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Introduction

This is the report of the Vartius — Arkhangelsk road study made in the Northern Axis -
Barents Link (NABL) project of the Kolarctic CBC Programme. The Northern Axis — Barents
Link project is a project implemented with nine partners from four countries. NABL aims to
enhance regional transport possibilities and cross border mobility in the Barents Region.

The goal of this road study was to analyse line alternatives and preliminary impacts of Vartius
— Arkhangelsk direct road.

The study was launched in December 2020 and completed in May 2021. It is financed by the
Kolarctic 2014-2020 CBC Programme including the EU financing, Russian, Finnish, Swedish
and Norwegian national financing as well as own financing of the 9 partners.

The study was made under the supervision of the NABL project Lead Partner, the Regional
Council of Kainuu and prepared by the consultant group consisting of experts from Traficon
Oy (Finland, led) and Domer PK (Russia).

The study was conducted in a following sequence:

e contacting to main stakeholders (the federal and regional road administrations)

e obtaining and analysing the information available for the current roads that may be
used as parts of the direct road between Vartius and Arkhangelsk (in
the Republic of Karelia and in the Arkhangelsk Region)

e producing several road alignment variants

e making preliminary assessment on the road variants

e introducing variants to (consulting with) the current road administrations of reginal
and federal roads

e making preliminary costs estimates and impacts assessment of the road variants

e making proposal for development variants

During the work, the intermediate results were introduced to (consulted with) the following
road administrations:

GKU Arkhangelsk Regional Road Administration (“Arkhangelskavtodor’)

Republic of Karelia Road Authority, Petrozavodsk

FKU UPRDOR Kola, Petrozavodsk

FKU Agency of the federal road Moscow-Arkhangelsk, VVologda

Current driving distance between Vartius/Lytta border crossing and Arkhangelsk city centre
by car is 1200 km and estimated driving time 17 hours and 40 minutes. The route taken from
Yandex.ru-site goes through Kostomuksha, Kochkoma (A137), Medvezh’egorsk (E105),
Pudozh (A119), Kargopol, Plesetsk, Samoded (A215), Brin-Navolok to Arkhangelsk (M8).

Establishment of the Vartius/Lytta — Arkhangelsk federal road (partly as new road and partly
as improved current regional road) has been included in the “Russian Transport Infrastructure
Plan 2010-2030”. Russian Government Commission on Transport has included the direct
federal road Vartius/Lytta - Arkhangelsk into the “Long-term development plan until 2031”
(decision from 13.04.2018).

Northern Axis - Barents Link Project Report:
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Executive summary

Establishment of the Vartius/Lytta — Arkhangelsk federal road (partly as new road and
partly as improved current regionals road has been included in the “Russian Transport
Infrastructure Plan 2010-2030”. Russian Government Commission on Transport has
13.4.2018 included the direct federal road Vartius/Lytta - Arkhangelsk into the Long-term
Development Plan for the Network of Federal Public Roads until 2031.

This report has been produced by the Northern Axis — Barents Link (NABL) project with
goals to study and analyse road line alternatives and preliminary impacts. The road itself
would improve east-west transport possibilities inside NW of Russia and the Barents

Region.
Origin - destination by road distance currently | distance after the | difference between
by car new road by car current and new route
(km, hours) (km), (hours)

Arkhangelsk — Moscow 1200 km 16h

Arkhangelsk - St. Petersburg, via Vologda 1400 km 175h | 1145km 14h 255 km, 3.5h
Arkhangelsk - St. Pet., via Mirnyj, Vytegra | 1160 km 18 h 1145km 14h 15km, 4h
Arkhangelsk — Petrozavodsk via Pudozh 980km 15h 735km 11h 245km, 4h
Arkhangelsk- Murmansk via Pudozh 1600 km 23 h 1115km 16h 485km, 7h
Arkhangelsk- Vartius/Lytta via Pudozh 1200 km 19h 705km 11h 495km, 8h

The following principles have been followed during the planning process:

Current federal road A 137 between Vartius/Lytta border crossing and federal road “Kola” R-
21 will function as part of Vartius — Arkhangelsk direct road without variants. Development
of this road will continue based on the decisions of the “road owner”, UprDorKola.

When planning the road section variants between federal road “Kola” R-21 and Arkhangelsk,
the main idea has been to utilize fully the resource of current regional roads, municipal roads
and even roads “without owners”. That approach would bring a direct road connection quickly
into public use with rather low investments. After the direct road has been put into operation
with modest investments, the quality improvements of the road connection can be launched,
and they may last rather a long time. This way all the investments are immediately in use after
the opening of each rehabilitated road section.

The following describes road alignment variants analyzed between the crossing of federal road
R-21 (“Kola”) / federal road A 137 and Arkhangelsk. Variants between R-21 and the border
of the Republic of Karelia and the Arkhangelsk Region:

R-21 road - Nadvoicy — Valdai road — Arkhangelsk border (“red”, about 157 km)
R-21 road — Belomorsk — Nyuhcha - Arkhangelsk border (*yellow”, about 239 km)

Variants between the border of the Republic of Karelia /the Arkhangelsk Region and Onega

river:

The border of the Republic of Karelia — Zolotukha - railway station Nimenga — Trudovaya
Sloboda - a 1200 m long new bridge over Onega River (“red”, about 108 km)

The border of the Republic of Karelia — Zolotukha - railway station Nimenga — White Sea
coast - Trudovaya Sloboda - 1200 m long new bridge over Onega River (“red-black”, about
122 km)

The border of the Republic of Karelia — Zolotukha — railway stations Nimenga and Chasta -
Naumovskaya - 500 m long new bridge over Onega River ("red -violet”, about 128 km)

Northern Axis - Barents Link Project Report:
Study of Vartius/Lytta — Arkhangelsk Road 2021, 1.5.2021
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e The border of the Republic of Karelia — Zolotukha - railway stations Nimenga and Chasta -
Porog - 250 m long new bridge over Onega River ("red - blue”, about 149 km)

e The border of the Republic of Karelia — Unezhma — Zolotukha- railway station Nimenga —
Trudovaya Sloboda - 1200 m long new bridge over Onega River (“yellow-red”, about 102 km)

Variants between the Onega river and the city of Arkhangelsk:
e Onega town — Kyanda — Rikasikha and Arkhangelsk city via Arkhangelsk-Severodvinsk
current federal road M-8 (“red”, about 208 km)
e Porog — Kodino — Samoded (new road) — Brin-Navolok and Arkhangelsk city via current
Kholmogory federal road M-8 (“blue — brown”, about 328 km)
e Porog - Savinskij- Samoded — Brin-Navolok (via two current regional roads) and Arkhangelsk
city via current Kholmogory federal road M-8 (“blue”, about 468 km).

Forecast of the traffic volumes on the border of the Republic of Karelia and the Arkhangelsk
Region using the new road is 1200...1300 vehicles per day (24 h, Annual average daily traffic
— hereinafter referred to as AADT) in 2050 dividing 30-32% into heavy and 68-70% into
passenger cars. The new road would be partly constructed as a new and partly reconstructed
from the current road to class 111 with 90 km/h planning speed with 2 lanes (one carriageway)
and 7,5 m width.

A very preliminary economic assessment shows that the variant “red” would give the best
benefits to society against the investment (b/c = 2.3 or 13 years of paying back period). The
red variant would have the alignment through Vartius/Lytta — Kochkoma (A-137) — Kola road
(R-21) — Nadvoicy — Valdai road — Zolotukha - Maloshujka — upper Nimenga railway station
Nimenga — lower Nimenga - Trudovaya Sloboda - 1200 m new bridge over Onega River —
Onega — Kyanda — Rikasikha - Arkhangelsk city.

The cost of the road investment in “red” variant has been estimated of 32.500 MRub (about
360 M£) dividing 14.700 MRub (163 M€, 93 km reconstruction and 38 km new construction)
for the territory of the Republic of Karelia and 17.800 MRub (198 M€, 94 km reconstruction
and 13 km new construction) for the Arkhangelsk Region territory. Onega - Kyanda —
Rikasikha road improvement costs (161 km of regional road reconstruction) has not been
included in these figures, because the Arkhangelsk Region is planning to make them in the
nearest years. If also Onega-Kyanda-Rikasikha road rehabilitation costs would be included in
the Vartius - Arkhangelsk new road costs, the b/c - ratio would be 1.5 or 20 years of paying
back period.

Another alignment ("yellow”: Kola road (R-21) — Belomorsk - Nyuhcha - Unezhma -

Zolotukha- continuing to “red”) through the White Sea coast Vvillages in
the Republic of Karelia would be also feasible (b/c = 1.7 or 17 years of paying back period),
but only with the pre-condition that the road Belomorsk - Nyuhcha

reconstruction/construction would be made as investment by the Republic of Karelia and not
included in the road investment costs of the direct road.

The largest impacts of the new road will be inside Russian territories as for Arkhangelsk
inhabitants the road will bring the northern capital St Petersburg 15-255 km closer (depending
on the route used). The reginal centre Petrozavodsk would be 245 km and Murmansk 485 km
closer to Arkhangelsk than today. Moreover, the 2 million inhabitants of Western side of the
Barents Region would be 495 km closer than today about 1 million inhabitants of the

Northern Axis - Barents Link Project Report:
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Arkhangelsk Region. This would tremendously shorten the east-west distance (for people and
freight) between several regions in the Barents Region and bring new possibilities to faraway
territories of the EU.

Impacts to villages along the new road route and demography are positive. The new road
would increase GDP’s of the regions, countries, and the EU.

As recommendation for the improvement of the road planning/design process, it would be
advisable:

e using the possibilities of the Russian Constitute and Federal Laws ruling of the Environmental
Impacts Assessment and Citizen Participation in the road planning/design processes. Regional
legislation for that should be made/completed.

o sharing a road planning/design into several phases, where in the more overall phases could be
discussed and agreed upon the principles of the road with the society. This would ease the
tedious detailed design phase to go smoother.

As for the first implementation phases of the Vartius -Arkhangelsk road would be
recommended in the Republic of Karelia:
e Improvement of about 38 km section of "road without owner”, non-constructed road to from
Nadvoicy — Valdai regional road and border between the Republic of Karelia and
Arkhangelsk Region

and in the Arkhangelsk Region:

e Improvement of about 13 km section of current non-constructed ground winter road “without
owner” and carry out year - round road maintenance.

o Facilitating of about 1,5 km ice road (in winter) and ferry (in summer) over Onega River as a
service provided by the regional road administration. Organisation of current ferry is not
enough stabile (reliable) in producing that service.

e Going on with implementing of the project of the Onega — Kyanda — Rikasikha regional road
improvements.

When implementing the first steps of opening the route, the road through the following densely
populated areas shall be facilitated with road lighting and separate path or paths for light traffic
(walking and cycling):

e In the Republic of Karelia (variant “red”): Nadvoicy — Pristan Nadvoicy, Dubrovo,
Senguba, Ponga (together 13 km)

o In the Arkhangelsk Region (variant “red”): Zolotukha, Maloshujka, Upper Nimenga, railway
station Nimenga, Lower Nimenga, Ponga subdistrict of Onega river south bank, Trudovaya
Sloboda, new bridge over Onega river (together 17 km)

e In the Arkhangelsk Region in Onega- Rikasikha road: Onega town, Pokrovskoe, non-
commercial gardening association Lesopil'shchik — non-commercial gardening association
Stroitel (along the sea embankment), Tamica, Kyanda, cottage villages Taiga 1, 2 and 3 as
well as from Pinki to Rikasikha, (together 57 km)

¢ In the Republic of Karelia, if variant “yellow” there will be implemented, locations and
indicative lengths of densely populated areas and accordingly road sections with road lighting
and separate path or paths for light traffic would be: Sosnovec, Zolotec (Matygora — Vygostroi)
railway station Vig, Belomorsk, Suhoe, Virma, railway station Virma, Sumskij Posad,
Kolezhma, village Nyuhcha - railway station Nyuhcha, Unezhma (together 27 km).

It is recommended to alter the Russian Government Decision (13.04.2018) of the end point
location of the future federal road between “Kola R-21” and “M-8" from Brin-Navolok into

Northern Axis - Barents Link Project Report:
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Rikasikha. The first gives cost- benefit ratio 0,6 and paying back period 49 years. The last
gives cost- benefit ratio 1,5 and paying back period 20 years.

The questions, by whom and when the road works could be implemented, will be solved
during negotiations between current owners of the road (local and regional administrative
bodies) and the potential future owner or owners of the road (federal road authorities).

Northern Axis - Barents Link Project Report:
Study of Vartius/Lytta — Arkhangelsk Road 2021, 1.5.2021



9 (85)

Pe3iome

Co3znanne aBTOIOPOKHOTO MapHipyTa — peepanbHOi Tpaccel Baptuyc/JItoTTs — ApXaHTenbCcK — 3a
CYET HOBOTO CTPOUTENBCTBA, PEKOHCTPYKIMH W KamUTAILHOTO PEMOHTa CYIIECTBYIOIIUX
PETHOHANBHBIX TPacc BKIIOUEHO B «IInaH pasBUTHS TpaHCIOPTHON WUHOpacTpykTyphl Poccuiickoii
®enepaunu  2010-2030». IlpaBuTenbCcTBEHHAs KOMHCCHS MO TPAHCIOPTY BKJIIOUMIIA MPIMOE
aBTOZOPOKHOE coobmieHne Baptuyc/JIroTTs — Apxanrenbek B «I11aH MepcrneKTHBHOTO Pa3BUTHS CETH
ABTOMOOMJILHBIX JIOPOT O0IIEro noik30Banus Genepanproro 3Hauenus 10 2031 roma».

Hactosmmii otyer moAroTroBieH B pamkax npoekTta «CeBepHas och — bapenn JIuak» IIporpaMmel
MPUTPAaHUYHOTO COTpyAHHUYecTBa «KOMapKTHK» € LENpI0 M3yYEHUS M aHalHu3a albTepHATHBHBIX
BapUaHTOB TPACCUPOBKU M BO3IEWCTBHUS. Tpacca yaydIIUT IIMPOTHOE TPAHCIOPTHOE COOOLICHUE B
Cesepo-3anagnom PenepansHoM Oxpyre Poccuniickoit denepannn, a Takxke B bapeH1ieBoM pervoHe.

PaccrostHue n Paccrosiane u Paznuna mexay

MPOAOIDKUTEIBHOCTh | MPOJIOJDKUTENBHOCTD | CYIIECTBYIOIIUM U
aBTOMOOMIIBHOM aBTOMOOMIBHOM HOBBIM MapIIpyTOM
MOE3/IKU B M0€3/IKU IO HOBOMY
HACTOSIIIIUNA MOMEHT | aBTOJIOPOKHOMY
COOOLIECHUIO
Apxanrenbck — Mocksa 1200 km 16 yac
Apxanrenbck — CaHKT- 1400 km 17,5 uac 1145 km 14 yac 255 kM, 3,5 yac
[TetepOypr uepe3 Bomoray
Apxanrenbck — CaHKT- 1160 km 18 yac 1145 xm 14 yac 15 kM, 4 gac
[TetepOypr uepe3 Boiterpy
Apxanrensck — IlerpozaBoxack | 980 km 15 uac 735xm 1luyac 245 kM, 4 yac
yepes [lymox
Apxanrenbck —  Mypmanck | 1600 km 23 wac 1115 km 16 yac 485 kM, 7 yac
yepes [lymox
Apxanrensck- Baprtuyc-Jlrorts | 1200 km 19 wac 705 kM 11 4ac 495 kM, 8 yac

yepes [lynox

HpI/I IIOATOTOBKE K MCCIICIOBAHUIO UCIIOJTHUTEIb PYKOBOACTBOBAJICA CICAYIOIIAM:

* Cymectyomas ¢eaepanbaas Tpacca A-37 0T MEKAYHApOAHOTO MOTPaHUIHOIO MMyHKTa Baptuyc-
Jiorts nmo QenepanbHoit Tpaccel «Koma» Oynmer (QyHKUIMOHHUPOBaTh, KaK YacTb MPSIMOTO
aBTOAOPOXKHOTO coolOmennss Baptuyc — Apxanrenbck. Pa3BuThe HaHHOTO aBTOIOPOXKHOTO
cOOOIIeHHsI TPOJOJDKUTCS Ha OCHOBaHMM pemeHnd @enepanlbHOTO Ka3eHHOTO YUpekKICHHS
«Ynpasnenue  aBromoOmneHOW — Maructpanmu — Caskrt-IlerepOypr-Mypmanck — @enepanbsHOro
nopoxkHoro areHtrctBa» (OKY Vmpmop «Koma»), B omepaTHBHOM YIpaBICHHH KOTOPOTO JaHHAs
Tpacca HaXOJUTCS.

* ['oTOBsl anbpTepHATHBHBIC BAPHAHTHI JOPOXKHBIX YYaCTKOB MeXIy ¢enepanbHoil moporoi P-21
"Kona" m ApxaHreabCKOM, HMCIOJIHUTENb HCXOAWI M3 HEOOXOAWMOCTH MOJHOTO HCIIOJIB30BaHMUS
pecypca IEMCTBYIOUIMX PErHMOHAIBHBIX JOPOT, MYHHUMNAIBHBIX JOpOr, a Takxke Jopor Oe3
0aaHCOBOM NpPUHAIUICKHOCTH. Takod MOAXO0[ MO3BONMI OBl OBICTPO BBECTH B OOIIECTBEHHOE
MOJIb30BaHUE TIPSIMOE aBTOJOPOXKHOE COOOIICHHWE MPU JTOCTATOYHO HU3KMX HMHBeCTHHUAX. [locne
BBOJIa B JKCIUIyaTallMio MPSMOTO aBTOJOPOXKHOTO COOOLICHHUS 3a cYeT HEOONBIINX HHBECTHLMI,
MOKHO OyAeT MPHUCTYNUTh K €ro KaueCTBEHHOMY JOJITOCPOYHOMY YIIydlIeHHI0. Takum oOpasom,
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6y,I[GT obecreyeHo HEMCIJICHHOC MCIIOJIB30BaHHUEC BCEX I/IHBCCTI/ILII/Iﬁ MOCJIC OTKPBITHA KaXIO0IO
OTPCMOHTHUPOBAHHOI'O YUAaCTKa aBTOJOPOI'U.

Hwuxe npuBeieHo onricaHNe BAPUAHTOB TPACCUPOBKU yUacTKa TPACChI OT APXaHTeNbCKa 0 Pa3BsI3KU
(denepanbubix gopor P-21 «Kona» u A-137.

BapuanTtst ot P-21 1o rpanuust PecrryOnuku Kapenust u Apxanrenbckoi o0nactu:

* Tpacca P-21 — HagBouusl — Banpait — rpanuna ApxaHreinbckoi 00aacTu («kpacHas», okoio 157
KM)

* Tpacca P-21 — benomopck — Hroxua — rpanuiia Apxanrenbckoi obnactu («kenras»», okoio 239
KM)

BapuanTs! ot rpannusl Pecyonuku Kapenust u Apxanrensckoi odnactu 10 pexu Onera:

* I'pannna Pecnybnmuku Kapenms — 3onotyxa — x/a cranuus Humensra — TpynoBas CrnobGona —
HOBBII MOCT npoTshkeHHOCThI0 1200 M uepe3 pexy OHery («kpacHbIii», okoio 108 km)

* ['pannna PecnyOnuku Kapenus— 3omnotyxa - x/m crannuss Humensra — Geper benoro mops —
Tpynosast Cio6oaa — HOBBII MOCT npoTskeHHOCThI0 1200 M wyepe3 peky OHera («KpacHBIH», OKOJIO
122 xm)

* I'panuna PecriyOmuku Kapenusi— 3omotyxa — /a1 cranuun Humensra — llacta — HaymoBckas —
HOBBIN MOCT npoTshkeHHOCThI0 500 M yepe3 peky OHera («kpacHO-(pHOIETOBBII», 0KOJIO 128 kM)

* I'panuna Peciybnuku Kapenus— 3onotyxa - /1 crannus Humensra — Hlacta — [opor - HOBBIH
MOCT npoTshKeHHOCTBIO 250 M depe3 pexy OHery (KKpacHO-CHHHI», 0koi10 149 kM)

* I'panuna Pecnybmuku Kapenus — Yuexma — 3onotyxa — x/n cranuus Humensra — TpynoBas
Crnobona — HOBBIN MOCT POTsbKeHHOCTBI0 1200 M depe3 pexy OHera (<oKenTo-KpacHbIii», okono 102
KM)

Bapnants! ot pexu OHera 10 ApxaHrenbcka:

* T'opog Onera— Ksanpga — Pukacuxa v ropos ApXaHrenbeK 1o y4acTKy ApxaHrenbck—CeBepoIBUHCK
denepanbHoii Tpacchl M-8 («kpacHbiii, okono 208 km)

* Ilopor — Kommno — Camopnen (noBas nopora) — bpun-HaBomok u ropox ApXaHTelbCK MO
denepanbHoii Tpacce M-8 «Xoamoropb» («romy0oi-KOpUYHEBBI», 0KOJIO 328 KM)

* Ilopor — CaBunckuii — Camonen — Bpun-HaBonok (o JByM CyIIECTBYIOIIMM PETHOHAIBHBIM
Tpaccam) ¥ TopoJl ApXaHTelbeK o ¢enepainbHoil Tpacce M-8 «Xonmorops» («romy6oii», okono 468

B 2050 romy mporHosupyeMble OOBEMBI IEpeBO30K Ha rpanuue PecnyOmuku Kapenus u
ApxaHrenbckoi obnmactu o HoBo# nopore cocrasst 1200-1300 TpaHCTIOPTHBIX CPEACTB B CYTKH (24
4y, CCU), rae nonst rpy3oBoro aBrotpancnopra cocraBut 30-32%, nerxoBoro — 68-70%. HoBoe
aBTOZOPOXKHOE cooOIIeHne OyaeT COCTOSATh M3 y4yacTKa HOBOTO CTPOMTENBCTBA M y4acTKa C
peKoHCTpyKIMen cymectBytomiei goporu o |1l kareropuu, ¢ npoextHol ckopocThio 90 km/4 ¢ 2
nosiocamMu JBWXeHus (o1Ha mpoe3kasi yacTh) U IMPUHOM 7,5 MeTpa.

