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Related experience

EU WFD/GWD:

Developed GW parts for the 2nd Latvian RBMPs and consulted the 3rd.
In 2018 reviewed the boundaries of LV GWBs (including GWBs at risk).

2018 developed NBLs and TVs for all Latvian GWBs, including GWB at risk (Liepaja
seawater intrusion), later also for two others (MAR and historically polluted sulfuric
acid ponds).

2021 led the methodology development for identification and assessment of GDEs.

2019 led the identification of transboundary GWBs with Lithuania and initial
assessment, also developed transboundary GW monitoring programme.

* Developed GW part for two previous reporting periods of EU Nitrates
directive.

* PhD candidate - thesis topic about EU water policy implementation in
groundwater management in Latvia.
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GAAEs identification

We used Terasmaa et al.2015 methodology as the
basis, but with some updates

General steps for lakes:
e Use SWBs, but remove all «kbrown» waters,
» Add lakes that are important from expert

opinion from Biotope Directive’s Annex 1
(3130, 3140, 3150, 3190).

* Lakes with water exchange >2 years included

General steps for rivers:

* Use SWBs and by expert judgement assess
the potential connection by the presence of
springs (1km) (sources allikad.info + national

biotope inventory).
* Included if average water temperature <18°C




GAAEs quality assessment

e SWB status from 3rd RBMPs.

* As potentially at risk GAAES identified based
on the pressure analysis and low or unknown
ecological quality.

* For lakes not included into SWBs (but as part
of Biotope Directive’s Annex |) and sink
holes national inventory results were used.
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Figure 3.8. GDEs identified in the Gauja/Koiva river basin and Salaca/Salaca river basin and in the rest of the country in Latvia
and Estonia. Data source: GroundEco project (Retike et al. 2020), WaterAct project (final report, in prep.), Nature Conservation
Agency 2021, University of Latvia (Retike et al. 2021), Tallinn University (Terasmaa et al. 2015).
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1. Is the lake (standing water body) in bad quality due to low
water levels in a lake?
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2. Are all other possible influencing groundwater non-related
factors ruled out first?
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3. Is the annual average water level of lake lower than their
ecological minimal water level or natural average
determined by historical data?
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4. Is there a significant groundwater abstraction?

lYES

5. Is the annual average groundwater level in the nearby
monitoring well (hydrologically connected) lower then the
long term average groundwater level?
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Figure 15. Procedure for the quantitative status assessment of groundwater (GWB) due to
potential negative pressures on GAAE.
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1. Is the lake (standing water body) in a bad quality due to NO

low chemical quality of water in a lake?
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gualitative status

Y

2. Are all other possible influencing groundwater non-related
factors ruled out first (e.g., known point sources)?
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3. Are there potential pressures on lakes catchment that
could be transported by groundwater - risk assessment
based on conceptual model
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threshold for good status in surface water?

GWB at risk GWB at POOR

Conduct an in depth study (including expanded monitoring)
to determine if the low chemical quality of the lake is caused
by low quality groundwater input

chemical status
Develop PoMs
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Figure 16. Procedure for the qualitative (chemical) status assessment of groundwater
(GWB) due to potential negative pressures on GAAE.



400

350

300

230

200

150

100

50

g,.,._,.ﬂ!ihai!i‘iﬂimlII"

1960

r"' ---
——
a

|_
-

mr

Lt =t =] L] = Lt [t =t ao [ ] = Lt =t

[Lw] [L%] L] [Lw] [r=e = r-- r-- r-- III aD a0 III aD m m m m D’:l El El D = — -— —

L] [} [y ] Ly ] [y ] Ly ] 0 [y ] Ly ] [y ] i L] [} [y ] Ly ] i L] [} [y ] Lo ] Lo ] [ El Lo ] = Lo ] [

-— -— -— -— -— -— -— -— -— -— -— -— -— -— -— -— -— -— -— Lot Lot [t | [ | Lot [t | Lot [t |
— wells E— Springs --==- Unique maonitaoring points ---g-- Monitoring stations

Figure X. Changes in the number of samples taken from wells and springs, and amount of unique monitoring
points and active stations in qualitative groundwater monitoring over the period 1960-2018
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Springs as part of the monitoring network

PROS +

No need for installation (?) and
maintenance

No need for pumping

Can benefit both — GW body and
popular drinking water sources
monitoring

CONS -

Locations does not always complement
monitoring needs

Investigations needed to delineate
watersheds and assess the
representative sampling periods
(seasonality)

Installation costs for discharge
measurements in some cases
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30 springs are included into Latvian GW monitoring
network since 2004

: Russian Federation



Some insights into the spring
catchments

Can be explained by
topography-derived

watersheds
Spring watersheds are calculated whether from a)

topography or b) bedrock aquifer modelling (results
often do not overlap).

The verification is based on
(1) seasonal spring
sampling, and (2) discharge
measurements comparison
with precipitation data from
satellites.

