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Since 24.02.2022 -International team of experts worked for
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....The international science community can
complement the top-down, government-driven,
centralized approach by Ukrainian institutions by
conducting robust, decentralized, distributed research.
Researchers, managers, and funding institutions can
help by developing collaborative projects that focus on
the ecological impacts of the war, including assessment
of the costs of remediation efforts.

.. We hope that the body of the knowledge accumulated
through such studies would provide a reference point
for subsequent remediation plans in Ukraine as well as
evidence to support post-war reparation claims to
Russia. It could also provide a blueprint for wartime

damage and recovery assessments in other parts of the
world affected by military conflicts.



List of the R &D tasks addressing
Environmental Damage in Ukraine during the
war:

4. Implementation of internationally recognized
methods for quantifying environmental damage and
losses.

Tools: Modification and testing for these war conditions
of best practice approaches from the USA and other
countries.

1. Emergency preparedness to reduce environmental and health
risks from infrastructure damage (zoning of high-risk areas,
evacuation plans and recommendations for other measures to e g
protect the population). 5 Feasibility studies for the One oif;*ff;tie prope opti m
Tools: scenarios produced by validated models of environmental analysis °f optimal | for new DOS’E war - F w
contamination and hazards (e.g. flooding), exposure dose
predictions for nuclear predictive modelling.

assessing the costs of

engineering projects, their a8
economic, environmental and &%
health impacts. |

2. Emergency response - implementation of emergency plans to
be updated on-line monitoring data and refined modelling

Tools: strengthening of on-line monitoring networks and model- 8l Our view today - until the end of the war,

based decision support systems (ensemble modelling) the highest priority should be given to
tasks 1-3 from this list. We now present
the results of our work on tasks 1 and 2,
for emergency preparedness and
response to damage to nuclear and
hydropower facilities.

3. Fixing the evidence of environmental damage to support post-
war reparation claims to Russia.

Tools: Strengthening of measuring devices & laboratory equipment
& remote sensing data for relevant agencies ( SEIl, SNRIU,
SAUEZM).




The overall structure of the RODOS - Ukraine network

NAEC Crisis center

Automated system for control of the radiation situation
There are 5 separated automated systems in Ukraine : Rivhe NPP, Khmelnytskyi

NPP, South Ukraine NPP, ZNPP, Exclusion zone of Chornobyl NPP. ERC
: SNRIU -
In the picture, the results of the dose rate measurement on March 3, 2018. The " working place
highest value was detected at the Exclusion zone of Chernobyl NPP and was 7000
HSv/h
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Slide UHMC, 07.2018
Emergency response system for offsite nuclear emergency in Ukraine

before the war: JRODOS centers and automatic monitoring networks



Radio-ecological and dose models in RODOS

Hydrological Dispersion Models (HDM) of EC Decision Support System for Nuclear

r Emergency- RODOS
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Emergency response system for offs1te nuclear emergency in Ukraine

before the war: JRODOS models and implementation
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' Fire Information for Resource Management System

¥ Announcements (1 Feedback @b

% ﬁ'l.n._‘;-,‘j\—'l' }‘ ; y ¥ : CURRENT HISTORICAL b 4
e ' oy
"_'1‘_ : : dab e o0 == WE W
W\,—ﬂwﬂ'\l’jlpm_\ ; : ‘Saﬂu . ful062022 By WEEK
o : .:.J.f-L{ ] = L el anuanceobooe )
sf | Fires / Holspots 0 -
\_p'-'_-'\_l"‘-“ s I\J -
VIS (S-NPP & NOAA20) ]
MODIS (Aqua & Terra) 0
; _| Overlays +
: {_wan namic imagery i )
S0 VIRS NOAA-20 Corrected 00
__)‘ W70 Reflectance (true cokor)
T |40 VIRS S-NPP Corrected
;ﬂ‘ ~aler Reflectance (true color) ©0
e R |4 MODISIAqua Corrected 00
ws  Reflectance (e calor)
[ ) o vt o : ..-L } ety N
RS Sy 0 T s B £ MODIS/Terra Coreced
Belarus P AT M Piil e A AT 5 erma
5 | - 1 ol z .';.' - wiw  Reflectance (true color) co
v ' Stalic Backgrounds =
) .
¢ (.- 3 g e Blye Marble “
Poland s g
[ -
. *"‘m

Hungary

“Romania ' Moldova

Ukrainian cclnlrull:d h_rrl tclry

Frontline and wildfire June 6, 2022

Forward Russian operating areas
Recently recaptured by Ukraine
-—- Borders of Do and Luhansli' Oblasts