[lo mpenBapuTenbHOI SKOHOMHYECKOH OIIEHKE, KKPaCHBIA» BapUaHT 00ECTIEUUT HAWTYULIHE BHITOBI
JUIsL cOOOIIeCTBa OTHOCHTEIBFHO WHBECTUIMH (COOTHOIICHHME BBITON M 3arpar 2,3 TpH IEpPUOIC
okymaemoctu 13 net). Ilo «kpacHOMY» BapHaHTy Tpacca MoWeT mo mapumpyty Bapruyc/JlrorTs —
Koukoma (A-137) — tpacca P-21 «Kona» — Hanouns! — Bannaii — 3omotyxa — Manonryiika — Bepxusist
Humensra — amxasist Humensra —Tpynosas Cno6ona - HOBBI MocT npoTshkeHHOCThIo 1200 M wepes
pexy Onera — Onera - Ksua - Pukacuxa - ApXaHrenbCk.

CrouMOCTh JIOPOXHBIX MHBECTHHMH B "KpacHoM" BapuaHTe oueHuBaercs B 32.500 mMuuimoHOB
py6neii (oxoso 360 MitH. €BpO), U3 KOTOPBIX 14,7 MUIUTHOHOB py0iIei (pekoHCcTpyKIms 93 KM 1 HOBOE
CTPOUTENLCTBO 38 KM) puXoauTcs Ha Tepputoputo Pecriyomuku Kapenus, a 17,8 mumnonos pyoneit
(pexoHcTpyKIUs 94 KM M HOBOE CTPOHUTENBCTBO 13 KM) — Ha TEPPUTOPHIO APXAHTEIBCKON 00JIACTH.
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3atparsl Ha OaaroycTpoiictBo noporu Onera — Ksrna — Pukacuxa (161 kM peKOHCTPYKIMHU 00JIaCTHOM
JOpOTH) B 3TH IIM(PHI HE BKITFOUCHBI, TaK KaK JAaHHBIC 3aTPAThI 3aJI05KEHBI B O0JDKETe ApPXaHTeIbCKON
obnactu Ha Onvkaiiime ronsl. [lpu BkimodeHny 3aTpat Ha OmaroyctpoicTBo goporu OHera — Ksnaa
— Pukacuxa B 3aTparbl MO HOBOMY aBTOIOPOKHOMY cooOLIeHHI0 BapTuyc — ApxaHreibck,
COOTHOILIEHHE BHITOA U 3aTpar coctaBuT 1.5 mpu neprone okymnaemoctu 20 ner.

Eme omna TpaccupoBka («wkenrtas». Tpacca P-21 «Koma» — Bemomopck — Hroxya —Yhexma —
30510Tyxa, BCE OCTAIBHOE 0 «KPACHOM») depe3 HaceleHHble MyHKTHI Oepera bemoro mops B
Pecriyonmuke Kapenust Takxke Oyner peHTaOenbHOW (COOTHOLIGHHE BBITOJ W 3atpar 1.7, mepuon
oKkymaemMoctu 17 JeT), HO TOJNBKO IpPU YCIOBUH, €CIH CTPOMTEIBCTBO/PEKOHCTPYKIMS TPAcChl
Benomopck — Hroxua Oyner BoimonHeHa Kak uHBecTHHMA PecriyOnuku Kapenms, Oe3 BkioueHUs
JAHHBIX HHBECTHULIUI B CTOMMOCTD IPAMOTO aBTOAOPOKHOTO COOOILICHHUSI.

HauOonpiee Bo3aeiicTBHe HOBas A0pora OKakeT Ha TeppUTOpud Poccum, Tak Kak Ui >KUTeneH
ApxaHrenbcka oHa OpuOMM3UT ceBepHylo crommny — Caskrt-llerepOypr — nHa 15- 255 kwm.
Pernonanbueiii nentp IlerpozaBoack craner Ha 245 kM, a Mypmanck — Ha 485 kM Ommke K
Apxanrenscky. [Ipu aTom Ha 495 KM COKpaTHTCS paccTOSHUE MEKAY ABYMSI MUJUTHOHAMH KHUTENECH
3anasHol yacTu bapeHIieBa pernona u MIJUIMOHOM XKHUTeNed ApXaHreIbCKON 00JacTi. 3HAYUTENBHO
YMEHBIINTCS] JUCTaHLUS TPY30BBIX M MACCAKUPCKUX MEPEBO30K MEXKIY HECKOJIBKUMH PErHOHAMH
BapenneBa permoHa, OTKpOIOTCS] HOBBIE BO3MOYKHOCTH ISl OTJaNIeHHBIX Tepputopuii EC.

BozneiicTBre Ha HacelIeHHbIE MYHKTHI, PACIOI0KEHHBIE BAOIb HOBOTO aBTOIOPOKHOTO MapIIPyTa, U
JeMorpaduyeckue MoKazaTeNu SBJSAIOTCS MoJoxuTenbHeIMH. HoBas nopora yeemmuut BBII
peruoHos, ctpat u EC.

B kadecTBe peKOMEHIAINUHU TI0 YIYUIICHHIO TpoIlecca TNIaHUPOBAHHUS/TIPOCKTHPOBAHUS TOPOTH OBLIO
OBI 11e51eCO00pa3Ho:

* WCIMOJIb30BaTh BO3MOKHOCTH POCCHICKOTO 3aKOHOJATENLCTBA B YaCTH OIICHKU BO3JCHCTBUS Ha
OKPYKAIOIIYIO CPEAY M yYacTHs TPaXKIaH B MPOIECCe JOPOKHOTO TIAHHPOBAHHS/TIPOCKTUPOBAHUS.
J171s 5TOTO JOMHKHO OBITH PUHSTO/3aBEPIICHO PETHOHATBHOE 3aKOHOAATEILCTBO.

* Pa3ICTUTh JOPOKHOE TUIAHUPOBAHHE/ TIPOSKTUPOBAHKE Ha HECKOJILKO JTAIOB, I/I¢ Ha OoJiee 00IInX
3Tarnax MOKHO OBLIO ObI 00CYIUTH M COTIIACOBATEL MPUHIIUTIBI JOPOTH C COOOIIECTBOM. DTO 00IETUHIIO
OBbI TPYAOEMKYIO CTANIO ACTATLHOTO MPOCKTUPOBAHUS.

HpOCKT MpAMOTO aBTOAOPOKHOIO C006]J_ICHI/I}I BapTI/ch—ApXEIHFeJ'II:CK PCKOMCHAYCTCA pa3AC/IMTh Ha
notel. Ha IIEPBOM DTaAIEC peaIn3aliu PCKOMCHIYCTCA:

B Pecny6nuke Kapemnwst:
Kanuransublii peMoHT okoo 38 kM ydacTka 0e3 0anaHCOBOM NMPHHAATEKHOCTH, OT PETHOHAIBLHOU
noporu HanBowuiel — Bannaii 1o rpanunst Pecniy6nuku Kapenust u Apxanrenbsckoi oonactu

A Taxke B ApXaHrenbCKoH 00J1acTu:

* KanutanbHeli pEeMOHT M KpYIJIOrogu4yHOE coiepkaHue 13 kM ywactka Oe3 OanmaHcoBoi
MPUHAUICKHOCTH CYIIECTBYIOIIETO IPYHTOBOT'O 3UMHHUKA.

* Oo6ecneyenue okouo 1,5 kM j1e1oBo# 1oporu (3MMoii) U MapOMHO# TIepeTpaBsl (JIETOM) Yepe3 peKy
OHera B KauecTBe YCIYrd, TMPEJOCTAaBIsEMON OONAacTHOM JOPOXKHOW aJIMHHUCTpaLHEH.
JleficTBytolIee MapoOMHOE COOOLICHUE HEIOCTATOYHO CTAOMIBHO (HAIEKHO) VIS TMPEIOCTABICHHS
3TOTO CEepBHCA.

* [IpomomkeHue peKOHCTPYKLINH pernoHabHON Tpaccsl Onera — Ksinna — Pukacuxa.

B nepByto odepens He0OX0AMMO 00yCTPOUTD TOPOKHOE OCBEIIEHHUE M TPACCHI JIETKOBOT'O TPAHCIIOPTa
(TeImexXoAHBIA U BEOCHIICIHBII) IS JOPOTH, MPOXOJSIICH uYepe3 CIEAyIOLIHe T'yCTOHACCICHHBIS
paiioHBI:
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* B Pecnyonuke Kapenust («xpacubiit» Bapuant): Hamsounsr — IIpucrans Hamsowutsl, yoposo,
Cenry0a, [lonbra (Bcero 13 km)

* B Apxanrenbckoil obonactu («kKpacHbIi» BapuaHT): 3010TyXxa, Manomyiika, Bepxuss Humensra,
/1 cranius Humensra, Hwkasas Humensra, [lonbsra, Mukpopaiion Ha 1okHOM Oepery peku OHera,
Tpynosast Crobona, HOBBIIT MOCT uepe3 peky Onera Bcero 17 km)

* B Apxanrensckoit obmactu Ha Tpacce Onera - Pukacuxa: ropon Ownera, [lokposckoe, CHT
«Ctpoutens» - CHT «Jlecomunbiiuk» (Baojib mobdepeskbs), Tamuna, KsaHaa, KOTTSIKHBIE MOCETKH
Taiira 1, 2 u 3, a Taxke ot [Tunku q0 Pukacuxu (Bcero 57 km)

* B Pecnybmuke Kapenus, mnpu peanmzalid <KEITOTO» BapUaHTa, MECTOMOJNIOXKCHUE U
OPUEHTUPOBOYHAS MPOTIKEHHOCTh TYCTOHACEIEHHBIX PalOHOB U, COOTBETCTBEHHO, YYaCTKOB OPOT
C JOPOXKHBIM OCBEIICHHEM M OTICIbHBIMU TpaccaMu Jierkoro Tpancroprta: CocHoBel, 30J0TeI]
(Maturopa - Beiroctpoit), x/n cranius Bur, benomopck, Cyxoe, Bupma, x/mn cranius Bupwma,
Cymckuii [Tocan, Kosemima, nepesus Hroxua - %/ cranuus Hroxga, YHexma (Bcero 27 km).

Pexomennyercst BHecTu u3MeHeHHs] B moctaHoBieHue IIpaButensctBa Poccuiickoit ®Dexpeparuu
(13.4.2018) o mecTomonokeHHN KOHEYHOH TOUKHM OyayIel eaepaibHoOii foporu oT Tpacesl Koma P-
21 nmo Ttpaccet M-8 ot bpun-HaBomoka no Puxacuxu. CormacHo moctanoBienuto ot 13.4.2018,
COOTHOIIICHHE 3aTpaT U BbIroa coctaBisieT 0,6, a cpok okymaemoctu — 49 net. B cnyuyae uaMeHeHus
COOTHOIIICHHE 3aTPaT U BRITOJ] cOoCTaBHT 1,5, a cpok okymaemoctu - 20 jer.

Bomnpockl 0 ToM, KeM 1 KOTJja MOTYT OBITh OCYIIECTBIICHBI IOPOKHBIE PaOOTHI, OyIyT pemarbes B X0/e
NEPErOBOPOB  MEXJy HBIHCIIHMMHU BIaJeibllaMH aBTONOPOT (MECTHBIMH W PETHOHAIbHBIMH
AIMUHUCTPAIMSIMU) W TOTCHUHMAIBHBIM OYAyIIMM BIAJCIBIEM WM BJIaAeibllaMd aBTOJOPOT
(benepambHBIMK TOCYTAPCTBEHHBIMHI OPTaHAMH).
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1. Planning principles and variants in different sections

1.1 Federal and regional programs, strategies, and plans

Establishment of the Vartius/Lytta — Arkhangelsk federal road (partly as new road and partly
as improved current regional roads) has been included in the *“Russian Transport
Infrastructure 2010-2030”. A snapshot from that schema is in picture below.
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Picture. Snapshots from the ““Russian Transport Infrastructure 2010-2030”

Northern Axis - Barents Link Project Report:
Study of Vartius/Lytta — Arkhangelsk Road 2021, 1.5.2021



14 (85)

Russian Government Commission on Transport has included the direct federal road
Vartius/Lytta - Arkhangelsk into the “Long-term development plan until 2031” (decision from
13.04.2018).

Road route Arkhangelsk — Rikasikha - Onega — Nadvoicy is included in the Strategy of Socio-
economic Development of the Arkhangelsk Region until 2035.

GKU Arkhangelsk Regional Road Administration (Arkhavtodor) is carrying out preparation
works (planning/detailed design) to road section between Onega and Rikasikha and
implementation is planned in nearest years. It is part of the “red” variant introduced later in
this report.

The Republic of Karelia Road Authority is conducting a study of variants of development of
regional road between Belomorsk town and Nyuhcha village. There is no information of when
the road will be implemented. This road section is a main part of the “yellow” variant
introduced later in this report.

1.2 Principles in this road pre-study

The following principles has been followed during the planning process:

Current federal road A 137 between Vartius/Lytta border crossing and federal road “Kola” R-
21 will function as part of Vartius — Arkhangelsk direct road without variants. Development
of this road will continue based on the decisions of the “road owner”, UprDorKola.

When planning the road section variants between federal road “Kola” R-21 and Arkhangelsk,
the main idea has been to utilize fully the resource of current regional roads, municipal roads
and even roads “without owners”. That approach would bring a direct road connection quickly
into public use with low investments. After the direct road has been put into operation with
modest investments, the quality improvements of the road connection can be launched, and
they may last rather long time. This way all the investments are immediately in use after the
opening of each rehabilitated road section.

1.3 Distribution of the planned road in sections
To make variants and analyses, the road was divided into four sections:

e Road between Lytta/Vartius border crossing —and R-21 (current federal road A — 137 between
EU/Russian border and St. Petersburg — Murmansk federal road R-21)

e Variants between Nadvoicy and the border of the Republic of Karelia and the Arkhangelsk
Region

e Variants between the border of the Republic of Karelia and the Arkhangelsk Region and
Onega river

e Variants between Onega river and current federal roads near the city of Arkhangelsk

Northern Axis - Barents Link Project Report:
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1.4 Road between Vartius/Lytta and current federal road “Kola” (R-21)

The road section between Lytta/Vartius Russian/Finnish border crossing and St. Petersburg —
Murmansk federal road at Nadvoicy is already a current federal road (A-137). This section is
232,3 km long, asphalt-paved road between R-21 Kola — Tiksha — Ledmozero — Kostomuksha
— border with Finland. It is situated in the Segezha and Muezerskij Districts and the
Kostomuksha District of the Republic of Karelia. Most of the road is currently in class 111 (202
km) and a small part (30 km) in class IV. It has 11 bridges with total length of 412 m.
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Picture. Road section between Vartius/Lytta — ““Kola’ federal road R-21 or E105 (map: Yandex.ru)
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Picture. Road between Vartius/Lytta road border crossing and Kostomuksha
(Photo: Vyacheslav Lyapin, Domer PK)

Picture. Road between Vartlus/Lytta road border cr ossmg and Kostomuksha
(Photo: Vyacheslav Lyapin, Domer PK)
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The current federal road A — 137 is the first section of the future Vartius/Lytta — Arkhangelsk
road. No variants have been introduced nor assessed for this federal road managed by the FKU
UPRDOR ”Kola” with headquarters in Petrozavodsk.

1.5 Variants between R-21 (Kola-road) and border of the Republic of Karelia and the
Arkhangelsk Region

Two variants have been introduced and assessed for the Vartius — Arkhangelsk road between
the federal road “Kola” (R-21) and the border of the Republic of Karelia and the Arkhangelsk
Region. They are:

e R-21 road - Nadvoicy — Valdai road — Arkhangelsk border (“red”, about 157 km)
e R-21 road — Belomorsk — Nyuhcha - Arkhangelsk border (“yellow”, about 239 km)

They are located in the Segezha District and Belomorsk District.
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This route variant continues from crossing of the roads R-21 and A-137 to south on the

1.5.1 The “red” road variant R-21 road — Valdai road - the Arkhangelsk Region
border
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Picture. Road variants between ““Kola” federal road (R-21 or E105) and border of the
Republic of Karelia and the Arkhangelsk Region (map: Yandex.ru)

following road sections:

The length of this “red” variant section in the Arkhangelsk Region is together about 157 km.
Most of the road is currently in class IV and the “non-owner” section in class V. The section
has 13 bridges with total length of 432 m. If to count together the length between Vartius/Lytta

Federal road “Kola” R-21 (E105) for about 6 km between A137 and Segezha road
“Kola” — Segezha road 11,2 km (a section of current regional road)

Access to Nadvoicy road 8,7 km (whole current regional road)

Nadvoicy — Ponga — Valdai - Vochmozero 93 km (a section of current regional road)

private (“with no owner”), non-constructed road to border between the Republic of Karelia and the

Arkhangelsk Region 38 km (whole current private road)
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border crossing and border between the Republic of Karelia and the Arkhangelsk Region, it
will be about 389 km during the “red” variant.

Picture. Current Nadvoicy—Ponga-Valdai-Vochmozero road
(Photo: Vyacheslav Lyapin, Domer PK)

Picture. Current private (“‘with no owner’”), non-constructed road between Nadvoicy—Ponga—Valdai-
Vochmozero road and border of the Republic of Karelia and the Arkhangelsk Region
(Photo: Vyacheslav Lyapin, Domer PK)
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1.5.2 The “yellow” road variant R-21 road - Belomorsk — Nyuhcha — the
Arkhangelsk Region border

This route variant continues from crossing of the roads R-21 and A-137 to north on the
following road sections:

Federal road “Kola” R-21 (E105) for about 46 km between A137 and Belomorsk road

R-21 — Belomorsk road 45 km (whole current regional road)

Belomorsk — Sumskij Posad 49 km (whole current regional road)

Sumskij Posad — Kolezhma 25,5 km (whole current regional road)

Kolezhma - Virandozero 25,5 km (new regional road under planning)

Virandozero — Nyuhcha 22 km (whole current regional road)

Nyuhcha - the border of the Republic of Karelia and the Arkhangelsk Region, 26 km (new regional
road and a 100 m bridge over the main railway Belomorsk-Obozersjkij needed)

The length of this “yellow” variant section is together about 239 km. Most of the current roads
are in class IV and only R-21 road is in class I1l. About 52 km of new road is needed to
construct. The current sections have 24 bridges with total length of 1338 m. If to count together
the length between Vartius/Lytta border crossing and border between the Republic of Karelia
and the Arkhangelsk Region via this “yellow” variant, it will be about 471 km.

Picture. Current Belomorsk — Sumposad regional road in the Republic of Karelia
(Photo: Vyacheslav Lyapin, Domer PK)
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Picture. Current Sumposad - Kolezhma regional road in the Republic of Karelia
(Photo: Vyacheslav Lyapin, Domer PK)

Picture. Current road near Kolezhma in the Republic of Karelia
(Photo: Vyacheslav Lyapin, Domer PK)
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1.6 Variants between the border of the Republic of Karelia and the Arkhangelsk
Region and Onega River

Five route variants have been introduced and assessed for the Vartius — Arkhangelsk road
between the border of the Republic of Karelia and the Arkhangelsk Region and Onega river.
They are:

e “red” variant: border of the Republic of Karelia — Zolotukha- railway station Nimenga — Trudovaya
Sloboda and a 1200 m new bridge over Onega River and to Onega town (about 108 km)

e “red and black” variant: border of the Republic of Karelia — Zolotukha - Maloshujka — bank of
White Sea - Trudovaya Sloboda - 1.2 km new bridge over Onega River - Onega town (about 122
km)

e “red and violet” variant: border of the Republic of Karelia — Zolotukha - Maloshujka — railway
stations Nimenga and Chasta - along the north side of main railway to Naumovskaya - 500 m new
bridge over Onega River - Onega town (about 128 km)

e “red and blue” variant: border of the Republic of Karelia — Zolotukha - Maloshujka — railway
stations Nimenga and Chasta - along the south side of main railway to Porog - 250 m new bridge
over Onega River and continuing to Onega town (about 149 km)

e “yellow and red” variant: border of the Republic of Karelia (near Unezhma) — Zolotukha- railway
station Nimenga — Trudovaya Sloboda and a 1,2 km new bridge over Onega River and to Onega
town (about 102 km)

The new bridge over Onega River is a very valuable and costly object to construct. In the road
alignment variants has been preliminary assessed three variants of the bridge locations:

e Trudovaya Sloboda (with river width about 1200 m)

o Naumovskaya (with river width about 500 m) and

e Porog (with river width about 250 m).

