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MUSTBE project | NBS performance monitoring

Water quality analysis
before and after NBS

Online monitoring and
visualisation system
in project locations

Understanding of future
efficiency and sustainability of compared to conventional

the test sites

Hydraulic and water quality
and climate scenario
modelling

Real-time water quality
sensing in the pilot sites

Cost-effective monitoring methods coupled with high
resolution and low-resolution sensors for catchment-
scale monitoring and control

Impact of the smart NBS

treatment solutions
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You can’t manage what you can’t
measure...

But what to measure (and when, and
how)?



It is expected that the NBSs will deliver pollutant removal
efficiencies of at least 60% for suspended solids, 30% for
total Nitrogen, 40% for metals, 0.5 units for pH. Given
that the research has shown association of pollutants such
as metals, pathogens with suspended solids and the high
expense of measuring mentioned parameters, the
achievement of objectives will be measured by reduction in
total suspended solids (tentative target reduction 60%),
total Nitrogen (tentative target reduction 30%) and pH
iImprovement by at least 0.5 unit



Target setting approach

= Baseline
—Measured values: grab sample(s);
—Literature values (Stormtac database);

= Planned reduction based on typical treatment
efficiencies (sedimentation) — mechanistic

— 1SS 60% reduction
—Ntot 30-40% reduction
—Metals 40% reduction



Soderhamn pilot sites

Suspended Total

mg/L mg/L
Baseline So0derhamnsporten 174 2.3 4700* 0,002* 93,4*
values  Broberg 88 1.3 4700* 0,002* 93,4*
Target  Soderhamnsporten 69 1.4 1880 0,001 56
values  Broberg 35 0.8 1880 0,001 56

*estimated from literature



Soderhamn pilot sites monitoring

» The monitoring program
focused on pH, nutrients,
hazardous substances and
toxins

» Combination automated
measurements and manual
sampling.

» Automatic measurement
with sensors - conductivity,
turbidity, temperature and
water level. AquaTROLL
500 with VU-link
telemetrics for online
monitoring (InSitu platform,
possibility to switch)

Riga Technical University




Tallinn pilot site

Suspended solids, Total Nitrogen, E-coli, Hydrocarbons, Metals,

mg/L mg/L CFU/100 ml mg/L ug/L
Baseline values 98 1,8 4700* 0,002* 93,4*
Target values 39 1,2 1880 0,001 56

*estimated from literature



Tallinn pilot site monitoring

» Real time monitoring of pH, turbidity,

conductivity, temperature, total suspended
solids, total nitrogen, oil products and
water level

Manual sampling: Key parameters for water
quality status improvement (Nutrients,
Susp. Solids, BOD, metals)

Real time monitoring based water flow
requlation for downstream water quality
improvement

Riga Technical University
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Tallinn sensors

Power supply - from the network

Real time monitoring of pH, turbidity, conductivity, temperature, total
suspended solids, total nitrogen, oil products and water level
sensors

Connected to the SCADA system of AS Tallinna Vesi
Internal access

Y VYV

YV VYV

A\

In-Situ Aqua TROLL® Multiparameter Sondes
2260 Ultrasonic Level Transmitters
FloPro XCi

YV VYV




Pori pilot sites

» The Wetland - 0.3 ha, catchment area - 83 ha.
The catchment area - mostly of fields, the whole
area is on acid sulphate soil.

» Goal: Restore the wetland; prevent acidic
waters runoff.

» The Stormwater tree solutions - implemented
in tightly built area in Pori.

Goal: Provide shading, retain stormwaters for dry
periods.

Riga Technical University




Pori pilot sites

:::I?gsended L?:f;gen E-coli, Hydrocarbons, Metals,

mall ’ mall ’ CFU/100 ml  mg/L ug/L
Baseline WWetland 340 7.5 4700* 1.3 93,4*
values  Tree tank 100 2 4700* 0.49 315
Target  Wetland 136 5 1880 0.65 56
values  Tree tank 40 1.4 1880 0.24 189

*estimated from literature



Pori pilot sites monitoring

Wetland

» Continuous discharge water measurement

» pH sensors: Halmillton; Polilyte Plus HF Arc
120. Power supply: connected to solar panel

and battery. pH meters are moved around from

time to time.