Expected Russia
== Lkrai

200km £ 124 miles



RODOS server and
w1 workstations of the v ¥
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Premises Information center SSE Ecocentre, Chornobyl after de-occupation
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The map of the 30-km Chernobyl zone terrestial density of contamination with cesium-137 { on 1997 )
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Active burning points in the Kyiv
region for the period from 11 to 18
March 2022 according to

firms.modaps.eosdis.nasa.gov,
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Average daily activity concentration of 137Cs in the surface air layer
(MBg/m3) due to emission of combustion products on 11 March

2022.
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Values of daily emission of $37Cs
activity into the atmosphere as a
result of wildfires in the Chornobyl
zone during the period from 11 to
25 March 2022, as well as values of
total 13’Cs emission during wild fires
in 2015 and 2020. ( Talerko et al. IPS
NPP, 2022)
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Assessment of maximum wildfire impact of the water transport of radionuclides cross ChEZ border to Kyiv city region

via Pripyat river and Kyiv reservoir (Pylypenko, Talerko, Kirieiev, Protsak et al. 2024)
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Assessment of maximum wildfire impact of the water transport of radionuclides cross ChEZ border to Kyiv city region

via Pripvat river and Kyiv reservoir (Pyl

penko, Talerko, Kirieiev, Protsak et al. 2024)



Assessing of radiation risks at ZNPP
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Incorporating U.S. modeling capabilities into this day-to-day ensemble modeling
could increase the predictive power of these efforts.

Ensemble modeling consequences of ZNPP accident by RODOS in KIT, Germany and Ukraine and by

Japanese DSS
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Modeling - breach (400 m long by 15 m high behind the dam) , included in the
calculations in February 2022 and the first minutes of wave propagation)

Kakhovka
Reservoir
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Kakhovka HES dam,

\ﬁam break performed by COASTOX in October — February 2022, which results have been presented as GIS maps
flooding maps to State Emergency Service of Ukraine, and satellite images of Kakhovka HES dam



Comparison of flooding areas after the dam break at Kherson city
predicted by our model ( yellow line) measured from satellite
picture (
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; Nikopolt ™

The load of 18 cubic kilometers of water
of the Kakhovka reservoir provided a load
(head) on the groundwater levels in the
region. The result of this load was the
problem of waterlogging of large areas by
groundwater in the region between the
reservoir and the sea coast. The
decrease of the groundwater level after

: the emptying of the Kakhovka reservoir,
2023 Nikopol — ZNPP @ including the possible decline of the

(% ¥

| Sentinel 5 July

groundwater level in the wells drilled on
the territory of the ZNPP for the use of
this water in the cooling of the ZNPP, is a
comprehensive problem that has not yet
been studied.
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This problem needs joint efforts of
researchers from different countries to get
the reliable assessments.
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To increase efficiency of “environmental” R&D in

Ukraine
Need for coordination in Ukraine for joint efforts of researchers

and various state agencies to increase the level of emergency
preparedness and response to interdisciplinary comprehensive
environmental hazards and public health protection problems

.Next steps - feasibility studies for remediation problems.

It seems that there is a need to establish in Ukraine at the inter
— ministries state level a Working group on

"Comprehensive assessment of environmental and health risks
from infrastructure damage for strengthening emergency
preparedness and response to attacks on critical infrastructure
and subsequent remediation”.

Working group at the PHBO i.e. State National Security
Council?

We need interdepartmental interaction to increase efficiency of

R&D support to our country .

International coordination of “ environmental” R&D

activities and technical support to Ukraine

1) USA-Ukraine Bilateral NASEM Workshop as first
step

2) Itis need for “ Environmental Ramstein”

group to coordinate “environmental
support” ????”

“The Ukraine Defense Contact Group (UDCG, also
known as the Ramstein groupl) is an alliance of 56
countries (all 32 member states of NATO and 24 other
countries) and the European Union supporting the
defence of Ukraine by sending military equipment in
response to the 2022 Russian invasion.] The group

coordinates the ongoing donation of military aid at
monthly meetlngs ' (Wikipedia)

Support - joint R&D activities and strengthening of
the measurement and data processing capabilities
of the most acute and comprehensive problems of
environmental damage in Ukraine, increasing the
monitoring, modelling and implementation
capabilities of Ukrainian teams.



https://en.wikipedia.org/wiki/Ukraine_Defense_Contact_Group#cite_note-2
https://en.wikipedia.org/wiki/Member_states_of_NATO
https://en.wikipedia.org/wiki/European_Union
https://en.wikipedia.org/wiki/2022_Russian_invasion_of_Ukraine
https://en.wikipedia.org/wiki/List_of_military_aid_to_Ukraine_during_the_Russo-Ukrainian_War
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