At this phase as the length of a bridge has been taken the width of the river on that bridge location
without bridge that is more detailed planning. In more detailed planning and design phases should
be investigated, if the 1200 m bridge in ”red” variant can be implemented much shorter. This
decision needs negotiations between the responsible authorities.

These road variants are located on Onega, Primorskij and Kholmogory Districts.
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Picture. Road variants between border of the Republic of Karelia and the Arkhangelsk Region and Onega
river (map: Yandex.ru)

1.6.1 The “red” variant: border of the Republic of Karelia — Zolotukha- railway
station Nimenga — Trudovaya Sloboda - Onega town

This route variant continues from crossing of the border of the Republic of Karelia and the
Arkhangelsk Region on the following roads:

border of the Republic of Karelia — Zolotukha 34,9 km (whole current municipal road)
Zolotukha — Maloshujka 24,2 km (whole current municipal road)

Maloshujka — railway station Nimenga 13,7 km (whole current municipal road)
railway station Nimenga — village Nimenga 8 km (whole current regional road)
current non-constructed ground road 13 km (whole current road without owner)
Vorzogory — Onega 13,3 km (a section of the current regional road)

a 1,2 km new bridge over Onega River between Trudovaya Sloboda and Onega town

The length of this “red” variant section is together about 108 km. Most of the current roads
are in class V and about 13 km of new road has to be constructed. The current sections have
11 bridges with total length of 320 m. If to count together the length between Vartius/Lytta
border crossing and Onega town via this “red” variant, it will be about 485 km.
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Picture. Current border of the Republic of Karelia and the Arkhangelsk Region — Zolotukha municipal road
(near Zolotukha village)
(Photo: Vyacheslav Lyapin, Domer PK)

Picture. Current Zolotukha — Maloshujka municipal road
(Photo: Vyacheslav Lyapin, Domer PK)
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Picture. Current Zolotukha — Maloshujka regional road (near Maloshujka)
(Photo: Vyacheslav Lyapin, Domer PK)
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Picture. Current non-constructed ground road (without owner, near Nimenga village)
(Photo: Ivan Sinitsin, Onega District Administration)
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Picture. Current non-constructed ground (winter) road without owner
(Photo: Ivan Sinitsin, Onega District Administration)

Picture. Current non-constructed ground (winter) road without owner
(Photo: Ivan Sinitsin, Onega District Administration)
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Picture. Current Vorzogory — Onega regional road (near Onega River)
(Photo: Ivan Sinitsin, Onega District Administration)
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Picture. Location of the new bridge over Onega River between Trudovaya Sloboda and Onega town
(Photo: Vyacheslav Lyapin, Domer PK)
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1.6.2 The ”red and black” variant: border of the Republic of Karelia — Zolotukha -
Maloshujka —White Sea Coast - Trudovaya Sloboda and to Onega town

This route variant continues from crossing of the border of the Republic of Karelia and the
Arkhangelsk Region on the following roads:

border of the Republic of Karelia — Zolotukha 34,9 km (whole current municipal road)
Zolotukha — Maloshujka 24,2 km (whole current municipal road)

Maloshujka — railway station Nimenga 13,7 km (whole current municipal road)

railway station Nimenga — village Nimenga 8 km (whole current regional road)

current non-constructed ground road along the White Sea coast 16,5 km (a section of current road
without owner)

e Vorzogory — Onega 24 km (whole current regional road)

e al,2km new bridge over Onega River between Trudovaya Sloboda and Onega town

The length of this “red” variant section is together about 122 km. If to count together the
length between Vartius/Lytta border crossing and Onega town via this “red-black” variant, it
will be about 511 km.

1.6.3 The ”red and violet” variant: border of the Republic of Karelia — Zolotukha -
Maloshujka — railway stations Nimenga and Chasta - along the north side of main
railway to Naumovskaya with 500 m new bridge over Onega River to Onega town

This route variant continues from crossing of the border of the Republic of Karelia and the
Arkhangelsk Region on the following roads:

border of the Republic of Karelia — Zolotukha 34,9 km (whole current municipal road)
Zolotukha — Maloshujka 24,2 km (whole current municipal road)

Maloshujka — railway station Nimenga 13,7 km (whole current municipal road)

railway station Nimenga — village Chasta 14,5 km (whole current regional road)

new road between villages Chasta and Naumovskaya along the north side of the main railway 29
km

e and new bridge over Onega River of 0,5 km (new regional road)

e asection of the road Savinskij — Yarnema - Onega 11 km (section of current regional road)

The length of this “red and violet” variant section is together about 128 km. If to count together
the length between Vartius/Lytta border crossing and Onega town via this “red-violet” variant,
it will be about 517 km.
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Picture. Location of the new bridge over Onega River near Naumovskaya village and the current regional road
Savinskij — Yarnema - Onega (near Onega town)
(Photo: Vyacheslav Lyapin, Domer PK)

1.6.4 The ”red and blue” variant: border of the Republic of Karelia — Zolotukha -
Maloshujka — railway stations Nimenga and Chasta and along the south side of main
railway to Porog with 250 m new bridge over Onega River and to Onega town

This route variant continues from crossing of the border of the Republic of Karelia and the
Arkhangelsk Region on the following roads:

border of the Republic of Karelia — Zolotukha 34,9 km (whole current municipal road)
Zolotukha — Maloshujka 24,2 km (whole current municipal road)

Maloshujka — railway station Nimenga 13,7 km (whole current municipal road)

railway station Nimenga — village Chasta 14,5 km (whole current regional road)

new road between villages Chasta and Porog along the south side of the main railway 41 km
new bridge over Onega River of 0,25 km (new regional road)

a section of the road Savinskij — Yarnema- Onega 21 km (section of current regional road)

The length of this “red and blue to Onega” variant section is together about 149 km. If to
count together the length between Vartius/Lytta border crossing and Onega town via this “red-
blue” variant, it will be about 538 km.
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Picture. Location of the current railway bridge, new road bridge location over Onega‘River (er Porog village)

(Photo: Vyacheslav Lyapin, Domer PK)

1.6.5 The “yellow and red” variant: border of the Republic of Karelia (near
Unezhma) — Zolotukha- railway station Nimenga — Trudovaya Sloboda and a 1200 m
new bridge over Onega River and to Onega town

This route variant continues from crossing of the border of the Republic of Karelia and the
Arkhangelsk Region on the following roads:

e border of the Republic of Karelia — Unezhma — “red” variant 11 km (whole current municipal
road)

border of the Republic of Karelia — Zolotukha 18 km (section of current municipal road)
Zolotukha — Maloshujka 24,2 km (whole current municipal road)

Maloshujka — railway station Nimenga 13,7 km (whole current municipal road)

railway station Nimenga — village Nimenga 8 km (whole current regional road)

current non-constructed ground road 13 km (whole current road without owner)

Vorzogory — Onega 13,3 km (a section of the current regional road)

new bridge 1,2 km over Onega River between Trudovaya Sloboda and Onega town.

The length of this “yellow and red” variant section is together about 102 km. All the current
roads are in class V and about 13 km of new road has to be constructed on the place of current
ground road. The current sections have 11 bridges with total length of 255 m. If to count
together the length between Vartius/Lytta border crossing and Onega town via this “yellow-
red” variant, it will be about 573 km.
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Picture. Current regional road between border of the Republic of Karelia - Unezhma (near Unezhma village)
(Photo: Vyacheslav Lyapin, Domer PK)

1.7 Variants between Onega river and current federal roads near the city of
Arkhangelsk

Three route variants have been introduced and assessed for the Vartius — Arkhangelsk road
between Onega river and current federal roads near city of Arkhangelsk. They are:

Onega town — Kyanda — Rikasikha and Arkhangelsk city via Arkhangelsk-Severodvinsk
current federal road as continuation of road variants between border of the Republic of
Karelia and the Arkhangelsk Region — Onega River (about 208 km)

Porog — Kodino — Samoded (new road) - Brin-Navolok and Arkhangelsk city via current
Kholmogory federal road M-8 as continuation of road variants between the border of the
Republic of Karelia and the Arkhangelsk Region — Onega River (about 328 km)

Porog — Samoded - Brin-Navolok (via current regional road) and Arkhangelsk city via
current Kholmogory federal road M-8 as continuation of road variants between the border
of the Republic of Karelia and the Arkhangelsk Region — Onega River (about 468 km).
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Picture. Road variants between Onega river and Arkhangelsk city (map: Yandex.ru)

1.7.1 Variant Onega town — Kyanda - Rikasikha — Arkhangelsk city centre
The connection between Onega town and Arkhangelsk is formed as follows:
Entrance road to the city of Onega 17 km (whole current municipal asphalt-paved road)
Onega - Tamica - Kyanda road 44 km (whole current regional gravel road)

Kyanda - Rikasikha 117 km (whole current regional gravel and concrete-slab road)
Rikasikha — Arkhangelsk city centre 28 km (sections of current federal asphalt-paved road)
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Picture. Current municipal road “Entrance to the city of Onega™
(Photo: Vyacheslav Lyapin, Domer PK)

e

Picture. Current regional road Kyanda — Rikasikha near Onega
(Photo: Vyacheslav Lyapin, Domer PK)
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Picture. Current regional road Kyanda — Rikasikha between Kyanda and Severodvinsk
(Photo: Vyacheslav Lyapin, Domer PK)

py

Picture. Current fgiohral 'roéo-lzKyanda— Rikasikha near Rikasikha (cohcrete' ?oéd)
(Photo: Vyacheslav Lyapin, Domer PK)
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The length of this “red” variant section is together about 208 km. If to count together the
length between Vartius/Lytta border crossing and city centre of Arkhangelsk, they are via
different variants as follows:

variant between the border of the Republic of Karelia and the Arkhangelsk Region distance
between Vartius/Lytta and Arkhangelsk

and Onega

“red* 485 km + 208 km = 693 km
“red and black” 511 km + 208 km = 719 km
“red and violet” 517 km + 208 km = 725 km
“red and blue” 538 km + 208 km = 746 km
“yellow and red” 573 km + 208 km = 781 km

1.7.2 Variant Porog — Kodino — Brin-Navolok - Arkhangelsk city centre

This route variant connects Porog village on the Onega river via current road Porog- Kodino
and a new road between Kodino and Samoded (marked as brown in the schema) and following
current road to Brin-Navolok and further to federal road Kholmogory to Arkhangelsk. The
connection between Porog village and Arkhangelsk is formed as follows:

Porog - Kodino 82 km (section of current regional road)

Kodino — Samoded 50 km (new road)

Samoded - Brin -Navolok 56 km (section of current regional road)
Brin-Navolok — Arkhangelsk city centre 140 km (section of current federal road)

The length of this “red-blue-brown” variant section is together about 328 km. If to count
together the length between Vartius/Lytta border crossing and city centre of Arkhangelsk, they
are via different variants as follows:

variant between the border of the Republic of Karelia and the Arkhangelsk Regiondistance
between Vartius/Lytta and Arkhangelsk

and Onega

“red* 485 km + 21 km + 328 km = 834 km
“red and black” 511 km + 21 km + 328 km = 860 km
“red and violet” 517 km + 10 km + 328 km = 855 km
“red and blue 538 km + 328 km =866 km
“yellow and red” 573 km + 21 km + 328 km =922 km

1.7.3 Variant Porog — Savinskij — Samoded - Brin-Navolok - Arkhangelsk city centre

This route variant continues from Porog village via Savinskij regional road to Samoded and
Brin-Navolok and further to federal road M-8 Kholmogory to Arkhangelsk. The connection
between Porog village and Arkhangelsk is formed as follows:
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e Porog - Savinskij 193 km (a section of current regional road)
e Savinsij — Samoded — Brin-Navolok 135 km (a section of current regional road)
e Brin-Navolok — Arkhangelsk city centre 140 km (a section of current federal road)

The length of this variant section is together about 468 km. If to count together the length
between Vartius/Lytta border crossing and city centre of Arkhangelsk, they are via different
variants as follows:

variant between the border of the Republic of Karelia and the Arkhangelsk Region distance
between Vartius/Lytta and Arkhangelsk

and Onega

“red* 485 km + 21 km + 468 km = 974 km
“red and black” 511 km + 21 km + 468 km =1000 km
“red and violet” 517 km + 10 km + 468 km = 995 km
“red and blue” (through Savinskij) 538 km + 468 km =1006 km
“yellow and red” 573 km + 21 km + 468 km =1062 km

2. Preliminary assessment of the distribution of traffic

2.1 Current and forecasted traffic without and with the new road

2.1.1 Road traffic by motor vehicles

The overall situation in the traffic volumes has been compiled from earlier studies by
increasing the volumes from previous years by factors (following changes in Russian GDP)
into current situation 2020. Some new traffic count results from 2020 were obtained from
regional road administrations. New traffic counts or questionnaires have not been made.

Traffic forecasts to the year 2050 has been made by using an assumption that development of
Russian economy and amounts of vehicles in average will increase the traffic in roads by 1,6
times in next 30 years.

The overall split of car traffic between passenger cars (light vehicles) and heavy vehicles
(lorries) has been obtained from the information got from the regional road administrations.

As for the starting point has been shown road traffic volumes in the main roads of the Barents
Region in 2006.
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Picture. Road traffic volumes on the Barents Region main road network, Annual average daily traffic (AADT)
20086, vehicles/day. (Source: Barents Link Corridor- report, Joint Authority of Kainuu Region, 2007)

Traffic flows on the current roads in 2020 and forecasts in 2050 has been shown in the
following pictures.
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Picture. Current traffic volumes on the main road network, AADT 2020, vehicles/day. The figures of the year
2006 has been increased by 1.8 times following changes of Russian GDP). (Modified from the Source: Barents
Link Corridor- report, Joint Authority of Kainuu Region, 2007)
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Picture. Forecast of the distribution of current traffic volumes on the main road network including the new road
Vartius - Arkhangelsk, AADT 2020, vehicles/day. (Modified from the Source: Barents Link Corridor- report,
Joint Authority of Kainuu Region, 2007)
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Picture. Current freight traffic volumes on the main railway network 2019, million tons/year 2019. (Source:
K01029 Barents Region Transport and Logistics -report “World Transport Market and Logistics Projects” with
Lead Partner, the Regional Council of Kainuu 2020)
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Division between the light and heavy vehicles in the road traffic can be estimated to remain
like it is today:

- between 65 and 70% of light vehicles
- between 30 and 35% of heavy vehicles.

2.1.2 Railway passenger and freight transport
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Picture. Main railway network in the Barents Region (Source: Barents Link Corridor- report, Joint Authority of
Kainuu Region, 2007)
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Picture. Current passenger transport volumes in Russian Barents Region railways, passengers/year in 2019.

(Source: KO1029 Barents Region Transport and Logistics -report “World Transport Market and Logistics
Projects™ with Lead Partner, the Regional Council of Kainuu 2020)
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Picture. Current freight transport volumes on the main railways, Million tons in year 2019.
(Source: KO1029 Barents Region Transport and Logistics -report “World Transport Market and Logistics
Projects™ with Lead Partner Regional Council of Kainuu 2020)

2.1.3 Changes between the modes of transport

Passengers

Distributing of the volumes between the modes (e.g., from train to cars) will happen on the
following reasons:

1. Totally new trips that would not have been made if the new road would not have been
implemented. New trips will be made because of better accessibility.

2. Current trips that will be re-routed because of shorter or otherwise better (less expensive)
other (new) transport connection. The new road offers about 495 km shorter (measures via
the “red” variant) car trip Arkhangelsk — Vartius and Arkhangelsk — Murmansk, 15 - 255
km shorter car trip between car trip Arkhangelsk - St. Petersburg and 245 km between
Arkhangelsk and Petrozavodsk.

3. Current trips that will be re-directed as the same service that earlier was bought from e.g.,
Moscow, can be via new road done by 15-255 km shorter car trip from St. Petersburg or
500 km shorter trip from Finland.

4. Trips that were earlier made by different mode of transport. E.g., a 485 km shorter road
trip to Murmansk would be after the new road rather attractive compared to railway trip.
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Freight

During 2018, when the Kolarctic -application was prepared and submitted by the Lead Partner
of NABL -project, is it was planned to analyse changes of freight transport changes as impacts
of the new Vartius/Lytta - Arkhangelsk road. For this was planned to use Frisbee — freight
transport model (owned by the Finnish State and used in dozens of projects as an analyse tool)
and STAN- computer program. Unfortunately, the model and the program were closed on the
end of the year 2019 and the project could not carry out planned analyses.

Distributing of the volumes between the modes (e.g., train to cars) would not significantly
happen, because train is very cost-competitive on long distance freight transport. However,
new heavy vehicle trips may be born (feeding trips between forest and railway) when forest is
better available to timber industry after the new road.

2.1.4 Walking and bicycling

Light traffic (walking and cycling) will significantly appear on the road near and on the
densely populated areas. This means that when the road passes or goes through a village or
town, the new road or a current connection serving as part of the new main road have to be
facilitated with separate walking/cycling paths. Proposals for these has been made in detailed
description of each road alignment variant.

2.2 Preliminary assessment of the road parameters

Road parameters of the current road sections and proposal for the future parameters has been
introduced in the annex 1 of this report. It consists of the following information for each
variant by section:

road class 2020 and proposal for 2050

speed level (planning speed) 2020 and proposal for 2050
number of lanes 2020 and proposal for 2050

width of lanes 2020 and proposal for 2050

pavement type 2020 and proposal for 2050

length of the road structure

amount of culvert pipes under the road

amounts of bridges and their approximate summary length.

A second portion of parameters has been introduced in the report chapter 2.4.1 consisting of
road lengths the road variants going through densely populated areas.
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2.3 Planning principles

2.3.1 Overall principles in planning of the Vartius/Lytta - Arkhangelsk direct road

The following principles has been followed during the planning process:

Current federal road A-137 between Vartius/Lytta border crossing and federal road “Kola” R-
21 will function as part of Vartius — Arkhangelsk direct road without variants. Development
of this road will continue based on the decisions of the “road owner”, UprDorKola.

When planning the road section variants between federal road “Kola” R-21 and Arkhangelsk,
the main idea has been to utilize fully the resource of current regional roads, municipal roads
and even roads “without owners”. That approach would bring a direct road connection quickly
into public use with low investments. After the direct road has been put into operation with
modest investments, the quality improvements of the road connection can be launched, and
they may last rather long time. This way all the investments are immediately in use after the
opening of each rehabilitated road section.

More detailed road parameters of the current road sections and proposal for the future
parameters has been introduced in the annex 1 of this report.

2.3.2 Principles of earth (soil) material obtaining

Rather huge amounts of basic road embankment materials are needed to replace peat taken
away as a frequent ground material under the road variant alignments. What comes to upper
layers (super-structures), crashed stone materials will be most likely transported by train. This
goes at least in the Arkhangelsk side, which lacks quality stone materials.

However, the needed soil materials and crushed stones needed for the road improvements will
be procured through in commercial base (through tenders).

2.3.3 Principles of special measures to protect the environment

Harm to environment can be made during construction or reconstruction works and during
exploitation of the road. This goes especially the waters (rivers, lakes), where:

e During the construction time, the flow of water may not be regulated in a way that it could
impact floods or decrease living conditions of fish. As well, preventing of chemical
contamination to waters during the construction time has to be guaranteed.

e During exploitation time, the dangerous goods transport and road maintenance technologies
(like slippery preventing materials) are environmental risks.

These risks will be recognized and mitigated during the road’s detailed design, construction,
and exploitation periods.

The administrative body of waters (rivers, lakes) in the regions is the Federal state authority
“Main water basin agency of fishing and protection of water biologic resources
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(penepanbHOrO rOCYIapCTBEHHOTO OIO/KETHOrO yupexkaeHus «lnaBHoe OacceiiHOBOe
yIIpaBJICHUE 1O PHIOOJIOBCTBY M COXPAHWHHIO BOJHBIX OMOJIOTHYECKHX pecypcoB», OI'BY).
This is the stakeholder on the more detailed road design phases when the drafts of bridges and
culverts and hydrological counts has been developed.

The road alignment variants do not cross or locate in the neighborhood of known nature
protection areas.

The “standard” forests (not protected in nature protection areas) in the planning area are under
the following administrations:

e Ministry of Nature Resources and Forest Industry of the Arkhangelsk Region (MunucrepcrBo
HPUPOIHBIX PECYPCOB U JIECOIPOMBIIICHHOTO KOMITJIEKCA ApXaHTelIbCKOW 001acTH)

e Ministry of Nature Resources and Ccology of the Republic of Karelia (Munucrepcrso
NPUPOITHBIX pecypcoB U dkosioruu PecryOnuku Kapemms).

As for the road land allotment, the road “owner” is engaged in land acquisition. Before the
launch of construction, the road owner hires a cadastral engineer, who allocates a plot for the
road, makes measurements, and coordinates the actions between all interested parties. After
all the approvals, cadastral engineer receives decisions and if they are positive, the project will
go on.

What comes to old villages that are along the road variants, it will be considered case by case
in the detailed design phase, if a by-pass (detour) road should be facilitated to prevent possible
harmful impacts to build cultural environments.