Bedrock aquifers
must be involved

presumed discharge according to watershed area and average rainfall, I/s

0 1 2 3 4
measured discharge, I/s
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* About 56% of Salaca river basin is covered by forests,
37% by arable land and pastries and 4% by bogs.

* Average air temperature is 4-5 °C.

* The average precipitation is close to 700 mm per year
and infiltration is about 20 mm per year.

station "Rujiena"

Study area

The study region is located in part of Salaca river basin-
starting from Lake Burtnieks (surface area ~40 km?; the
source of Salaca river, ) to bridge near Viki (SV3 in Figure B).
Total study area is 684 km?.
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Fig.3. Conceptual cross-section of study area

Period of monitoring: 2015-2018 (once a month + two extra
campaigns)
Number of sampling sites: 15

* Precipitation (RN1, RN2)

» Surface water- river Salaca (SV1, SV2,SV3), tributaries of Salaca
(RV1- Ramata, Ige- IV1, PV1- Pigele)

* Raised bog Lielpurvs- LU1, PP

e Groundwater- wells (GU1, RU1, RU2), spring Govsala (GA1)

* Drainage (RU3)

Field campaigns:

groundwater level, electric conductivity and
water temperature is measured each time
Precipitation, are acumulated in manual
rain gauges

Well samples are collected after well is
pumped

Laboratory analysis:

6180, 6D analysis performed in Environment
Dating Laboratory at the University of Latvia
using Picarro laser cavity ring down
spectrometer

The repetitiveness is £0.07%o for 6180 and
+0.5%o0 for 62H,however result error £0.2%o
for 6180 and £1%o for 62H is adopted
following Clark&Fritz, (1997)
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During this study stable isotopes together with water
temperature and EC are found to be a useful tool to
identify distinct water components and their evolution
during seasons

The pattern of depletion of water stable isotopes
downstream river Salaca can be observed during cold
season

Samples collected in raise bog (well, river) and
precipitation act as a similar system all year round

Seasonality was identified: cold autumn-winter period
and warm spring-summer period

Spring Govsala and nearby well (GU1) both show
constant but different isotopic values and EC, therefore
it clearly points to different water sources

Drainage pattern is similar to surface water




Natural background levels in Latvia — a brief
description of the approach

Began with all samples from both monitoring and abstraction wells (~¥17k samples)

Excluded:

e old samples due to improper procedures
* Anthropogenic impacted samples
e Samples with incorrect ion balance (x10%) ™
* Sites/wells having median NO; > 10 mg/I

58°N -

Final dataset — 5758 unique sampling sites

5660 sites actually belong to any GWB

Site assignment to specific GWB (spatial join)

56°N -

22°E 24°E 26°E

28°E



Finding natural background levels for each GWB

For each substance in each GWB values at 90" (and at 95") percentiles are
determined:

* If large number of samples in each GWB - establish individual NBL in each GWB!
* If number of samples too low = single NBL for all GWBs

* For redox-specific substances - individual NBL for each redox environment (if
Many metals are analyzed rarely

enough samples)

NO3 Fe NH4 Mn As Pb Hg Cd Ni Cr F Cu PO4 Zn

100
Oxic samples, n=131

100 -
90+
80 1
701
60 -
50 1
40
30 1
201
104

75

50

25

% of all observations

percentile, %

0 1 2 3 4 5 6 7 8 9 10
nitrates, mg/|



Finding natural background levels for each GWB

95th percentile 90t percentile

450

* Rounding of NBL final
values 400

* Combining GWBs of 350
similar NBLs if
individual values falls
within 90t and 95t
percentiles interval

25 mg/l

A8bD11b Q1 A5 P A2 A6 A4 D9 D11aA12 A1 F3b A3 D10 A8a A7 D7 D8 D6 F2 F1 F4 F3a A10 A9



CI' mg/Il
N N

Finding natural background levels for each GWB

Example of the result

GWBs in Arukila-Amata aquifer complex

130 mg/I 50 mg/l

Chlorides, mg/l



Threshold values for Latvian GWB

The groundwater TVs were
derived considering standards for

drinking water as criteria value Example of the result
and NBLs

.y NBL 130 mg/I -> TV 190 mg/I
NBL 50 mg/I -> TV 150 mg/I

Criteriavalue, + addition

mainly drinkin,
_Cr_itEriiav_aliJe _Cr_itiri_av_alfe _C:iteri_a\ial_ue CiitEriiav_aI:Je _w_ateréta_niarg Criteriavalue |criteria | criteria NBL 25 mg/l -> TV 137.5 mgll
v [ Eee gy v NBL 18 mg/| -> TV 134 mg/|
TV + addition NBL NBL
v NBL
NBL ] e | [] nec NBL NBL 300 mg/l ->TV 300 mg/l
]
NBL < criteria value ' NBL > criteria value

TV ... Groundwater threshold value; NBL... Natural background level

(Scheidleder , 2012)



