar. 30 25 20 15
A2 (hw), Apr-Oct. 20 15 10 7.5
2, D2 Nov.—Mar. 25 20 15 10
Salmonid spawning & June=5Sep. 25 20 15 10
nursery areas Oct.-May 20 15 Flow > Qg Flow < Qg
(not chalk rivers) 10 75

Table 2.2 Framework for classifying environmental flow requirement methods (simple, intermediate,

complex)
Complexity | Foundation System Data needs Knowledge base
level components
Simple Hydrological Whole ecosystem, Historical flow records. Existing databases.
nonspecific. Abstraction and low flow reduc- Integrated groundwater and
tion relationships. surface water flow model.
Mainly hydrological and only
some ecological expertise.
Complex Hydraulic / Target biota specific Historical flow records. Existing databases and limited
habitat, instream habitat. Abstraction and low flow reduc- or extended new field data
holistic Hydromorphology, tion relationships. campaigns.

temperature & water
quality issues handled to
some degree.

The whole ecosystem
all/most individual com-
ponents including
groundwater/floodplain
and terrestrial interac-
tions.

Hydraulic variables of repre-
sentative/numerous cross sec-
tions data.

Suitahility habitat data for target
species.

Biological data on flow and
habitat-related requirements of
all biota and ecological compo-
nents.

Integrated groundwater and
surface water flow, hydrau-
lic/habitat model and/or ecolo-
gical models.

Specialist expertise on hydro-
logical, hydraulic, habitat and
ecosystem components.
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Historical background for Denmark

Assessment of sustainable groundwater abstraction 2003
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Last nationwide exploitable gw ressource
assessment (2003)

Sustainable groundwater abstraction has
been assessed based on simple indicators,

and DK model -
(Henriksen et al. 2008; Olsen et al. 2013)

GWDTE has not been included yet in WFD
RBMP quantitative status  assessment

New ecological flow hydrological regime
indicators for fish, = macrophytes and
plants were implemented based on
NOVANA data (GEUS report 2014/74)

Need for scientifically based sustainability
indicators for aquifer sustainability,
GWDTE and ecological flow  (GEUS report
2013/30)

Small streams (75 % of all Danish
streams) are considered as the most
vulnerable to groundwater abstraction;
these have not been included in RBMP2

->pre -project Web -interface/small
streams and further consolidation
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RBMP2: Modelled based assessment  of
guantitative status of groundwater

Goals:
I More transparentand  harmonised methodology

1T DK model quantify impacts of abstractions on eco -
hydrological indicators and groundwater safe yield

DK-model

National
hydrological
model based on 7
sub-models

A 500x500 m

A 10-15 layers

—www.vandmodel.dk

Delmodel Samlede Aktive grids
landareal pr. lag

(km?)

Omr. 1 - Sjaelland 7163 37569
Omr. 2 — Sydhavseerne 2042 13885
Omr. 3 -Fyn 3473 24009
Omr. 4 — Senderjylland 7897 35869
Omr. & — Midtjylland 115876 49993
Omr. 6 — Nordjylland 9934 47649
Omr. T — Bornhalm 590 2360

Abstraction
2007-2011

Km
25 50 75 100
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