2.4 Proposals for the implementation in phases

2.4.1 First steps in the Republic of Karelia and in the Arkhangelsk Region

In the Republic of Karelia:

e Improvement of about 38 km section of private (“with no owner”), non-constructed
road to from Nadvoicy — Valdai regional road and border between the Republic of
Karelia and Arkhangelsk Region.

In the Arkhangelsk Region:

e Improvement of about 13 km section of current non-constructed ground road ("with
no owner”) and carry out year-round road maintenance.

e Facilitating of about 1,5 km ice road (in winter) and ferry (in summer) over Onega
River as a service provided by regional road administration. Organisation of current
ferry is not enough stabile (reliable) in producing that service.

e (Going on implementing the project of the Onega — Kyanda — Rikasikha regional road
improvements.
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When implementing the first steps of opening the route, the road through the following densely
populated areas shall be facilitated with road lighting and separate path or paths for light traffic
(walking and cycling):

In the Republic of Karelia, if variant “red” will be implemented, locations and indicative
lengths are:

Nadvoicy — Pristan Nadvoicy
Dubrovo

Senguba

Ponga

10 km (2800 inh.)
1 km
1 km
1 km

In the Arkhangelsk Region, if variant “red” will be implemented, locations and indicative
lengths are:

Zolotukha

Maloshujka

Upper Nimenga

railway station Nimenga
Lower Nimenga

Ponga, subdistrict of Onega on south bank

Trudovaya Sloboda
New bridge over Onega river

1,5 km (419 inh.)
5,5 km (2802 inh.)
1,5 km (689 inh.)
0,5 km (59 inh.)

2 km (17 inh.)

2 km (2300 inh.)
2,5 km

1,5 km

In the Arkhangelsk Region, if Onega- Rikasikha road will be the implemented variant,
locations and indicative lengths are:

Onega town
Pokrovskoe

11 km
1,5 km

Non-commercial gardening association Lesopil’shchik — non-commercial gardening

association Stroitel (along the sea embankment)

Tamica
Kyanda
cottage villages Taiga 1, 2 and 3

cottage villages between Pinki and Rikasikha

13 km
1,5 km
3 km
3 km
26 km

In the Republic of Karelia, if variant “yellow” will be implemented, locations and indicative
lengths are:

Sosnovec

Zolotec (Matygora — Vygostroi)
railway station Vig

Belomorsk

Suhoe

Virma

railway station Virma

Sumskij Posad

Kolezhma

village Nyuhcha - railway station Nyuhcha

Unezhma

4 km

5km

0,5 km

7 km (11.000 inh.)
0,3 km

0,5 km

0,3 km

2,5 km

2 km

3 km

2 km (342 inh.)
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In the Arkhangelsk Region, if variant “black” will be implemented, locations and indicative
lengths are:
e \orzogory 2 km (116 inh.)

In the Arkhagelsk Region, if variant “violet” will be implemented, locations and indicative
lengths are:

e Shasta 1 km (290 inh.)
e Medvedevskaya — Amosovskij 2 km (Medvedecskya, 6 inh.)
e Anda 1km

In the Arkhangelsk Region, if variant “blue” will be implemented, locations and indicative
lengths are:

e railway station Ponga 2 km
e Porog 2 km
e Mashalina 0,3 km

In the Arkhangelsk Region, if variant Porog — Kudino- Samoded - Brin -Navolok connection
will be implemented, locations and indicative lengths are:

e Bonguda 2 km
e railway station Mud’yuga 1km
e railway station Kudino 1km
e Samoded 2 km

In the Arkhangelsk Region, if variant Porog — Savinskij - Samoded - Brin -Navolok connection
will be implemented, locations and indicative lengths are:

e Bonguda 2 km
e Glashanikha 1 km
e Verhovie 1 km
e Bolshoi Bor 0,5 km
e Pavlovskij Bor 1 km
e Selskij Bor 1 km
e Ancyferovskij Bor 3 km
e Proshkovo 0,5 km
e Yarnema 1,5 km
e Emsha 1 km
e Malinovka 0,5 km
e Samoded 2 km

These measures would open a new all year round (maintained) road connection between
Vartius/Lytta and the city of Arkhangelsk and guarantee traffic safety and mitigate negative
impacts of transit traffic for the current densely populated areas along the improved road route.

2.4.2 Next phases

After the direct route is all year opened, improvements can be made choosing those sections
of the (gravel) road that would have most urgent needs.
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Whatever variant will be chosen, by-pass roads (detours) shall be carefully compared with
variants to go through current densely populated areas (stated in chapter 2.4.1) along road to
be improved or built.

The questions, by whom and when the road works could be implemented, will be solved
during negotiations between current owners of the road (local and regional administrative
bodies) and the potential future owner or owners of the road (federal road authorities).

2.5 Indicative costs estimations for construction and rehabilitation

Indicative cost estimations for (new) constructed and rehabilitated sections are shown in annex
1 for all the assessed alternatives.

Table. Summary of indicative cost estimations of the whole new road in different variants
(rate 1 € = 90 Rub).

Variant in the Variant in the Arkhangelsk Onega - Total (without
Republic of Karelia Region, MRub (M€) Rikasikharoad | Onega -
MRub (M€£) MRub (M€£) Rikasikha)
MRub (M£)

“red” 14.700 (163) | “red” 17.800 (198) 16.400 (182) | 32.500 (361)
“red” 14.700 (163) | “black” 19.700 (219) 16.400 (182) | 34.400 (382)
“red” 14.700 (163) | “violet” (till Onega) 18.400 (204) 16.400 (182) | 33.100 (368)
“red” 14.700 (163) | “blue” (till Onega) 20.700 (230) 16.400 (182) | 35.400 (393)
“red” 14.700 (163) | “blue-brown” (via Kodino till

Brin--Navolok) 45.700 (507) 60.400 (671)
“yellow”21.300 (237) | “red” 16.800 (189) 16.400 (182) | 38.100 (423)
“yellow”* 3.400 (35) | “red” 16.800 (189) 16.400 (182) | 20.200 (224)

*) Kola fed road — Belomorsk — Nyuhcha road investments are not counted as project costs

3. Preliminary assessment of environmental issues

3.1 Principles

When planning and designing the new road, it shall bring accessibility, fluency and safety
to traffic and guarantee sustainability to environment.

During planning and implementing a new road, the following environmental aspects shall
be recognized and assessed:

e Impacts to current nature, scenery, and cultural environment. A new road impacts
always to nature, scenery, and cultural environment. Impacts can be rather negative, but
they can be mitigated with good planning and design. This study has preliminary
assessed the impacts of road variants to nature protection areas.
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Impacts to nature resources. A road construction needs rather big amounts of soil
materials as peat will be removed under the road structure and complemented with
materials with better baring capacities. As well, lower road structure, embankment
under the superstructure needs bearable soils. These materials can be most likely taken
from cuttings on the road line or if that is not enough, from the nearest available soil
taking place. The road superstructure (upper layers and pavement needs crashed stone
materials, which might not be found in the nearest soil taking places and may be
transported by train from far away. This study has shown the locations of nearest
existing soil taking places to road variants.

A new road always in some extent impacts to spreading of flora and fauna populations
into parts along the road alignment.

Impacts to current regional and town structure can be at the same time negative and
positive. The road can give possibilities to develop regional structure with quicker
transport of passenger and freight. What comes to towns and villages along the road
variants, there will be a basic question that has to be solved before starting the detailed
design phase: to go through the densely populated area or to build a by-pass road. Both
variants need careful planning and designing so that road will not spoil current land use.
The biggest mistake is to reconstruct road through the village with too high embankment
and with too high allowed speed of vehicles. If the road will go through a village or
town, the level of pavement should be on or under the current ground level and speed
not more than 40 km/h guaranteeing the likelihood to stay alive in case of accident
between vehicle and human being. Planning speed 40 km/h should be facilitated with a
corresponding designed road environment. This study has listed the densely populated
areas along the road variants that need this kind of consideration.

Impacts to quality of air. A new road brings new air pollution to neighbourhood of new
road. Amounts of NOx — combinations will increase. The tendency of smaller pollution
(or even without pollution) of modern vehicles will help to mitigate this problem.

Noise always will be increased along a new road. Road noise will be taken into
consideration if a road will be located near the objects that do not tolerate or is sensitive
to additional noise. This is question of road planning designing and possible additional
protection measures to eliminate or mitigate negative impacts of road traffic noise.

Consumption of energy. Consumption of gasoline in general will decrease because of
the new road. as mileage driven in the transport network will be decreasing.

Impacts to waters (ground waters, lakes, rivers). Principles of special measures to
protect the environment has been described in the chapter 2.3.3 and rivers crossing the
studied road variants in the chapter 3.3.2.
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3.2 Basic material

As basic material, nature protection areas and rivers were identified. As well, all the old
villages along the rivers, lakes and the White Sea represent historical area of the Russian
North, where is concentrated a layer of original culture presented in traditions of aboriginal
population, in remarkable works of wooden architecture.

The only ancient objects found near the road alternatives were the rock picture area of
Vygozero having over 2300 pictures of about 4000 years of age.

3.3 Preliminary assessment

3.3.1 Nature protection areas

There are two nature protection areas, one in the neighbourhood and one crossing the road
alignment variants.

In the Republic of Karelia, the current federal road A137 between Vartius/Lytta — Kochkoma
goes through (about 20 km length), Nature Protection Area "Kostomuksha” in Kalevala and
Muezerskij Districts. It is established in 1983 and in 492 km2 of space.

Partly in the Arkhangelsk Region and partly in the Republic of Karelia, south from “red”
variant of the road border of the Republic of Karelia and the Arkhangelsk Region — Zolotukha
— Malinovka is located the National Park ”Vodlozerski ” established in 1991 having area close
to 5.000 km2. In 2001, by decree of UNESCO, Park received a status of biosphere reserve,
first in the system of national parks of Russia.

3.3.2 Rivers crossing the road variants

In the Republic of Karelia, along the “red” or/and *“yellow” variants is located the following
rivers that are crossing the alignment are:
e Ondariver

e The White Sea — Baltic Sea Canal
e Nyuhcha river

Kuz river

Virma river

Suma river

Kolezhma river

In the Arkhangelsk Region are located the following rivers that are crossing several variants:
e Kushereka and Leveshka river
e Nimenga river
e Kushereka river
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In the Arkhangelsk Region, crossing the Porog - Kodino — Samoded - Brin--Navolok road, are
located the following rivers:

e Kodina river

e Vaimuga river

In the Arkhangelsk Region, crossing the Porog — Savinskij- Samoded - Brin-Navolok road,
are located the following rivers:

e Mud’yuga
e Kodina
e Vaimuga

3.3.3 Built environment

In the Republic of Karelia, the following old villages are on the route of at least some of the
variants:
¢ Nadvoicy, Dubrovo, Senguba, Ponga, Sosnovec, Zolotec, Belomorsk, Suhoe, Virma,

Sumskij Posad, Kolezhma, Nyuhcha, Unezhma

In the Arkhangelsk Region, the following old villages are on the route of at least some of the
variants:

e Zolotukha, Maloshujka, Upper Nimenga, Lower Nimenga, Pokrovskoe, Tamica,
Kyanda, Vorsogori, Shasta, Medvedevskaya, Anda, Porog, Mashalina, Bonguda,
Samoded, Bonguda, Glashaniha, Verhovie, Bolshoi Bor, Pavlovski Bor, Selski Bor,
Ancyferovskij Bor, Proshkovo, Yarnema, Emsha, Malinovka.

In the Arkhangelsk Region, the following densely populated areas are on the route of at least
some of the variants:
e Onega town, Non-commercial gardening association Lesopil’shchik — non-commercial
gardening association Stroitel embankment along the White Sea, cottage villages: Taiga
1, 2 and 3 and several cottage villages between Pinki and Rikasikha.

These villages have been presented in more detailed in chapter 2.4.

3.4 Preliminary measures to mitigate possible negative impacts to environment

3.4.1 Nature protection areas

There are two nature protection in the neighbourhood or crossing the road alignment variants.

Nature Protection Area “Kostomuksha” has current federal road A137 between Vartius/Lytta
— Kochkoma inside herself in about 20 km length. A harmonic co-existence will continue.

National Park “Vodlozerski” is located some kilometres south from the nearest road variants.
There will not be at least negative impacts to the Park from this road project. Moreover, better
road conditions on those roads leading to the Park, will improve utilization of park with more
accessible logistics.
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3.4.2 Rivers and lakes crossing the road variants

Harm to environment can be made during construction or reconstruction works and during
exploitation of the road. This goes especially when the road crosses a river. The biggest rivers
listed in chapter 3.2.2 almost all have very wide variety of sorts of fish living in them (most
of them even salmon-related).

During the construction time, the flow of water may not be regulated in a way that it could
impact floods or decrease living conditions of fish. As well, preventing of chemical
contamination to waters during the construction time must be guaranteed.

During exploitation time, the dangerous goods transport and road maintenance technologies
(like slippery preventing materials) are environmental risks. These risks will be recognized
and mitigated during the road’s detailed design, construction, and exploitation periods.

The administrative body of waters (rivers, lakes) in the regions is the Federal state authority
“Main water basin agency of fishing and protection of water biologic resources” (FGBU).
This is the stakeholder for more detailed road design phases when the drafts of bridges and
culverts and hydrological counts has been developed.

3.4.3 Built environment

What comes to old villages along the road variants, it will be considered case by case in the
detailed design phase, if a by-pass (detour) road should be facilitated to prevent possible
harmful impacts to build cultural environments. If the through going road variant will be
chosen, the road pavement level should be enough low (near or under the current ground level)
and speed limit not more than 40 km/h. If these first pre-conditions cannot be accepted and
followed on road detailed designs, a by-pass road should be seriously considered.

4. Other impacts

4.1 Citizen participation

4.1.1 Principles in Russia road projects

The starting points are:
e The normative Act concerning Content of Design Documentation and Requirements of Russian
Federation N87 approved by the Russian Government on 16.2.2008 and its changes 21.12.2020
(“Content of the design documentation™) and

e Clause 48 of the City Planning Code of the Russian Federation.
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The normative Act N 87

Objectives of the Act is establishing content of design documentation and requirements to the
items of the content when preparation of design documentation for:

o different types of capital construction and
e separate stages of construction, reconstruction, and capital repair.

Objects of capital construction are classified by their functional purposes and characteristics
as follows:

e industrial constructions, besides line structures
e civil constructions
o linear structures (pipes, roads and railways, electricity lines, etc.)

In relation to roads — a stage of construction is also a complex of works on preparation of
territory for construction (including official procedures of rights on land plots, demolition of
old buildings, removing engineer communications, deforestation, archeology excavations
within the territory of construction, mine clearing and other works.

Design documentation consists of text and graphical parts. The text part includes information
of the items of capital building, description of technical and other solutions, explanations,
references to normative and technical acts used, results of calculations justifying the decisions
made. The graphical part represents the technical and other solutions (drawings, schema,
plans, etc.). Working documentation consists of texts, working graphics, specifications of
materials and elements, which support process of construction and implementation of
architecture, technical, technological solutions provided with the design documentation/
Special technical conditions mast prior developing design documentation in case of normative
requirements insufficiency to design documentation concerning safety and reliability (or
absence of the requirements).

A necessity to develop requirements to some items of content of design documentation, which
in accordance with this Act are not obligatory, shall be agreed between the Designer and
Client. Documentation for capital constructions financed fully or partly from the public
budgets shall be developed in a coordinated manner. In other cases the necessity and amount
of development of some items of design documentation is determined by Client in the Order
to design.

A necessity to develop design documentation as applied to stages of construction shall be
defined by Client with the Order to design. A possibility to develop design documentation in
relation to the stages shall be justified with calculations, which prove technological possibility
to implement the applied design solutions when stage-by-stage construction.

The text part of the design documentation shall include:

o Description of design solution and arrangements on environment protection when construction
process.
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o Information of degrees of dangerous impacts to environment when construction (noise,
vibration, emissions, change of ground water horizons and pollutions, barrage effect, karst, and
landslides effects

o Justification of accepted duration of construction works and stages

o List of buildings and constructions (with their characteristics), which are designed within the
line construction.

Clause 7 of the text part “Arrangements on protection of environment” shall include:

a) Results of Environmental Impact Assessment

b) List of arrangements on prevention and (or) decreasing risks of negative impacts of
planned project on environment as well as rational usage of natural resources when line
object construction and operation, including:

e air protection
e protection and rational usage of land and soil
e rational usage of:
water and protection of water Sources and bio-resources when crossing them with
the line construction; mineral resources;
e arrangements on collecting, usage, neutralization, transportation and utilization of
dangerous wastes
e arrangements on protection of flora and fauna, including ways of migration, habitats
o information of storages of soils, quarries
e a program of environmental control (monitoring) of changing ecosystem components
when construction and operation of the line construction in a whole and on certain
sensitive sections and in case of accidents;
e constructive and protective solutions to prevent access of animal to dangerous sites of
the line constructive
¢) a list and calculation of costs to implement protective arrangements and
compensations.

The graphical part shall include:

e Plan of land allotment with details (buildings, boundaries of deforestation, places
reserved for storage of construction materials, assembling of constructions

e Schema of the line construction, embankment alignments

o Drawings of cross sections of embankments and excavating, pavement constructions

e Schema of location of buildings and constructions providing functionality of the line
construction, which are designed within the line construction

e Schema with markings of boundaries of zones with special conditions of usage, habitats
of animal and plants listed in the National Red Book or Regional Red Books.

Legislative acts related to issues, which are considered with this act are:

e The Decision of the Government of 5.03.2007 N 145 "Concerning Order to organize
and execute state expertise of design documentation and results of engineer surveys”

e The Order of execution of state building supervision in the Russian Federation,
approved by Decision of the Government

e The Order of development and approving special technical conditions in related sectors.

e Resolution of the Russian Government 23.01.2016 N 29 "Concerning requirements on
provision of transport safety of subjects of transport infrastructure by transport modes
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at the stages of their design, construction and requirements on safety of subjects
(buildings, constructions), which are not items of transport infrastructure, but they are
located on land plots adjacent to subject of transport infrastructure and classified by the
Land Code to protected transport lands”.

The Order of State Ecological Committee N 372

The Order of GoscomEcologija (The Russian Federation State Ecological Committee)
16/05/2000 N 372 “Concerning Assessment of Planned Activity on Environment” has a
starting point from The Federal Act 23.11.95 N 174 “Concerning the state expertise”. The
legislative base to environmental impact assessment is formed with the legislations of the
Russian Federation, regions, international agreements, decisions of referendum and other
forms of democracy.

The objectives that have been stated in this Act are:

o Establishing the unified rules to organize and implement the state ecological expertise
in the Russian Federation and definition of basic conditions to assess environmental
impacts in the Russian Federation

e Regulating process of environmental assessment of planned projects on environment
and preparing related materials as a base to justifying documentation for objects of the
state ecological expertise.

Definition of terms, applied within the Act:

o Assessment of impacts of a planned activity on environment is a process facilitating making
decision, which is environmentally oriented in relation to planned activity through
identification of possible negative impacts, assessment of ecological consequences, taking into
consideration of public opinion, development of actions to eliminate and prevent the negative
impacts.

o Ecological expertise is establishing a correspondence between planned activity and ecological
requirements and identification of acceptability to implement the activity in order to prevent
risks to natural environment and related social, economic and other impacts.

e Research on impact assessment is a collection, analysis, documentation of the information
necessary to achieve the objective of the impact assessment.

e Planned activity is an activity able to impact onto natural environment which is a subject of
the state. A material on impact assessment — is a package of documentation prepared when
assessing impacts of the planned activity onto environment, which is a part of documentation
submitted to the state ecological expertise. Public discussion is a complex of actions, executed
within the frames of impact assessment in accordance to the Order and other normative
documents, targeted to: public informing concerning the planned activity and its possible
impact onto environment; clarifying public preferences with taking them into account when
impact assessing process.

Key issues of the Order N 372 are:

Northern Axis - Barents Link Project Report:
Study of Vartius/Lytta — Arkhangelsk Road 2021, 1.5.2021



55 (85)

The order and content of works, the content of environmental impact assessment
documentation is defined with the actual national legislation related to kinds and concrete
characteristics of planned activity.

Client, ordering the impact assessment shell provide full and reliable initial information, means
and methods of measurements, calculations, assessments in accordance with the legislation of
the Russian Federation. Specially authorized state bodies in the sphere of environment
protection shall provide available information concerning ecological condition of territories
and environmental impacts of analogic activities in order to implement assessment of impacts.

A degree of specification and completeness of assessing are defined depending on specifics of
planned activities. It shall be sufficient to define and assess of all possible environmental and
other related social, economic, and other effects of implementing the planned activity.

Additional research shall be planned by Client in case of insufficiency of information
necessary to assess impacts or appearance of uncertainty factors of impacts when decision
making. The material of environment impact assessment shall include a developed program
of ecological monitoring and control aiming to elimination of uncertainties.

The principles of the Order N 372 are:

When executing EIA is necessary to originate from potential ecological danger of any activity
(the principle of presumption of potential ecological dander).

EIA executing is must on all stages of preparation documentation justifying activities until its
submitting to the state expertise (the principle of obligatory the state ecological expertise).