» Flow meter: OTT MF pro measuring device (by
supplier Hydrometa); groundwater level meter

» Reading frequency 30 min
» Access — internal

» Manual sampling for nutrients and metals

Wetland Lotskeri meter location
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Pori pilot sites monitoring

Treetank

» Two moisture sensors at two different heights in
the stormwater basin, Soilmoisture sensors,
EC-5

» EC and else: OTThydromet; OTT PLS-C
measuring variation of water table, temperature
and electrical conductivity and calculates from
these TDS and PSU

» Reading frequency 5 minutes

» Measurement well; electrical conductivity, salt
content, water temperature, suspended solids,
water level (pressure meter), and counted
overflow from waterlevel

Riga Technical University

Weather station: OTT hydromet; WS700-UMB
Smart Weather Sensor. Power from the electricity
grid connected to the power distribution lines.
Measuring atmospheric pressure, precipitation, air
temperature, wind and it's direction, moisture

YRJONKATU




Wetland

Total suspended solids and total nitrogen — target values reached
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Soluble metals
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Viimsi pilot site

» NBS solution for stormwater retention and
reuse, flood prevention

» Stormwater catchment area ca 19 ha, demo
site property area 0,35 ha

» Stormwater systems overwhelmed by high
flowrates

Goal: Create a stormwater retention and treatment
area that is combined with a recreational area with
a fountain that works using stormwater collected
from site.

Riga Technical University




Viimsi pilot site

Suspended solids,

Total Nitrogen, E-coli,

Hydrocarbons, Metals,

mg/L mg/L CFU/100 ml mg/L ug/L
Baseline values 282 2 47007 0,002* 93,4*
Target values 112 1,2 1880 0,001 56

*estimated from literature



Viimsi pilot site
monitoring

> Outflows from NBS - controlled in
real time

» Real time water quality sensors:
water level, flow, temperature,
turbidity, electrical conductivity

» Manual sampling for nutrients,
hazardous substances and toxin
detection during MUSTBE project

Riga Technical University




Viimsi, concentrations mg/I
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Riga pilot site

> Smerlupite — a small water stream
collecting stormwater drainage from
densely populated urban dwellings
and industrial areas.

» Possible sewage influx
» Solutions: water flow stoppers, plants

» Sedimentation of suspended solids,
nutrients and hazardous substance
retention, organics degradation.

Goal: Improve water quality and the
ecosystem services

Riga Technical University
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Riga pilot site

Suspended solids,

Total Nitrogen, E-coli,

Hydrocarbons, Metals,

mg/L mg/L CFU/100 ml mg/L Mg/l
Baseline values 80 3.5 4700* <0.02 25
Target values 30 1.4 1880 <0.02 15

*estimated from literature



Riga pilot site monitoring
» Biochemical and Physical water quality

» Sensors - water level, pH, EC, temperature, turbidity, flow velocity, flow rate, water level, dissolved
nitrogen, oxidation-reduction potential, total dissolved substances

» Grab sampling - nutrients, suspended solids, pathogens, metals and hydrocarbons.
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Riga sensors

Data stored in the Riga Municipality data warehouse
Power Bl dashboards available upon request

For internal purposes

Publish data to the open data portal if necessary
Frequency of transmission of readings and data - 1 mlnute to 7 days

V.V V VYV V

A\

In-Situ VuLink CI + AquaTroll 800 Multiparameter Sondes (temperature, conductivity, pH/ORP,
turbidity, nitrates, ammonium, dissolved oxygen, hydrostatic level)

» Macemeters, Mace FloSeries3 + Doppler card + WebComm 4G — HVFlo Xci + Doppler +
PolyMount



Riga

Dry period Rainfall

June 21st, 2023 July 7th, 2023 | December 21st, 2023
Hydrocarbon | o, <0,072 <0,02
index, mg/L
pH 7,5+0,1 6,9+0,1 7,5+0,1
COD, mg/L 23,3+1,1 38,8+1,7 49,55
TSS, mg/L 4,2 20+2 13,2+1,3
Tot N, mg/L 2,75+0,62 2,71+0,61 1,99+0,2
NH,, mg/L 0,140 % 0,007
Tot P, mg/L
Zn, pg/L 29+3
Cr, ug/L <1
Cd, pg/L <0,1
Pb, pg/L 1,35+0,14
Cu, pg/L <0,02

Bad

09.03.2026
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1600
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| 1.66

| 1400
<0.02

Cadmium, Cd

<0.12

<0.12

<0.12

Chromium, Cr

<2

<2

<2

Copper, Cu

<0.8

1.44

Mercury, Hg

<0.08

<0.08

| 277
<0.08

Nickel, Ni

<2

<2

<2

Lead, Pb

2.04

2.81

Zinc, Zn

<0.04

<0.9

<0.04

<0.04




Conclusions and steps forward

» Despite variability in indicators, completed site show overall pollution reduction in Pori;

» At the sites under construction, parametres within ‘norm’, some local improvements /
deterioration due to construction;

» Results highly influenced by rainfall;
» Interpretation of concentrations and reductions highly dependant on local context;

» Additional measurements, including during rainfall events, are needed / planned to produce
meaningful results (annual concentrations / total loads);

» We are still in the beginning of the journey!

» Next project on monitoring and maintenance? @



Thank you!
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