Provision of public participation when preparation and discussion materials on EIA of a
planned activity is an integral part of the process EIA (the principle of openness, participation
of public organizations, accepting public opinion when ecological expertise).

EIA materials shall be scientifically justified, reliable, based on research, made with
interrelations of environmental, social and economic factors (the principle of scientific
justifying, objectivity of conclusions of the ecological expertise).

The results of the EIA are:

Information of characters and scales of impact, alternatives of the EIA implementing,
assessments of environmental and related social and economic consequences and their
importance, possibility to eliminate the impacts.

Identification and acceptance of public preferences when Client decision making in relation
planned activity.

Client’s decision on identification of alternatives to implement the planned activities (location,
technologies, etc.) or rejection of the activity resulting the EIA.

All the results of EIA shall be documented in the EIA materials, which are a part of
documentation submitted to the state expertise and used to managing decision making related
to the activity.
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Providing public participation (in that — informing public of the planned activity and attracting
public to process of EIA) is implemented by Client on all stages of the process, starting from
preparation of Technical Order on EIA.

Public discussions of the activity (the subject of expertise), including EIA of the planned
activity shall be organized by Client together with bodies of local self-governance in
accordance with the legislation of the Russian Federation.

In case of transboundary activities, the research and preparation of EIA materials shall be
provided on the base of Convention UNO concerning EIA in the cross border context.

The order of public hearings during the EIA

Sequence of public hearings are regulated in:

- The Federal Act 23.11.95 N 174 “Concerning the state expertise” and
- The Order of GoscomEcologija Ne372 of 2000.

Public hearings are possible to organize in relation to any project, if it affects public interests
and they are obligatory for project, which demands state ecological expertise.

Participants of public hearings are: Client, (initiator of the project or activity), bodies of
executive power and local self-governance, interested public.

Minutes of public hearings is an annex of final EIA material, which is submitted to the “State
ecological expertise” and to the “Public ecological expertise” (in case it takes place).

An order of public hearings is determined by the bodies of local self-governance with
participation of Client and interested public. The final documents of hearings can be:

- send to the federal and regional bodies of state power, responsible for managing of
natural resources to decision making with taking into account of public opinion and
- published by Media.

4.1.2 Comparison the procedures in the Russian legislation and rules of the EU

There are no principal differences between procedures of assessments based on the Russian
legislation and rules of EBRD and EU. All of them provides involving public into process of
assessments and decision making. The Russian and EBRD procedures concerning public
participation have not any contradictions.

Contents and formats of assessments (including the EIA) have slight differences. The
differences do not play a serious role because structures of assessment reports define
individually by specific of concrete projects to optimize approach of analysis of environmental
iSsues.

However, existing differences of practices to provide EIA have importance. It is known that
not all Russian projects are developed with public involvement because insufficient
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development of procedure (which sometimes is ignored) resulting low ecological culture of
officials, designers, and population.

According to the Russian legislation, the final decision concerning a project made resulting
the state ecological expertise, made after EIA. It makes the whole process of economic
assessment more bureaucratic, labor and time demanding. Nevertheless, the state body, which
made decision of a project, has to cancel the decision: to stop or postpone the project after
revealing additional environmental risk factors during any stage of project implementation.

4.1.3 Principles in Finland on road projects

Principles form the laws

Starting points of the citizen participation are stated in the Constitution. The Land Use and
Construction Act from the year 2000 strengthened possibilities of citizen participation by e.g.,
ruling the participation during land use plans, participation and evaluation plans, public
hearings of proposal for land use plans and possibilities to notes for those that the plan may
concern.

The Environment Protection Act and the law of Assessment of Environmental Impacts have
objectives to improve citizen participation and guarantee possibilities to give notes/opinions
also for those that have no direct interest or concern.

The Law of Administration from 2004 rules e.g., the publicity of matters in processes. The
Law states that documents in process of authorities (civil servants) are public and the
authorities should activate citizen participation in the preparation phases of decision-making.

Road Planning and land use planning

Road planning is a process in phases. Exactness of every phase and decision-making will be
coordinated with land use planning. Road planning has 4 phases: Preliminary planning/study-
ing, preliminary engineering road administrative planning and detailed designing. Plan of the
new road or rehabilitated road has to be based (cannot contradict) on land use plan ruled by
The Land Use and Construction Act.

During preliminary plans and studies of large road projects, the statements will be requested
from municipalities and state authorities. Preliminary engineering and administrative road
plan are plans that need to follow administrative procedures of the Road Act meaning e.g.
spreading information, public hearings of the plans, possibilities to make notes and requesting
of statements.

Phases in road planning
In preliminary plans and studies, the main aim is to understand the need and timing of this or

that project or projects and their preliminary impacts and costs. The accuracy is that of regional
plans and general land use plans.
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Preliminary engineering gives approximate location of the road and connections to current
and future other roads and land use as well as principles to avoid or mitigate harmful
environmental impacts. If the project needs environmental assessment, it will be done in this
phase. Approved preliminary engineering can limit civil building and other construction and
rules road owner to compensations for land acquisition. As for citizen influencing and
participation, this phase is the most important.

Road administrative plan is already detailed design and compares in land use plan accuracy to
city planning. Location of the road and needed land will be defined exactly. After approval of
the road plan, the road owner has the right to take (use) the lad for road purposes.

Detailed construction design will be made only after the financing has been guaranteed to the
road project. Road construction may start already before the detailed construction designs are
ready but newer before approval of the Road administrative plan.

Citizen participation in road planning

Road planning and designing is interactive co-operation in all phases. Participants, largeness
and content and varies between phases, size and character of the project. In preliminary plans
and studies, the emphasis is in co-operation between the organizations (road administration,
municipalities, and regions).

In preliminary engineering phase, the co-operation partners for road administrations are
regional councils, environmental authorities, landowners, local inhabitants, entrepreneurs and
NGOs. Large citizen participation is important in this phase, because all meaningful and
impacting decisions will be made during this phase. During road administrative plan phase,
the citizen participation concentrates on details and will be carried out with municipalities,
landowners, inhabitants and entrepreneurs.

Via citizen participation several stakeholders, interested parties, and citizens can participate
with and impacts to road planning and designing. At the same time, road planners and
designers will get valuable information. The main aim of the citizen participation is to achieve
solutions that can be acceptable for all participants. In practice, citizen participation produces
the better results the earlier it was started.

4.1.4 Carried out measures of citizen participation in this study

In this study, citizen participation has been conducted only through regional and local
administrations and expert organizations. This is because the administrations have best overall
picture of current situation in a scale that is used in this phase of the infrastructure project. At
the same time, the local administrations can always decide what way and content of
information they consider right to forward to their citizens. The administrations and expert
organizations informed during (or consulted within) this road studying process were:

o GKU Arkhangelsk Regional Road Administration (“ArkhangelskAvtodor™)
https://www.ador.ru/

e The Republic of Karelia Road Authority, Petrozavodsk
https://upravtodor-rk.ru/

¢ FKU UPRDOR Kola, Petrozavodsk
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https://fad.karelia.ru/
o FKU Agency of the federal road Moscow-Arkhangelsk, VVologda
https://www.ud-Kholmogory .ru/

e Ministry of Nature Resources and Forest Industry of the Arkhangelsk Region
https://dvinaland.ru/gov/iogv/minlpk/

e Ministry of Nature Resources and Ecology of the Republic of Karelia
https://ecology.gov.karelia.ru/

o Onega district (in the Arkhangelsk Region)
http://www.onegaland.ru/

e Primorskij District (in the Arkhangelsk Region)
https://www.primadm.ru/

o Plesetsk District (in the Arkhangelsk Region)
http://plesadm.ru/

e Segezha District (in the Republic of Karelia )
http://home.onego.ru/~segadmin/

e Belomorsk District (in the Republic of Karelia )
https://www.belomorsk-mo.ru/

e Administration of the National VVodlozerski Park (the Arkhangelsk Region, the Republic of
Karelia)
vodlozero.ru/en

e Novgorod branch of JSC Stroyproekt Institute (Hoeroponckuii ¢pumman AO «HucTutyT
«CTpOoHIpoeKT»)

4.2 Impacts to regional transport

4.2.1 Current and projected regional transport

Preliminary distribution of traffic as well as current and forecasted traffic without and with
the new road has been assessed in the chapter 2.

4.3 Socio - economic impacts of the new road

A new road brings new possibilities to business and economic activities. Better accessibility
of the region and districts will bring economic benefits. A very important factor in decisions
of establishment of new businesses is the location and accessibility of that location.

4.3.1 Problems of current regional transport

Problems of current regional transport can be divided into following items:

Accessibility of remote regional territories of the Republic of Karelia and the Arkhangelsk
Region to regional services:
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e Rather many villages on in the Republic of Karelia (especially on the White Sea coast)
are not facilitated with all year round maintained road connection to any regional or
federal road.

e Inthe Arkhangelsk Region, the villages south of (behind) the Onega river are depending
of ice road on winter and ferry in summer. During spring and autumn, there are times
when not the ice road nor the ferry is available. Onega town has about 2300 inhabitants”
Ponga subdistrict right behind the Onega river with everyday problem to go over the
river. The same problem has several villages south of the Onega river.

Accessibility of citizens of the Arkhangelsk Region to St Petersburg as capital of the Federal
District:

e In current road network, the distance by passenger car is 1400 km meaning about 17,5
hours driving time (through Vologda). To compare with the Federal Centre Moscow,
the distance is 1200 km and about 16 hours driving time. The route and time are taken
from Yandex.ru-site.

Accessibility of citizens between the Arkhangelsk Region and the neighboring regional center
Murmansk:

e In current road network, the distance by passenger car is 1600 km meaning about 23-24
hours driving time (through Pudozh). The route and time are taken from Yandex.ru-site.

Accessibility of citizens between the Arkhangelsk Region and the neighboring regional center
Petrozavodsk:

e In current road network, the distance by passenger car is 980 km meaning about 14,5
hours driving time. The route and time are taken from Yandex.ru-site.

Accessibility of citizens between the Arkhangelsk Region and the neighboring country
Finland:

e In current road network, the distance by passenger car is 1200 km meaning about 18
hours driving time. The route and time are taken from Yandex.ru-site goes through
Kostomuksha, Kochkoma (A137), Medvezh’egorsk (E105), Pudozh (A119), Kargopol,
Plesetsk, Samoded (A215), Brin -Navolok to Arkhangelsk (M8)

Number of new public transport routes through the new road connecting areas to local,
regional, and federal centres, will increase.

4.3.2 Socio - economic indicators

Proposed indicators that will describe the magnitude and amount of change after the
implementation of new road connection between Vartius/Lytta border crossing and the city of
Arkhangelsk:
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e Trip length by passenger car for towns and villages along the new road and Arkhangelsk
as well as trip length between Arkhangelsk and the neighboring regional centers,
Murmansk and Petrozavodsk, federal centre Moscow and nearest Russian /EU(Finnish)
border at Vartius/Lytta border crossing.

e Trip time by passenger car for towns and villages along the new road and Arkhangelsk
as well as trip length between Arkhangelsk and the neighboring regional centers,
Murmansk and Petrozavodsk, federal centre Moscow and nearest Russian /EU(Finnish)
border at Vartius/Lytta border crossing.

e Amounts of inhabitants and amount of youth among the inhabitants in the municipalities
(districts, towns, villages) along the new road route

e Amounts of jobs and companies registered in the municipalities (districts, towns,
villages) along the new road route.

e Amount of new housing (homes and cottages) in the municipalities (districts, towns,
villages) along the new road route.

e Amounts of sales in retail shops in the municipalities (districts, towns, villages) along
the new road route.

e Amount of new public transport routes in the municipalities (districts, towns, villages)
along the new road route.

e Amount of collected taxes in the municipalities (districts, towns, villages) along the new
road route.

e Price levels of construction places, housing, and cottages in the municipalities (districts,
towns, villages) along the new road route.

4.4 Impacts to demography

Business opportunities along the road will be improved. These impacts positively to one very
important aspect, migration. It is very important, that it influences to migration of youth as the
basic pre-requisites for small and medium business can be guaranteed access through
transportation and communication.

Amounts of inhabitants in the impacts area of the new road will be increased or at least
decreasing of number of inhabitants will be lower. If housing possibilities along the road will
be provided, the locations will attract families with small children.

Owners of cottages will use their objects and the local services more often than before the new
road.

4.5 Benefits to the Barents Region and to the EU

Improvement of the infrastructure (like the new road connection proposed in this project)
additionally to mitigating of current administrative burdens enable the business to enlarge their
activities both side of the border to neighboring markets. This development will enhance
economic sustainability in the Barents Region. Improving of communications benefit firstly
local inhabitants creating new opportunities via fluent movement of people, goods, and
information. Along with the permanent discussion between the authorities of the Barents
Region Countries can be added understanding, recognized transport bottlenecks and foster the
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development of east - west transport corridors (like Northern Axis — Barents Link). In the
larger scale the road improvements and transport corridor development impacts positively
implementing of the Joint Barents Plan.

Along with the new road the Barents Region will get a new all year-round open, about 500
km shorter road connection between the Northern Finland and Northern parts of the Republic
of Karelia and the Arkhangelsk Region. It creates a new and shorter road also inside Russian
Barents Region between:

o The Republic of Karelia - the Arkhangelsk Region (about 265 km shorter way to
Petrozavodsk)

e The Murmansk Region —the Arkhangelsk Region (495 km shorter way to Murmansk)

e St Petersburg — the Arkhangelsk Region (15- 270 km shorter way to St Petersburg,
depending on the route used)

Beneficiaries to about 485 km shortened road connections can be named the following popu-
lation of the Barents Region (shorter car trip between Arkhangelsk and the following areas:

from the Arkhangelsk Region, about 1.000.000 inhabitants

from the Republic of Karelia, about 100.000 inhabitants (from Northern part)
from Finnish Northern Ostrobothnia and Kainuu, about 485.000 inhabitants
from Finnish Lapland, about 175.000 inhabitants

from Northern Sweden, about 520.000 inhabitants

from Northern Norway, about 490.000 inhabitants.

In current road network, the distance by passenger car between Arkhangelsk and Vartius/Lytta
EU/Russian border is 1200 km meaning about 18 hours driving time. The route and time are
taken from Yandex.ru-site goes through Kostomuksha, Kochkoma (A137), Medvezh’egorsk
(E105), Pudozh (A119), Kargopol, Plesetsk, Samoded (A215) , Brin-Navolok to Arkhangelsk
(M8).

The road distance after the new road would be about 700 km and 10-11 hours. The road makes
1-2 million people in both sides of EU/Russian border about 8 hours closer to each other.

For the EU, the benefit is a new market area of more than a million inhabitants 500 km by
road closer than today.

5. Economic evaluation

The economic evaluation analysis of the new east-west Vartius/Lytta — Arkhangelsk road
between EU/Finland and Russia is divided into following chapters:

e Chapter 5.1 covers economic evaluation of the road variants.

e Chapter 5.2 assesses how the new road might affect the new growth centres of along the new
road route.

e In chapter 5.3 the future development needs are estimated.
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5.1 Profitability of road variants

5.1.1 Methodology

The economic analysis is performed using the savings induced by the project in transport
costs passenger and heavy vehicles when trips by the new road will be shorter, quicker and
safer. These driving benefits has been divided into:

o vehicle costs savings
e driving time savings and
e accident costs savings.

and together they are hereafter called as user benefits, Border crossing. They are counted
through traffic forecasts for every year after opening of the new road route and then compared
with the estimated cost of investment. With the limitations listed below, the method gives the
first estimate of the benefit-cost ratio (BORDER CROSSINGR) and paying-back period for
the project.

The generalized BORDER CROSSINGR is the discounted sum of annual benefits (B) minus
annual costs (C) over the cost of investment during a given time period; in this case 30 years
at 4% discount rate; that is:

i=30

(B-0)i

Cinvestment
i=1

A project is believed to be feasible, if BORDER CROSSINGR is >1 and when the paying
back period is less than 20 years.

BCR =

In this study the quantities of Bs and C investments are somewhat disparate measures, but should
their ratio be more than 1, it is an indication that a more detailed socio-economic study is
recommended.

In a full-scale benefit-cost analysis a wider range of costs and benefits than the driving costs
(vehicle, time and accident costs together) benefits are typically considered. This study
remains insufficient in several regards due to resource limitations. Typical project benefits
can be categorized in different way, but for the purposes of this study the following general
groups with relevant explanations may suffice:

e Business and industry benefits has been counted through heavy vehicle driving cost
benefits. These benefits are largely captured in these counting.

e Benefits and losses (operator surplus) between road, rail and sea transport operators
due to modal and route changes are not considered.

e Benefits of passenger transport are counted as far as the mode is a passenger car.

e Impacts on public budgets (government and local) are not considered. These impacts
are difficult to assess in cross border projects without knowing the nature of the
financial package.

e General public may experience some external impacts which are however believed to
be minor in monetary terms.

e The environment will also be impacted but presumably in a limited way. Cost of noise
and contamination of air or soil has not been counted.
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5.1.2 Costs

Road investment costs

The unit costs (km-costs) have been counted through implementing costs of similar roads in
the Republic of Karelia and the Arkhangelsk Region. The investment costs of variants have
been described in more detailed in chapter 2 and summarized in the table below.

As the opening the road has been assumed to the year 2030, the road costs of 2020 have been
indexed to 2030 using the Finnish earthwork cost index (MAKU 150, 2010=100). It is the

following:
Time

Year 2010

At the end of 2020
Estimate on the year 2030

Index (MAKU)

Table. Investment costs of the Vartius - Arkhangelsk road variants on 2030 (MAKU 150, rate 1 € = 90 Rub).

sub-total= 21.300 (237)

sub-total = 16.800 (189)

Variant in the Republic of | Variant in the Arkhangelsk Region Onega — | Total (w/0)
Karelia Rikasikha Onega-Rikasikha
MRub (M£) MRub (M£) MRub (M£)
MRub (M€£)
“red” “red”
93 km of reconstr. = 9.700 94 km, reconstr. = 12.200 180 km x 91=
38 km of constr. = 5.000 13 km, constr. = 1.850 sub-total =
New bridge constr. (1200 m) = 3.700 16.400 (182)
sub-total= 14.700 (163) sub-total = 17.800 (198) 32.500 (361)
“red” “black”
93 km of reconstr. = 9.700 105 km, reconstr. = 13.600 180 km x 91=
38 km of constr. = 5.000 17 km, constr. = 2.400 sub-total =
New bridge constr. (1200 m) = 3.700 16.400 (182)
sub-total= 14.700 (163) sub-total = 19.700 (219) 34.400 (382)
“red” “violet”
93 km of reconstr. = 9.700 99 km, reconstr. = 12.800 180 km x 91=
38 km of constr. = 5.000 29 km, constr. = 4.100 sub total =
New bridge constr. (500 m) = 1.500 16.400 (182)
sub-total= 14.700 (163) sub-total = 18.400 (204) 33.100 (368)
“red” “blue”
93 km of reconstr. = 9.700 109 km, reconstr.= 14.100 180 km x 91=
38 km of constr. = 5.000 41 km, constr. = 5.800 sub total =
New bridge constr. (250 m) = 800 16.400 (182)
sub-total= 14.700 (163) sub-total = 20.700 (230) 35.400 (393)
“yellow” “red”
141 km, reconstr. = 14.400 88 km, reconstr. = 11.200 180 km x 91=
52 km of constr. = 6.900 13 km, constr. = 1.850 sub total =
New bridge constr. (1200 m) = 3.700 16.400 (182)

38.100 (423)

The annual road construction unit cost growth between the years 2020 and 2030 is estimated

at about 3 %.
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Comparison: Unit costs used in Finland 2020:

e Construction of main new section (2 lanes): 1,2 ME/km (108 MRub/km)
e Reconstruction of current main road section (2 lanes): 0,7 ME/km (63 MRub/km)
e Construction of new bridge: 1.000E/m2 (90.000 MRub/m2 or 0,75 MRub/length-m)

Table. Estimated investment unit costs used in the Vartius — Arkhangelsk road variants

Index MAKU 2010 100

Unit cost of similar road | Construction of the
construction at the end of 2020 | new road

Russia (Finland)

Reconstruction
the current road
Russia (Finland)

of

Construction of the
new bridge
Russia (Finland)

year 2020, index 115 110 MRub/km 70 MRub/km 2,5 MRub / length-m
(1,2 M€/km) (0,8 M£€/km) 28.000 € /length - m)
year 2030 index 150 143 MRub/km 91 MRub/km 3,3 MRub / length-m
(1,6 M€/km) (1 M€/km) 37.000 €/ length-m
Table. Investment costs of the Vartius - Arkhangelsk road in “red - blue- brown’” variant on 2030
(MAKU 150)
Variant in the Republic of Variant in the Arkhangelsk | Porog — Brin -Navolok Total
Karelia, MRub (M€£) Region, MRub (M€) MRub (M€) MRub (M€)
“red” “blue” (till Porog) “brown”

93 km of reconstr. = 9.700
38 km of constr. = 5.000

sub-total=14.700 (163)

109 km, reconstr.= 14.100
41 km, constr. = 5.800

New bridge constr. (250

m) = 800

sub-total = 20.700 (230)

138 km, reconstr.= 17.900
50 km, constr. = 7.100

sub-total = 25.000 (278) 60.400 (671)

Road maintenance costs growth 2030 — 2060

The start point has been the estimation additional road maintenance costs due to additional
road length to be maintained. As the length of “variant red” has been taken the road length of
between Nadvoicy and Onega, 239 km. As estimation in the Russian similar roads annual of
maintenance costs 0,9 MRub/km (10.000 E/km) on year on 2020. The annual growth of road
maintenance costs 2020 are 215 MRub (or 2,4 M€).

This annual road maintenance cost 2030 - 2060 has been discounted into 2030 at 4% rate. The
summary maintenance costs 2030 - 2060 in different variants are shown in the following table.

Table. Road maintenance additional costs of the Vartius - Arkhangelsk road in 6 variants on 2020

Variant in the Republic of

Variant in the Arkhangelsk Region

Total Total

131 km x 0,9 MR/km = 118

124 km x 0,9 MR/km = 112

Karelia (MRub) (MRub) km more | MRub (M€£)
red red, 239 km | 215 (2,4)
131 km x 0,9 MR/km = 118 108 km x 0,9 MR/km = 97

red black, 255 km | 230 (2,6)

red

violet,

259 km | 233 (2,6)
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131 km x 0,9 MR/km = 118 128 km x 0,9 MR/km = 115
red blue, continuing through Onega- 280 km | 252 (2,8)
131 km x 0,9 MR/km = 118 Rikasikha, 149 km x 0,9 MR/km =134
red blue and brown, continuing via Kodino - | 469 km | 422 (4,7)
131 km x 0,9 MR/km =118 Brin--Navolok,

338 km x 0,9 MR/km = 304
yellow red 102 km x 0,9 MR/km =90 248 km | 221 (2,5)
146 km x 0,9 MR/km = 131

5.1.3 Benefits to society

Benefits due to less driven kilometres on the road network

The new road connection makes the total driven vehicle kilometre sum shorter than in the
situation where the road does not exist.

The starting point are the driving unit costs (Tie- ja rautatieliikenteen hankearvioinnin yksik-
kbarvojen madrittdminen, Vaylavirasto, Finnish Transport Infrastructure Agency publication,
48/2020) in use in Finland:

o vehicle costs for light vehicle (car) 0,072 €/veh.km/car
o time costs for light vehicle (car) 10,52 €/veh.h

o vehicle costs for heavy vehicle 0,29 €/km/car

e time costs for heavy vehicle 43,36 €/ veh.h

e accident costs for all vehicles 0,014 €/veh.km

The Russian vehicle and time costs have been counted by dividing these Finnish analogic costs
to relation between Finnish and Russian corrected GDPs. The Russian GDP was about 55%
of the Finnish one:

o vehicle costs for light vehicle (car) 3,6 Rub/km/car 0,04 €/ veh.km
e time costs for light vehicle (car) 522 Rub/h/car 5,8 €/ veh.h

o vehicle costs for heavy vehicle 14,4 Rub/km/ veh. 0,16 €/ veh.km
e time costs for heavy vehicle 2146 Rub/h/veh. 23,8 €/ veh.h

As the Russian accident costs have been used the following values. They are higher than in
Finland as the accident likelihood is many times higher in Russia:

e accident costs for all vehicles 2,7 Rub/veh.km 0,03 €/veh.km

Relation between light and heavy vehicles on the new road has been evaluated as 68%/32%.
After this the unit costs used in the Vartius — Arkhangelsk road are:

e vehicle costs for this project (all vehicles), 7 Rub/saved veh.km 0,078 €/km
e time costs for this project (all vehicles), 1040 Rub/ saved h 11,57 €/h
e accident costs for this project (all vehicles), 2,7 Rub/ veh.km 0,03 €/km
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The savings in distance and time has been introduced in the following table.

Table. The distance and time savings for Vartius — Arkhangelsk new road.

Origin - destination by road

distance
currently by car

distance after the
new road by car

difference between
current and new

(km, hours) route (km), (hours)

Arkhangelsk — Moscow 1200 km 16h

Arkhangelsk - St. Petersburg, via Vologda | 1400 km 175h | 1145km 14h 255 km, 3.5h
Arkhangelsk - St. Pet., via Mirnyj, 1160 km 18 h 1145km 14h 15km, 4h
Vytegra

Arkhangelsk — Petrozavodsk via Pudozh 980km 15h 735km 11h 245km, 4h
Arkhangelsk- Murmansk via Pudozh 1600 km 23 h 1115km 16h 485km, 7h
Arkhangelsk- Vartius/Lytta via Pudozh 1200 km 19h 705km 11h 495km, 8h

Counting by benefits of saved driven kilometres in variants, example “red-red” variant

In “red-red” variant, assumption for saved driven kilometres is evaluated as 275 km per
vehicle. It bases on the following distribution of origin — destination:

- 10% of traffic volumes use origin-destination Arkhangelsk - Murmansk (495 km

saving/vehicle)

- 20% of traffic volumes use origin-destination Arkhangelsk — Vartius/Lytta border crossing
(485 km saving/vehicle)
- 30% of traffic volumes use origin-destination Arkhangelsk — Petrozavodsk (245 km

saving/vehicle)

- 40% of traffic volumes use origin-destination Arkhangelsk — St. Petersburg (135 km

saving/vehicle)

In case of Arkhangelsk — St. Petersburg current distance has been used the medium value
between Vologda and Vytegra routes. The traffic volume benefiting of the savings has been
evaluated as 800 vehicles/day, AADT in 2020 and 1050 vehicles/day, AADT in 2030. Savings

of other trips have been ignored in the following calculations.

The saving is opening year 2030 would be:

Vehicle cost savings: 275 km x 1050 veh./day x 365 d/year x 7 Rub/km =
Time costs savings: 1050 veh./day x 6.5 h/veh. 365 d/year x 1040 Rub/h =
Accident costs savings: 275 km x 1050 veh./day x 365 d/year x 2,7 Rub/km =

Driving costs savings together:

In the situation of the year 2030, the savings would be about 3600 Million Roubles (40 M€)
on “red-red” variant. By assuming that the traffic volumes would be 1,6 x bigger in 2060

= 3600 MRub (40M€)

(compared to 2030), we have used the following annual figures for savings:

year from opening

= 1% year
= 5" year
= 10" year
= 15" year

annual saving

3.600 MRub (2030)
3.960 MRub (2035)
4.320 MRub (2040)
4.680 MRub (2045)

traffic increase comp.to 2030

1,0x
1,1x
1,2%
1,3%
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= 20" year 5.040 MRub (2050) 1,4x
= 25" year 5.400 MRub (2055) 1,5x
= 30" year 5.760 MRub (2060) 1,6x

Vehicle volumes increase between 2030 and 2060, meaning the 30 year’s growth, has been
evaluated roughly 2-2,5 % increase per year.

The table in the following page introduces the annual forecasted driving cost savings and road
maintenance cost increase in 30 years after opening of the road and discounted figures in 30
years. Discount rate used was 4%. Driving cost savings discounted in 2030 — 2060 are 76.700
MRub (852 ME).

Table. Driving cost benefits and maintenance cost increases over 2030 — 2060 in ““red-red”” variant.

Year Year (A.D.) Driving cost Maintenance Residual
savings costs value
MRUB MRUB MAKU150 Mrub

1 2030 3600 215 0
2 31 3670 215 0
3 32 3740 215 0
4 33 3810 215 0
5 34 3880 215 0
6 35 3960 215 0
7 36 4030 215 0
8 37 4100 215 0
9 38 4170 215 0
10 39 4240 215 0
11 40 4320 215 0
12 41 4390 215 0
13 42 4460 215 0
14 43 4530 215 0
15 44 4600 215 0
16 45 4680 215 0
17 46 4750 215 0
18 47 4830 215 0
19 48 4900 215 0
20 49 4970 215 0
21 50 5040 215 0
22 51 5110 215 0
23 52 5200 215 0
24 53 5270 215 0
25 54 5330 215 0
26 55 5400 215 0
27 56 5500 215 0
28 57 5600 215 0
29 58 5680 215 0

30 59 5760 215 3250

2060
Total 139520 6450 3250
Disc. total. 76 772,75 3717,79 1 002,04
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Benefits due to remaining residual value of the road variant “red-red”

When counting the CB ratio, one benefit is the present value of residual value after 30 years
of investment (including construction time interest costs) represents roughly 10% of the
investment (32.500MRub*0.10 = 3250 MRub) and present value of 1000 Million Roubles
(11,1 M€) (“red-red™).

Counting by benefits of saved driven kilometres in variant “yellow-red”

In “yellow-red” variant, assumption for saved driven kilometres is evaluated as 198 km per
vehicle. It bases on the following distribution of origin — destination:

- 10% of traffic volumes use origin-destination Arkhangelsk - Murmansk (500 km
saving/vehicle)

- 20% of traffic volumes use origin-destination Arkhangelsk — Vartius/Lytta border crossing
(420 km saving/vehicle)

- 30% of traffic volumes use origin-destination Arkhangelsk — Petrozavodsk (150 km
saving/vehicle)

- 40% of traffic volumes use origin-destination Arkhangelsk — St. Petersburg (42 km
saving/vehicle)

In case of Arkhangelsk — St. Petersburg current distance has been used the medium value
between Vologda and Vytegra routes.

The saving is opening year 2030 would be:

Vehicle cost savings: 198 km x 1050 veh./day x 365 d/year x 7 Rub/km = 531 MRub
Time costs savings: 1050 veh./day x 2,7 h/veh. 365 d/year x 1040 Rub/h = 1075 MRub
Accident costs savings: 198 km x 1050 veh./day x 365 d/year x 2,7 Rub/km = 205 MRub
Driving costs savings together: = 1800 MRub (20 M€£)

In the situation of the year 2030, the savings would be 1800 Million Roubles (20 M€) on
“yellow- red” variant. By assuming that the traffic volumes would be 1,6 x bigger in 2060
(compared to 2030), we have used the following annual figures for savings:

year from opening annual saving traffic increase comp. to 2030
= 1% year 1.800 MRub (2030) 1,0x
= 5" year 1.980 MRub (2035) 1,1x
= 10" year 2.160 MRub (2040) 1,2x
= 15" year 2.340 MRub (2045) 1,3x
= 20" year 2.520 MRub (2050) 1,4%
= 25" year 2.700 MRub (2055) 1,5
= 30" year 2.880 MRub (2060) 1,6x

Vehicle volumes between 2030 and 2060, meaning the 30 year’s growth, has been evaluated
roughly 2-2,5 % increase per year. Driving cost savings discounted between 2030 — 2060 are
38.400 MRub (427 M£).

Benefits due to remaining residual value of the road variant “yellow-red”
When counting the CB ratio, one benefit is the present value of residual value after 30 years
of investment (including construction time interest costs) represents roughly 10% of the
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investment (39.100MRub*0.10 = 3910 MRub) and present value of 1190 Million Roubles
(13,2 M£) in “Yellow-Red” variant.
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Counting by benefits of saved driven kilometres in variant “red-black”

In “red-black” variant, assumption for saved driven kilometres is evaluated as 260 km per
vehicle. It bases on the following distribution of origin — destination:

- 10% of traffic volumes use origin-destination Arkhangelsk - Murmansk (481 km
saving/vehicle)

- 20% of traffic volumes use origin-destination Arkhangelsk — Vartius/Lytta border crossing
(471km saving/vehicle)

- 30% of traffic volumes use origin-destination Arkhangelsk — Petrozavodsk (231 km
saving/vehicle)

- 40% of traffic volumes use origin-destination Arkhangelsk — St. Petersburg (121km
saving/vehicle)

In case of Arkhangelsk — St. Petersburg current distance has been used the medium value
between Vologda and Vytegra routes.

The traffic volume benefiting of the savings has been evaluated as 1050 vehicles/day (AADT
2030). Savings of other trips have been ignored in the following calculations.

The saving is opening year 2030 would be:

Vehicle cost savings: 260 km x 1050 veh./day x 365 d/year x 7 Rub/km = 968 MRub
Time costs savings: 1050 veh./day x 4,1 h/veh. 365 d/year x 1040 Rub/h = 1634 MRub
Accident costs savings: 260 km x 1050 veh./day x 365 d/year x 2,7 Rub/km = 269 MRub
Driving costs savings together: = 2900 MRub (32 M£)

In the situation of the year 2030, the savings would be 2900 million Roubles (32 M€) on “red-
black” variant. By assuming that the traffic volumes would be 1,6 x bigger in 2060 (compared
to 2030), we have used the following annual figures for savings:

year from opening annual saving traffic increase comp.to 2030
= 1% year 2.900 MRub (2030) 1,0x
= 5" year 3.190 MRub (2035) 1,1x
= 10" year 3.480 MRub (2040) 1,2x
= 15" year 3.770 MRub (2045) 1,3x
= 20" year 4.060 MRub (2050) 1,4%
= 25" year 4.350 MRub (2055) 1,5x
= 30" year 4.640 MRub (2060) 1,6x

Vehicle volumes between 2030 and 2060, meaning the 30 year’s growth, has been evaluated
roughly 2-2,5 % increase per year. Driving cost savings discounted between 2030 — 2060 are
61.800 MRub (687 M£).

Benefits due to remaining residual value of the road variant red-black

When counting the CB ratio, one benefit is the present value of residual value after 30 years
of investment (including construction time interest costs) represents roughly 10% of the
investment (34.400MRub*0.10 = 3440 MRub) and present value of 1060 Million Roubles
(11,8 M£) in “Red-Black” variant.

Counting by benefits of saved driven kilometres in variant “red-violet”
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In “red-violet” variant, assumption for saved driven kilometres is evaluated as 254 km per
vehicle. It bases on the following distribution of origin — destination:

- 10% of traffic volumes use origin-destination Arkhangelsk - Murmansk (475 km
saving/vehicle)

- 20% of traffic volumes use origin-destination Arkhangelsk — Vartius/Lytta border crossing
(465 km saving/vehicle)

- 30% of traffic volumes use origin-destination Arkhangelsk — Petrozavodsk (225 km
saving/vehicle)

- 40% of traffic volumes use origin-destination Arkhangelsk — St. Petersburg (115 km
saving/vehicle)

In case of Arkhangelsk — St. Petersburg current distance has been used the medium value
between VVologda and Vytegra routes.

The traffic volume benefiting of the savings has been evaluated as 1050 vehicles/day (AADT
2030). Savings of other trips have been ignored in the following calculations.

The saving is opening year 2030 would be:

- Vehicle cost savings: 254 km x 1050 veh./day x 365 d/year x 7 Rub/km = 681 MRub

- Time costs savings: 1050 veh./day x 4,1 h/veh. 365 d/year x 1040 Rub/h = 1634 MRub

- Accident costs savings: 254 km x 1050 veh./day x 365 d/year x 2,7 Rub/km = 263 MRub
Driving costs savings together: = 2580 MRub (28,7 M€)

In the situation of the year 2030, the savings would be about 2580 Million Roubles (28,7 M€)
on “red-violet” variant. By assuming that the traffic volumes would be 1,6 x bigger in 2060
(compared to 2030), we have used the following annual figures for savings:

year from opening annual saving traffic increase comp.to 2030
= 1% year 2.580 MRub (2030) 1,0x
= 5" year 2.840 MRub (2035) 1,1x
= 10" year 3.100 MRub (2040) 1,2x
= 15" year 3.350 MRub (2045) 1,3x
= 20" year 3.610 MRub (2050) 1,4x
= 25" year 3.870 MRub (2055) 1,5%
= 30" year 4.130 MRub (2060) 1,6x

Vehicle volumes between 2030 and 2060, meaning the 30 year’s growth, has been evaluated
roughly 2-2,5 % increase per year. Driving cost savings discounted between 2030 — 2060 are
55.000 MRub (611 M£).

Benefits due to remaining residual value of the road variant red-violet

When counting the CB ratio, one benefit is the present value of residual value after 30 years
of investment (including construction time interest costs) represents roughly 10% of the
investment (33.100MRub*0.10 = 3310 MRub) and present value of 1.020 Million Roubles
(11,3 M£) in “Red-violet” variant.

Counting by benefits of saved driven kilometres in variant “red-blue”
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In “red-blue” variant, assumption for saved driven kilometres is evaluated as 233 km per
vehicle. It bases on the following distribution of origin — destination:

- 10% of traffic volumes use origin-destination Arkhangelsk - Murmansk (454 km
saving/vehicle)

- 20% of traffic volumes use origin-destination Arkhangelsk — Vartius/Lytta border crossing
(444 km saving/vehicle)

- 30% of traffic volumes use origin-destination Arkhangelsk — Petrozavodsk (204 km
saving/vehicle)

- 40% of traffic volumes use origin-destination Arkhangelsk — St. Petersburg (94 km
saving/vehicle)

In case of Arkhangelsk — St. Petersburg current distance has been used the medium value
between Vologda and Vytegra routes. The traffic volume benefiting of the savings has been
evaluated as 800 vehicles/day, AADT in 2020 and 1050 vehicles/day, AADT in 2030. Savings
of other trips have been ignored in the following calculations.

The saving is opening year 2030 would be:

- Vehicle cost savings: 233 km x 1050 veh./day x 365 d/year x 7 Rub/km = 625 MRub
- Time costs savings: 1050 veh./day x 4 h/veh. 365 d/year x 1040 Rub/h = 1594 MRub
- Accident costs savings: 233 km x 1050 veh./day x 365 d/year x 2,7 Rub/km = 241 MRub

Driving costs savings together: = 2460 MRub (27,3 M£)

In the situation of the year 2030, the savings would be 2460 million Roubles (27,3 M€) on
“red-blue” variant. By assuming that the traffic volumes would be 1,6 x bigger in 2060
(compared to 2030), we have used the following annual figures for savings:

year from opening annual saving traffic increase comp.to 2030
= 1% year 2.460 MRub (2030) 1,0x
= 5" year 2.710 MRub (2035) 1,1x
= 10" year 2.950 MRub (2040) 1,2x
= 15" year 3.200 MRub (2045) 1,3x
= 20" year 3.440 MRub (2050) 1,4%
= 25" year 3.690 MRub (2055) 1,5%
= 30" year 3.940 MRub (2060) 1,6x

Vehicle volumes between 2030 and 2060, meaning the 30 year’s growth, has been evaluated
roughly 2-2,5 % increase per year. Driving cost savings discounted between 2030 — 2060 are
52.400 MRub (582 M£).

Benefits due to remaining residual value of the road variant ”red-blue”

When counting the CB ratio, one benefit is the present value of residual value after 30 years
of investment (including construction time interest costs) represents roughly 10% of the
investment (35.400MRub*0.10 = 3540 MRub) and present value of 1.090 Million Roubles
(12,1 M£) in “Red-blue” variant.

Counting by benefits of saved driven kilometres in variant “red-blue-brown” (Porog-
Kodino - Brin-Navolok)
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In “red-blue-brown” variant, assumption for saved driven kilometres is evaluated as 176 km
per vehicle. It bases on the following distribution of origin — destination:

- 10% of traffic volumes use origin-destination Arkhangelsk - Murmansk (397 km
saving/vehicle)

- 20% of traffic volumes use origin-destination Arkhangelsk — Vartius/Lytta border crossing
(387 km saving/vehicle)

- 30% of traffic volumes use origin-destination Arkhangelsk — Petrozavodsk (147 km
saving/vehicle)

- 40% of traffic volumes use origin-destination Arkhangelsk — St. Petersburg (37 km
saving/vehicle)

In case of Arkhangelsk — St. Petersburg current distance has been used the medium value
between Vologda and Vytegra routes. The traffic volume benefiting of the savings has been
evaluated as 800 vehicles/day, AADT in 2020 and 1050 vehicles/day, AADT in 2030. Savings
of other trips have been ignored in the following calculations.

The saving is opening year 2030 would be:

Vehicle cost savings: 176 km x 1050 veh./day x 365 d/year x 7 Rub/km = 472 MRub
Time costs savings: 1050 veh./day x 3.3 h/veh. 365 d/year x 1040 Rub/h = 1315 MRub
Accident costs savings: 176 km x 1050 veh./day x 365 d/year x 2,7 Rub/km = 182 MRub
Driving costs savings together: = 1970 MRub (21,9 M€)

In the situation of the year 2030, the savings would be about 1970 Million Roubles (21,9 M€)
in “red-blue-brown” variant. By assuming that the traffic volumes would be 1,6 x bigger in
2060 (compared to 2030), we have used the following annual figures for savings:

year from opening annual saving traffic increase comp.to 2030
= 1% year 1.970 MRub (2030) 1,0x
= 5" year 2.170 MRub (2035) 1,1x
= 10" year 2,360 MRub (2040) 1,2x
= 15" year 2.560 MRub (2045) 1,3x
= 20" year 2.760 MRub (2050) 1,4%
= 25" year 3.000 MRub (2055) 1,5%
= 30" year 3.150 MRub (2060) 1,6x

Vehicle volumes increase between 2030 and 2060, meaning the 30 year’s growth, has been
evaluated roughly 2-2,5 % increase per year. Driving cost savings discounted between 2030 -
2060 are 42.100 MRub (468 M£).

Benefits due to remaining residual value of the road variant ”red-blue-brown”

When counting the CB ratio, one benefit is the present value of residual value after 30 years
of investment (including construction time interest costs) represents roughly 10% of the
investment (60.400MRub*0.10 = 6040 MRub) and present value of 1.860 Million Roubles
(20,7 M£) in “Red-blue-brown” variant.
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5.1.4 Benefit/cost ratio and paying back period of variants

CBorder crossing ratio = (Benefits in road network + Residual value — losses of road
maintenance costs) / Investment costs including construction time interest costs on the
variants):

Example: “Red-red” through Onega - Rikasikha

CBorder crossing ratio = (76.700 MRub + 1.000 MRub — 3.720 MRub) / 32.500 MRub = 2,28
CBorder crossing ratio = (427 ME + 11.1 M€ - 413 M€) /361 M€=1,1

Paying back period = 30 years /2,28 = 13 years.

Table. Summary of the factors and results of economic evaluation of the variants.

User cost Residual | Maintenance | Investment | B/C - | Paying
savings value cost 2030- cost, ratio -back
2030-2060, | 2030, 2060 2030 period,
MRub MRub MRub MRub years
M€ M€ M€ M€

“Red-red” through 76.700 1.000 3.720 32.500 2,28 13

Onega — Rikasikha 852 11,1 41,3 361

“Red-black” through 61.800 1.060 3.980 34.400 1,71 18

Onega — Rikasikha 687 11,8 442 382

“Red-violet” through 55.000 1.020 4.030 33.100 1,57 19

Onega — Rikasikha 611 11,3 448 368

“Red-blue” through 52.400 1.100 4.400 35.400 1,39 22

Onega — Rikasikha 582 12,2 48,9 393

“Red-blue-brown” 42.100 1.850 7.300 60.400 0,61 49

through Kodino — Brin | 468 20,6 81,1 671

-Navolok

“Yellow — Red” 38.400 1.190 3.820 38.100 0,94 32

through Onega - 427 13,2 42,4 423

Rikasikha

“Yellow — Red” without | 38.400 623 3.820 20.200 1.74 17

Kola R-21 — Belomorsk | 427 6,9 42,4 224

— Nyuhcha road costs

For those variants, that have the benefit-cost ratio more than one, the project is economically
profitable.

What comes to “Yellow- Red” variant, it is either profitable or not profitable depending on
the counting principle. If the road connection R-21 (fed road Kola) — Belomorsk — Nyuhcha
will be constructed/reconstructed by the Republic of Karelia and as the construction costs of
the new Vartius — Arkhangelsk road will be counted only implementation costs between
Nyuhcha village and Onega town, the “Yellow — Red variant would be profitable. If the road
connection R-21 (fed road Kola) — Belomorsk — Nyuhcha will be constructed/reconstructed as
part of the new Vartius — Arkhangelsk road and the implementation costs will be counted in
economy calculations as costs of this road project, the “Yellow — Red variant would be non-
profitable.
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5.1.5 Sensitivity of economic calculations

The sensitivity of economic calculations of the Vartius/Lytta — Arkhangelsk road was checked
in the following cases:

to the basic cost of the Vartius/Lytta — Arkhangelsk road?
e What, if the savings in emission costs will counted as benefits to the road variants?

What if the annual savings in driving costs are 30% less than in the basic calculation?
What if the annual savings in driving costs are 30% more than in the basic calculation?
What, if the investment costs are 30 % less than in the basic calculation?

What, if the investment costs are 30 % more than in the basic calculation?
What, if the investment costs of Onega - Rikasikha road reconstruction would be added

What if the annual savings in driving costs are 30% less than in the basic calculation?

Table. Summary of the factors and results of economic evaluation in the three variants

User savings | Residual | Maintenance | Investment | B/C — | Paying
2030-2060, | value, cost 2030- cost, 2030 | ratio -back
MRub MRub 2060, MRub | MRub period,
M€ M€ M€ M€ years

“Red-red” through | 53.700 1.000 3.720 32.500 1,57 19

Onega — Rikasikha 597 11,1 41,3 361

“Yellow — Red” through | 26.900 1.190 3.820 38.100 0,64 47

Onega — Rikasikha 299 13,2 42,4 423

“Yellow — Red” without | 26.900 623 3.820 20.200 1,17 26

Kola R-21 — Belomorsk | 299 6,9 42,4 224

— Nyuhcha road costs

If the road connection R-21 (fed road Kola) — Belomorsk — Nyuhcha will be

constructed/reconstructed as part of the new Vartius — Arkhangelsk road and the
implementation costs will be counted in economy calculations as costs of this road project,
the “Yellow — Red variant would be non-profitable. All other variants shown above are
economically viable.

What if the annual savings in driving costs are 30% more than in the basic calculation?

Table. Summary of the factors and results of economic evaluation in the three variants

User savings | Residual | Maintenance | Investment | B/C — | Paying
2030-2060, | value, cost 2030- cost, 2030 | ratio -back
MRub MRub 2060, MRub | MRub period,
M€ M€ M€ M€ years
“Red-red” through | 99.700 1.000 3.720 32.500 2,98 10
Onega — Rikasikha 1100 11,1 41,3 361
“Yellow — Red” through | 49.900 1.190 3.820 38.100 1,44 21
Onega — Rikasikha 555 13,2 42,4 423
“Yellow — Red” without | 49.900 623 3.820 20.200 2,31 13
Kola R-21 — Belomorsk | 555 6,9 42,4 224

— Nyuhcha road costs

In this case all the shown above variants are not economically viable.
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What if the investment costs are 30 % less than in the basic calculation?

Table. Summary of the factors and results of economic evaluation of the variants.

User savings | Residual | Maintenance | Investment | B/C — | Paying
2030-2060, | value, cost 2030- cost, 2030 | ratio -back
MRub MRub 2060, MRub | MRub period,
M€ M€ ME€ M€ years
“Red-red” through | 76.700 1.000 3.720 22.700 3,26 9
Onega — Rikasikha 852 111 41,3 253
“Yellow — Red” through | 38.400 1.190 3.820 26.700 1,34 22
Onega — Rikasikha 427 13,2 42,4 296
“Yellow — Red” without | 38.400 623 3.820 14.100 2.50 12
Kola R-21 — Belomorsk | 427 6,9 42,4 157
— Nyuhcha roasd costs
In this case all the shown above variants are not economically viable.
What if the investment costs are 30 % more than in the basic calculation?
Table. Summary of the factors and results of economic evaluation of the variants.
User savings | Residual | Maintenance | Investment | B/C — | Paying
2030-2060, | value, cost 2030- cost, 2030 | ratio -back
MRub MRub 2060, MRub | MRub period,
M€ M€ M€ M€ years
“Red-red” through | 76.700 1.000 3.720 42.300 1,75 17
Onega — Rikasikha 852 111 41,3 470
“Yellow — Red” through | 38.400 1.190 3.820 49.500 0,72 42
Onega — Rikasikha 427 13,2 42,4 550
“Yellow — Red” without | 38.400 623 3.820 26.300 1.34 22
Kola R-21 — Belomorsk | 427 6,9 42,4 292
— Nyuhcha road costs

If the road connection R-21 (fed road Kola) — Belomorsk — Nyuhcha will be
constructed/reconstructed as part of the new Vartius — Arkhangelsk road and the
implementation costs will be counted in economy calculations as costs of this road project,
the “Yellow — Red variant would be non-profitable. All other variants shown above are
economically viable.

What, if the investment costs of Onega- Rikasikha road reconstruction would be added
to the basic costs of the Vartius/Lytta — Arkhangelsk road?

This chapter makes a summary of the analyse, how the Onega - Rikasikha road investment
costs will impact to economy of the Vartius/Lytta - Arkhangelsk road, if the reconstruction
costs of the Onega-Rikasikha road will be added to costs of the Vartius/Lytta - Arkhangelsk
road.

The tables below show the investment and the impact of that to economic parameters of the
Vartius/Lytta - Arkhangelsk road. In this case, the “Red-red” variant remains economically
the most feasible. The “Red-black and “Red-violet” are also economically viable.
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Table. Investment costs of the Vartius - Arkhangelsk road variants on 2030 with Onega Rikasikha road
rehabilitation included into the federal road Vartius- Arkhangelsk costs (MAKU 150, rate 1 € = 90 Rub).

Variant in the Republic of Karelia | Variant in the Arkhangelsk Region Onega - Total with Onega-
between “Kola” R-21 — border of | between border of the Republic of Rikasikha Rikasikha
the Republic of Karelia and Karelia and the Arkhangelsk Region and
Arkhangelsk reg. MRub (M€) Onega, MRub (M€) MRub (M€) MRub (M€)
“red” “red”
93 km of reconstr. = 9.700 94 km, reconstr. = 12.200 180 km x 91=
38 km of constr. = 5.000 13 km, constr. = 1.850
New bridge constr. (1200 m) = 3.700 sub-total =
sub-total= 14.700 (163) sub-total = 17.800 (198) 16.400 (182) 48.900 (543)
“red” “black”
93 km of reconstr. = 9.700 105 km, reconstr. = 13.600 180 km x 91=
38 km of constr. = 5.000 17 km, constr. = 2.400
New bridge constr. (1200 m) = 3.700 sub-total =
sub-total= 14.700 (163) sub-total = 19.700 (219) 16.400 (182) 50.800 (564)
“red” “violet”
93 km of reconstr. = 9.700 99 km, reconstr. = 12.800 180 km x 91=
38 km of constr. = 5.000 29 km, constr. = 4.100
New bridge constr. (500 m) = 1.500 sub total =
sub-total= 14.700 (163) sub-total = 18.400 (204) 16.400 (182) 49.500 (550)
“red” “blue”
93 km of reconstr. = 9.700 109 km, reconstr.= 14.100 180 km x 91=
38 km of constr. = 5.000 41 km, constr. = 5.800
New bridge constr. (250 m) = 800 sub total =
sub-total= 14.700 (163) sub-total = 20.700 (230) 16.400 (182) 51.800 (576)
“yellow” “red”
141 km, reconstr. = 14.400 88 km, reconstr. = 11.200 180 km x 91=
52 km of constr. = 6.900 13 km, constr. = 1.850 sub total =
New bridge constr. (1200 m) = 3.700
sub-total= 21.300 (237) sub-total = 16.800 (189) 16.400 (182) 54.500 (606)

Table. Summary of the factors and results of economic evaluation of the variants when the Onega — Rikasikha road
rehabilitation costs are included into investment costs of Vartius-Arkhangelsk road.

User savings Residual Maintenance Investment | B/C - | Paying
2030-2060, value 2030, | cost 2030- cost, ratio -back
MRub 2060 2030 period,
M€ MRub MRub MRub Years
M€ M€ M€
“Red-red” through Onega — 76.700 1.000 3.720 48.900 151 20
Rikasikha 852 11,1 41,3 543
“Red-black” through Onega - 61.800 1.060 3.980 50.800 1,16 26
Rikasikha 687 11,8 442 564
“Red-violet” through Onega — 55.000 1.020 4,030 49.500 1,05 29
Rikasikha 611 11,3 448 550
“Red-blue” through Onega - 52.400 1.100 4.400 51.800 0,95 32
Rikasikha 582 12,2 48,9 576
“Yellow — Red” through Onega — | 38.400 1.190 3.820 54,500 0,66 45
Rikasikha 427 13,2 42,4 606
“Yellow-Red” w/o Kola R-21 - 38.400 623 3.820 38.100 0.92 33
Belomorsk — Nyuhcha road costs | 427 6,9 42 4 423
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What, if the savings in emission costs will counted as benefits to the road variants?

The starting points are the unit costs of emission that the current vehicles produce in Finland.
The unit costs are from the publication “Liikenneviraston tutkimuksia ja selvityksia 23/2012,
Liikenteen paastokustannukset” (Finnish Transport Agency publications 23/2012, Emission
costs of Transport”).

Table. Emission costs in Finland

Vehicle Cost of emission
Eurocents (Rub) by driven kilometre

Passenger car with gasoline engine 0.77 (0.69)
Passenger car with gasoline engine 0.58 (0.52)

and catalysator

Passenger car with diesel engine 1.38 (1.24)
Delivery van with gasoline engine 1.03 (0.93)
Delivery van with gasoline engine 0.85 (0.77)

and catalysator

Delivery van with diesel engine 1.98 (1.78)
Heavy vehicles in average 5 (4,50)

Every road variant of Vartius/Lytta - Arkhangelsk road will decrease the road mileage (driven
kilometres) of the Russian roads and this way save emission costs from the society.

The Russian emission cost savings have been counted by dividing the above-mentioned
Finnish analogic costs to relation between Finnish and Russian corrected GDPs. The Russian
GDP was about 55% of the Finnish one:

Vehicle Cost of emission
Eurocents (Rub) by driven kilometre
Light vehicle (passenger car and 0.49 (0.44)
delivery van) in average
Heavy vehicles in average 2.75 (2.48)

Finally, using the distribution between light and heavy vehicles in Russian roads (68%/32 %),
can be estimated the cost that can be saved due to new road Vartius/Lytta - Arkhangelsk as
1.21 Eurocents (1.09 Rub) per vehicle-kilometre.

The saving is opening year 2030 would be in variants:

“red-red“: 275 km x 1050 veh./day x 365 d/year x 1.09 Rub/km= 115 MRub (1,3 M€)
“red-black®: 260 km x1050 veh./day x365 d/year x1.09 Rub/km= 109 MRub (1,2 M€)
“red-violet”: 254km x1050 veh./day x365 d/year x1.09 Rub/km= 106 MRub (1,2 M€)
“red-blue”: 233km x 1050 veh./day x365 d/year x 1.09 Rub/km = 97 MRub (1,1 M€)
“red-brown-blue“:176km x1050veh./dayx365d/yearx1.09 Rub/km=74 MRub (0,8 M€)
“yellow red”: 198 km x1050 veh./day x365 d/year x1.09 Rub/km= 83 MRub (0,9 M€)

The table below introduces the sum of annual savings in emission costs in 30 years after
opening of the road (year 2030) and discounted figures in the next 30 years. The same unit
cost has been used throughout the years, as the increase of the amount of vehicles and therefore
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traffic volumes on the road will be compensated by more electric vehicles and less polluting
other vehicles. Discount rate used was 4%.

Table. Summary of the factors and results of economic evaluation of the variants including the
emission cost savings.

User cost | Residual | Maintenance | Emission | Investment | B/C — | Paying
savings value cost 2030- cost cost, ratio -back
2030- 2030, 2060 savings 2030 period,
2060, 2030-60 years
MRub MRub MRub MRub MRub
M€ M€ M€ M€ M€
“Red-red” through 76.700 1.000 3.720 1.990 32.500 2,34 13
Onega — Rikasikha 852 111 41,3 22,1 361
“Red-black” through | 61.800 1.060 3.980 1.880 34.400 1,77 17
Onega — Rikasikha 687 11,8 442 20,9 382
“Red-violet” through | 55.000 1.020 4.030 1.830 33.100 1,63 18
Onega — Rikasikha 611 11,3 448 20,3 368
“Red-blue” through 52.400 1.100 4.400 1.680 35.400 1,43 21
Onega — Rikasikha 582 12,2 489 18,7 393
“Red-blue-brown” 42.100 1.850 7.300 1.280 60.400 0,63 48
through Kodino — 468 20,6 81,1 14,2 671
Brin -Navolok
“Yellow — Red” 38.400 1.190 3.820 1.440 38.100 0,98 31
through Onega - 427 13,2 42 4 16 423
Rikasikha
“Yellow — Red” 38.400 623 3.820 1.440 20.200 1.81 18
without Kola R-21 — | 427 6,9 42,4 16 224
Belomorsk -

Nyuhcha road costs

The emission cost savings have rather small impacts to economic feasibility of the road
variants. However, their impacts are clearly positive as less driven kilometres means less

emission.

5.1.6 Ignored issues in the economy calculations

Some issues were not counted in the feasibility calculations. From the costs they were:
e Possible up-grade of structures of the road before the year 2060

From the benefits they were:
o benefits due to less emissions (analysed in this study through sensitivity)
o taxes.
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5.2 New growth centres of along the new road

5.2.1 Impacts to villages along the new road route

The villages along the new road will have benefits and losses.

For the economy, the new road brings benefits. Better, all-year-round predictable accessibility
by cars and heavy vehicles allows to just-on-time (JOT) deliveries and this way decreases e.g.,
needs of huge storages of goods for those times when accessibility is low. As well, a new road
will shorten travel and transport times and costs between the villages and their nearest
commercial/administrative centres. This makes living more attractive in the villages impacting
increasing economic development activities and decreasing migration. The prices of houses,
cottages and land in villages will grow due to new road.

New road will bring increased traffic volumes possible in the current village road meaning
more noise, more emissions, and increased risks to traffic accidents. However, all foreseen
these negative impacts can be mitigated or avoided with good land use and road planning and
detailed design. During the road planning and design process, in every village along the road
case by case, will be assessed if by-pass road is a better solution than the road going through
the village.

5.2.2 Impacts of the new road to GDP

Impacts to GDP are definitely positive. Already the road construction investments will create
more jobs that are direct for the local people and possibilities to make contracts for deliveries
needed during the construction time. Moreover, the road will bring new possibilities to
economic development and entrepreneurship.

5.2.3 Impacts of the new road to demography

Better economy because of the new road means better earning in villages, better possibilities
to work as the internet already exists and the road guarantees the deliveries of goods and good
passenger transport. In better economic situation, migration from the villages will be smaller.
Quicker access to health care increases life expectancy in villages.

The future companies need most of all, specialists. Internet has brought possibilities to these
specialists to work from home far away without traveling daily to location of the employer.
The densely populated areas along the new road are attractive living places as they have many
benefits compared (e.g., lower living costs) to regional or federal centres.

5.2.4 Impacts of the new road to activities in economy

Business and entrepreneurship and will be established along the new road because they
demand predictable and reliable logistics because of more modest logistic costs and of
possibility to better co-operate between other companies to share the work and specialisation.
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Number of inhabitants and amount of youth among the inhabitants in the densely populated
areas along the new road route will increase or at least the tendency of decreasing will go
slower.

Number of jobs and companies registered and sales in retail shops in the densely populated
areas along the new road route will increase.

Amount of new housing (homes and cottages) in the municipalities (districts, towns, villages)
along the new road route will increase. Current cottages will be used more often and longer
times after the new road.

The economic activities will start from business who will react already during or in the first
years after implementation of the new road.

Because of increased economic activities, the collected taxes of the municipalities will also
increase. However, new inhabitants would require more services, which may increase costs
for the municipalities.

Price levels of construction places, housing, and cottages in the municipalities (districts,
towns, villages) along the new road route will grow.

5.3 Estimation of the development needs

After rather facile research to Russian legislation and processes in road planning and
designing, the following observations were made, and recommendations can be given:

Russian road planning procedure before the road detailed design phase is rather thin or
does not exist. Very often the road detailed design is the first and the last (the only)
planning and design phase when preparing the new construction or reconstruction of the
current road. It would be advisable to strengthen the pre-design phases (study of need, pre-
study, preliminary engineering) and include at least a minimum demand of them in
required procedures.

The planning of land use and pre-phases of the road planning carried out simultaneously
(and better, if possible, on the same table with a group of experts) seems to happen in
Russia rather seldom. Western countries have good experience on these simultaneous
procedures and the results could not be worse in Russia.

Very large amounts of citizen participation is realized in preliminary engineering phase of
road planning procedure in the Western countries. This gives possibilities for road
authorities to discuss with stakeholders of the society that is going to get (be beneficiaries
of) the road with its pluses and minuses, but with full knowledge. This way road the whole
society is more committed on the road project from start of planning till opening of the
road. These pre-phases are rather seldom applied in Russian current road procedures and
problems with the stakeholders (e.g., inhabitants along the road) will start during the
detailed design, when launching of implementation is already near and time for full citizen
participation already does not exist.
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In the Western countries there cannot be introduced a road process without a serious
economic evaluation. During this assessment procedure weaker road variants will be

aborted and only economically viable alignment will be chosen to further development in
more detailed design phases. Real economic evaluation of several real alignment variants
can seldom be met in the Russian road projects. As well, there are no unit costs approved
by society (authorities) for vehicle costs, time costs and accident costs, road noise costs
and emission costs from the road traffic enabling to carry out economic counting. In
addition, the required discount rate (%) approved by the authorities, does not exist for the
road projects.

6. Conclusions and recommendations

This kind of pre-study is currently not normally included in road project’s procedure in
Russia. However, it would be advisable to carry out this kind of very preliminary phase
study to get preliminary information of the road project and understand its preliminary

impacts like:

Several possible variants of road alignment

Preliminary geographical division of the road variants into administrative bodies
(districts, regions)

Preliminary construction costs of the variants

Preliminary road user savings on vehicle, time and accident costs, and losses of society
on noise and emissions.

Preliminary impacts to environment, economy, and distribution of traffic after the road
opening

Preliminary economic assessment giving the idea, if the road project is economically
viable or not

Preliminary ideas of implementation in phases (stages)

Disseminating information of the road project among the authorities of federal,
regional and local bodies and giving those possibilities to spread the information to
inhabitants and other stakeholders.

During this of Vartius/Lytta — Arkhangelsk road pre-study the following conclusions can
be made:

The most feasible variant is the shortest road alignment between Nadvoicy and Onega.
It is less expensive and would give most of the economic benefits (savings on vehicle,
time, and accident costs) to road users. The “red” variant Nadvoicy-Onega gives the
best profitability of assessed variants (benefit/cost ratio over 1,0). If the Belomorsk —
Nyuhcha road (partly reconstruction, partly new road) will be implemented by the
Republic of Karelia as a regional road and therefore excluded from the costs of
Vartius/Lytta — Arkhangelsk direct road, the *“yellow - red” variant Belomorsk-
Nyuhcha — Onega is also profitable with benefit/cost ratio over 1,0.

The most feasible bridge location over the Onega river is the one nearest to Onega
town. Although it is the longest, in other bridge location variants (Naumovskaya and
Porog) the road owner would need to construct more road and they would give less
road user benefits.
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e It would be advisable to correct the decision of the end location of the future federal
road between “Kola R-21” and “M-8" from Brin-Navolok into Rikasikha. The first
gives cost- benefit ratio 0,6 and paying back period 49 years. The last gives cost-
benefit ratio 1,5 and paying back period 20 years.

As the first implementation road sections are proposed:
In the Republic of Karelia:

e improvement of about 38 km section of "road without owner”, non-constructed road to from
Nadvoicy — Valdai regional road and border between the Republic of Karelia and the

Arkhangelsk Region.

In the Archangelsk Region:

e Improvement of about 13 km section of current non-constructed ground road “without owner”
and carry out year-round road maintenance.

o Facilitating of about 1,5 km ice road (in winter) and ferry (in summer) over Onega River as a
service provided by regional road administration. Organisation of current ferry is not enough
stabile (reliable) in producing that service.

e Going on with implementing of the project of the Onega — Kyanda — Rikasikha regional road
improvements.

When implementing the first steps of opening the route, the road through the following densely
populated areas shall be facilitated with road lighting and separate path or paths for light traffic
(walking and cycling):

e In the Republic of Karelia (variant “red”): Nadvoicy — Pristan Nadvoicy, Dubrovo, Senguba,
Ponga (together 13 km).

e In the Arkhangelsk Region (variant “red”): Zolotukha, Maloshujka, Upper Nimenga, railway
station Nimenga, Lower Nimenga, Ponga subdistrict of Onega river south bank, Trudovaya
Sloboda, new bridge over Onega river (together 17 km).

e In the Arkhangelsk Region in Onega- Rikasikha road: Onega town, Pokrovskoe, Non-
commercial gardening association Lesopil’shchik — non-commercial gardening association
Stroitel (along the sea embankment), Tamica, Kyanda, cottage villages Taiga 1, 2 and 3 as
well as from Pinki to Rikasikha, (together 57 km).

In the Republic of Karelia, if variant “yellow” will be implemented, locations and indicative
lengths of densely populated areas and accordingly road sections with road lighting and
separate path or paths for light traffic would be: Sosnovec, Zolotec (Matygora — Vygostroi)
railway station Vig, Belomorsk, Suhoe, Virma, railway station Virma, Sumskij Posad,
Kolezhma, village Nyuhcha - railway station Nyuhcha, Unezhma (together 27 km).

The questions, by whom and when the road works could be implemented, will be solved
during negotiations between current owners of the road (local and regional administrative
bodies) and the potential future owner or owners of the road (federal road authorities).
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6. Annexes

Annex 1: Road parameters of the current road sections and proposal for the future parameters on road variants.

Content:

Road between Vartius/Lytta and Federal Road Kola (R-21)

Current federal road without variants

Variants between Kola road R-21 (Nadvoitsy) and the border of Karelian Republic and Arkhangelsk Region:

“RED™: Nadvoitsy — Valdai road — Arkhangelsk border
“YELLOW™: Nadvoitsy — Belomorsk — Njuhtsa - Arkhangelsk border

Variants between the border of Karelian Republic and Arkhangelsk Region and Onega river:

“RED”: Karelian border — Zolotuha- railway station Nimenga — Trudovaja Sloboda - Onega town

“RED — BLACK”: Karelian border — Zolotuha - Maloshuika — bank of White Sea - Trudovaja Sloboda - Onega town

“RED — VIOLET”: Karelian border — Zolotuha - Maloshuika — railway stations Nimenga and Chasta — Naumovskaja - Onega town
“RED - BLUE”: Karelian border — Zolotuha - Maloshuika — railway stations Nimenga and Chasta - Porog and Onega town
“YELLOW- RED: Karelian border (near Uneshma) — Zolotuha - railway station Nimenga — Trudovaja Sloboda - Onega town

Variants between Onega river and current federal road M-8 near the city of Arkhangelsk:

“RED”: Onega town — Rikasiha — Arkhangelsk city centre
“ BLUE-BROWN-BLUE": Porog — Kodino — Brin Navalok - Arkhangelsk city centre
“BLUE”: Porog — Savinskij — Brin Navalok - Arkhangelsk city centre
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Road between Vartius/Lytta and Federal Road “Kola” (R-21)

Section road class | speed number | pavement | length of | Culvert pipes | Culvert amounts of | amounts of | cost cost estimate
2020/ level of lanes | type the road | 2020 pipes 2050 bridges/ bridges/ estimate for | for road
proposed 2020/ and their | 2020/ structure | diameter up | diameter up | their their new road rehabilitation
2050 proposal | width proposal | 2020/ to 1,0/1,01- to 1,0/1,01- | approximate | approximate | construction | (MRub)

for 2050 | 2020/ for 2050 proposal | 1,5/1,51-3,0/ | 1,5/1,51-3,0 | lengths lengths (MRub)
(km/h) proposal for 2050 | more 3,0 / more 3,0 2020 2050
for 2050 (km) meters meters (m) (m)
Section of
current federal
road
A 137 b/w HIF(1V**)/ 106/ 142/ 22/ | 106/ 142/
Lytta/Vartius (V) 90/90 2/2 Ab/Ab | 232/232 1 29/ 1 11/432 11/432 0 0
border crossing
and R-21 Kola
federal road
Total for the 232 0 0

road section

* - on the section km24,840 — km53,558;
** _ on the section km0,00 — km24,840 and km53,558 — km?232,263.
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Variants between Fed. Road R-21 (Nadvoitsy) and the border of Karelian Republic and Arkhangelsk Region: “RED”

Nadvoitsy — Valdai road — Arkhangelsk border

section

Section road speed number | pavemen | length of | Culvert Culvert amounts | amounts | cost cost estimate
class level of lanes | ttype the road pipes 2020 | pipes 2050 | of of estimate for | for road
2020/ 2020/ and their | 2020/ structure | diameter diameter up | bridges/ bridges/ new road rehabilitation
proposed | proposal | width proposal | 2020/ up to to 1,0/1,01- | their their construction | (MRub)
2050 for 2050 | 2020/ for 2050 | proposal | 1,0/1,01- 1,5/1,51- approxim | approxim | (MRub)
(km/h) proposal for 2050 | 1,5/1,51- 3,0/ more | ate ate
for 2050 (km) 3,0/ more | 3,0 meters | lengths lengths
3,0 meters 2020 (m) | 2050 (m)
Section of current
federal road “Kola” R- /111
21 (E105) biw A137 90/90 212 ADb/Ab 6/6 0/0/10/0 | 0/0/10/0 1/90 1/90 0 0
and Shegesha road
Section of current
regional road biw Kola | \\/\\, | g0/90 | 22 | Abab | 220 qomi00 | 10mi00 | w7s 175 0 0
R-21 federal road and
Shegesha road
”Access to Nadvoitsy”
(whole current regional /v 60/60 212 Ab /Ab 8,7/8,7 5/2/0/0 5/2/0/0 0/0 0/0 0 0
road)
Section of current
regional road Nadvoitsy | v/ | gg/90 o2 | CAEUA T 9303 | 10/95/15/0 | 0/105/150 | 8/201 8/220 0 9 700
— Ponga - Valdai — b
VVochmozero
Current private road
(“with no owner’) not
ending up to VIV no 1/2 paved/A 38/38 3/1/0/0 5/12/0/0 3/66 3/90 5004 0
Karelian/Arkghangelsk b
fed. subject border
Total for the road i i i i 157 i i i i 5 004 9700
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Variants b/w Fed. Road R-21 (Nadvoitsy) and the border of Karelian Republic/Arkhangelsk Region: YELLOW”

Nadvoitsy — Belomorsk — Njuhtsa - Arkhangelsk border

Section road speed number | pavement | length of Culvert Culvert amounts of | amounts cost cost
class level of lanes | type the road pipes pipes 2050 | bridges/ of bridges/ | estimate | estimate
2020/ | 2020/ and their | 2020/ structure 2020 diameter up | their their for new for road
propos | proposal | width proposal | 2020/ diameter | to 1,0/1,01- | approximate | approxima | road rehabilitat
ed for 2050 | 2020/ for 2050 | proposal up to 1,5/1,51- lengths te lengths | constructi | ion
2050 | (km/h) proposal for 2050 1,0/1,01- | 3,0/ more | 2020 2050 on (MRub)
for 2050 (km) 1,5/1,51- | 3,0 meters | (m) (m) (MRub)
3,0/ more
3,0 meters
Section of current federal road
“Kola” R-21 (E105) b/w A137 L/ | 90/90 212 Ab/Ab 46/46 0/38/3/0 0/38/3/0 4/234 4/234 0 0
and Belomorsk road
Entrance to the city of
Belomorsk from the federal R- 90(60)/ 45/45
21 «Kola» road, including IV/111 90(60) 212 Ab/Ab 44/5/0/0 44/10/0/0 2/102 2/102 0 4625
passages in the city of
Belomorsk
Belomorsk — Sumskij Posad IV/II | 90/90 212 | Gavel/Ab |  49/49 29/0/0/0 | 29/10/0/0 9/467 9/467 0 5 150
(whole currtent regional road)
2%?§l:gczg§?r%c_ti§r?l)65hma IVl | no/0 | no2 | no/Ab | no255 | 15/11/0/0 | 0/26/0/0 2175 2175 0 1780
Koleshma - Virandozero (new | ;| 1590 | o2 no/Ab | no/255 | 0/0/0/0 | 0/26/0/0 6/310 6/310 3 469 0
regional road under planning)
E/L::f;n‘iorzezrf;;a'l\?ggsa (whole v | 9090 212 | Gavell/Ab | 22/22 15/0/0/0 | 0/25/0/0 1/150 1/150 0 2 825
> ;‘é‘éfin‘emr:é:g?ﬁrr‘(‘)gggge'SK | no/9o | no2 | nolAb no/26 | 0/0/0/0 | 0/12/0/0 0/0 1/25 3 409 0
Total for the road section 239 6878 14 380
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Variants between the border of Karelian Republic and Arkhangelsk Region and Onega river: “RED”

Karelian border — Zolotuha- railway station Nimenga — Trudovaja Sloboda - Onega town

Section road speed number | paveme | length of Culvert Culvert amounts of | amounts cost cost
class level of lanes | nttype | the road pipes 2020 | pipes 2050 | bridges/ of bridges/ | estimate estimate
2020/ | 2020/ and their | 2020/ structure diameter up | diameter up | their their for new for road
propos | proposal | width proposal | 2020/ to 1,0/1,01- | to 1,0/1,01- | approximat | approxima | road rehabilitat
ed for 2050 | 2020/ for 2050 | proposal 1,5/1,51-3,0 | 1,5/1,51- e lengths te lengths | constructi | ion
2050 (km/h) | proposal for 2050 / more 3,0 3,0/ more | 2020 2050 on (MRub)

for 2050 (km) meters 3,0 meters | (m) (m) (MRub)

Karelian border — Zolotuha 12 Gravel/

(whole current municipal WAL 90/90 35/35 22/0/0/0 22/10/0/0 2/85 2/85 0 4 005

road) 413,75 Ab

Zolotuha — Malozuika 1/2 Gravel/

(whole current municipal WAL 90/90 24,2/24,2 30/0/0/0 30/5/0/0 2/50 2/88 0 2789

road) 413,75 Ab

Malozuika — railway station 12 Gavel/A

Nimenga (whole current WAL 90/90 4/3.75 b 13,7/13,7 15/0/0/0 0/15/0/0 1/50 1/75 0 1970

municipal road) ’

Railway station Nimenga —

village Nimenga (whole v | eoso | é’ 2 | CVA L e 8/0/0/0 | 0/10/0/0 1/60 21130 0 1440

current regional road) ’

Current private ground road 12 not

(“with no owner”) whole -1 No/90 5/3 75 paved/A 13/13 0/0/0/0 10/0/0/0 0/0 2/70 1847 0

section ’ b

Varzogori —Onega ((section |y, | 9o/ 212 | GaveliA | 1331133 | 18000 | 0/20/0/0 5/75 5/100 0 1980

of the current regional road) 413,75 b

A new bridge over Onega Ice road

River between Trudovaja - no/90 no/2 no/Ab no/1,2 - - 1200 3717 0

[ferry,1500
Sloboda and Onega town
Total for the road section 96 5 564 12184
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Variants between the border of Karelian Republic and Arkhangelsk Region and Onega river: “RED-BLACK”

Karelian border — Zolotuha - Maloshuika — bank of White Sea - Trudovaj

a Sloboda - Onega town

Section road speed number | pavement | length of | Culvert Culvert amounts of | amounts of | cost estimate | cost
class level of lanes | type 2020/ | the road pipes 2020 | pipes 2050 | bridges/ bridges/ for new road | estimate
2020/ 2020/ and their | proposal structure | diameter up | diameter up | their their construction | for road
propose | proposal | width for 2050 2020/ to 1,0/1,01- | to 1,0/1,01- | approximate | approximate | (MRub) rehabilitat
d for 2050 | 2020/ proposal 1,5/1,51-3,0 | 1,5/1,51- lengths lengths ion
2050 (km/h) proposal for 2050 |/more3,0 |3,0/more | 2020 2050 (MRub)

for 2050 (km) meters 3,0 meters | (m) (m)

Karelian border — 12

Zolotuha (whole current Vi 90/90 4/3.75 Gravel/Ab 35/35 22/0/0/0 22/10/0/0 2/85 2/85 0 4 005

municipal road) '

Zolotuha — Malozuika 1/2

(whole current municipal V/HI 90/90 4/3.75 GravellAb | 24,2/24,2 30/0/0/0 30/5/0/0 2/50 2/88 0 2789

road) '

Malozuika — railway 12

station Nimenga (whole Vi 90/90 4/3.75 Gavel/Ab | 13,7/13,7 15/0/0/0 0/15/0/0 1/50 1/75 0 1970

current municipal road) '

Railway station Nimenga 12

—village Nimenga (whole | V/III 60/60 4/3.75 Gavel/Ab 8/8 8/0/0/0 0/10/0/0 1/60 2/130 0 1440

current regional road) '

Section of current non-

gfonrfg;’ﬁ;e\‘fv%gfeuggarggﬂk | noeo | 2 pavr;?jt/ Ap | 1651165 | 0/0/0/0 | 5/0/0/0 0/0 3/230 2 676 0

(“with no owner”)

Varzogori -  Onega 12

(wr:j(;le current regional | V/III 90/90 4/3.75 Gavel/Ab 23/23 22/0/0/0 0/22/0/0 2/75 5/100 0 3000

roa '

A new bridge over Onega Ice road

River between Trudovaja - no/90 no/2 no/Ab no/1,2 - - fferry 1500 1200 3717 0

Sloboda and Onega town Y

9
Total for the road 192 6393 13204

section

A Northern Axis - Barents Link project report:
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Variants between the border of Karelian Republic and Arkhangelsk Region and Onega river: “RED-VIOLET”

Karelian border — Zolotuha - Maloshuika - railway stations Nimenga and Chasta - Naumovskaja (with 500 m new bridge over Onega
River) - Onega town

Section road speed number pavement | length of | Culvert Culvert amounts of | amounts of | cost cost estimate
class level of lanes | type 2020/ | the road | pipes 2020 | pipes 2050 | bridges/ bridges/ estimate for | for road
2020/ 2020/ and their | proposal structure | diameter up | diameter up | their their new road rehabilitation
proposed | proposal | width for 2050 2020/ to 1,0/1,01- | to 1,0/1,01- | approximate | approximate | construction | (MRub)
2050 for 2050 | 2020/ proposal | 1,5/1,51-3,0 | 1,5/1,51-3,0 | lengths lengths (MRub)
(km/h) | proposal for 2050 | / more 3,0 / more 3,0 2020 2050
for 2050 (km) meters meters (m) (m)
Karelian border — 12
Zolotuha (whole current Vi 90/90 4/3.75 Gravel/Ab | 35/35 22/0/0/0 22/10/0/0 2/85 2/85 0 4 005
municipal road) ’
Zolotuha — Malozuika 12
(Wf:j(;le current municipal V/HI 90/90 4/3.75 Gravel/Ab | 24,2/24,2 30/0/0/0 30/0/0/0 2/50 2/88 0 2789
roa ’
Malozuika — railway 12
station Nimenga (whole Vi 90/90 4/3.75 Gavel/Ab | 13,7/13,7 15/0/0/0 0/15/0/0 1/50 1/75 0 1970
current municipal road) ’
Railway station Nimenga 2/2
— village Chasta (whole Vi 90/90 4/3.75 Gavel/Ab | 14,5/14,5 12/0/0/0 0/15/0/0 1/60 1/60 0 2 005
current regional road) '
New road b/w villages
ggiﬁi;:?‘o’\r'%“:gg’f;ﬁe | noleo ng/%/,275 no/Ab | no/29 |  0/0/0/0 0/31/0/0 0/0 5/230 4895 0
main railway
A new bridge over Onega no/2
River near Elaumovskafa i 90/90 no/3,75 no/Ab no/0.5 i i i 500 1500 0
Savinskij — Jarnema- 212
Onega (section of current Vi 90/90 4/3.75 gravel/Ab 11/11 7/2/0/0 7/2/0/0 1/50 1/50 0 1100
regional road) '
Total for the road 128 6395 11 869

section

A Northern Axis - Barents Link project report:
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Variants between the border of Karelian Republic and Arkhangelsk Region and Onega river: “RED-BLUE”

Karelian border — Zolotuha - Maloshuika — railway stations Nimenga and Chasta and along the south side of main railway to Porog with
250 m new bridge over Onega River and to Onega town

Section road speed number of | pavement | length of | Culvert Culvert amounts of | amounts of | cost cost
class level lanes and | type the road pipes pipes bridges/ bridges/ estimate | estimate
2020/ | 2020/ their 2020/ structure | 2020 2050 their their for new for road
propos | proposal | width proposal | 2020/ diameter | diameter | approximat | approximate | road rehabilitat
ed for 2050 | 2020/ for 2050 | proposal | upto up to e lengths lengths constructi | ion
2050 (km/h) proposal for 2050 | 1,0/1,01- | 1,0/1,01- | 2020 2050 on (MRub)
for 2050 (km) 1,5/1,51- | 15/1,51- | (m) (m) (MRub)
3,0/ more | 3,0/ more
3,0 meters | 3,0 meters
Karelian border — Zolotuha 1/2 Gravel/A
(whole current municipal road) Vi 90/90 4/3.75 b 35/35 22/0/0/0 | 22/10/0/0 2/85 2/85 0 4 005
Zolotuha — Malozuika VIl | 90/90 Yz | GraveliA | 54 21242 | 30/0/0/0 | 30/5/0/0 2/50 2/88 0 2 789
(whole current municipal road) 413,75 b
Malozuika — railway station 12
Nimenga (whole current WAL 90/90 4/3.75 Gavel/Ab | 13,7/13,7 | 15/0/0/0 | 0/15/0/0 1/50 1/75 0 1970
municipal road) ’
Railway station Nimenga — 212
village Chasta (whole current WAL 90/90 4/3.75 Gavel/Ab | 14,5/14,5 | 12/0/0/0 | 0/15/0/0 1/60 1/60 0 2 005
regional road) ’
new road b/w villages Chasta no/2
and Porog along the south side | -/111 no/90 no/3.75 no/Ab no/4l 0/0/0/0 36/0/0/0 0/0 1/155 5682 0
of the main railway ’
A new bridge over Onega N/90 no/2 no/Ab | no/0,25 250 750 0
River near Porog no/3,75
Savinskij — Jarnema- Onega 212 gravel/A
(section of current regional Vi 90/90 4/3.75 b 21/21 14/10/0/0 | 14/10/0/0 1/50 1/50 0 2100
road) ’
Total for the road section 149 6432 12 869

A Northern Axis - Barents Link project report:

Study of Vartius/Lytta — Arkhangelsk Road 2021, 30.4.2021
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Variants between the border of Karelian Republic and Arkhangelsk Region and Onega river: “YELLOW - RED”

Karelian border (near Uneshma) — Zolotuha - railway station Nimenga — Trudovaja Sloboda - new bridge over Onega River - Onega

Section road speed number pavement | length of | Culvert Culvert amounts of | amounts of | cost cost
class level of lanes type the road pipes 2020 | pipes 2050 | bridges/ bridges/ estimate | estimate
2020/ | 2020/ and their | 2020/ structure | diameter up | diameter up | their their for new for road
propos | proposal | width proposal 2020/ to 1,0/1,01- | to 1,0/1,01- | approximat | approximat | road rehabilit
ed for 2050 | 2020/ for 2050 proposal 1,5/1,51- 1,5/1,51- e lengths e lengths constructi | ation
2050 (km/h) proposal for 2050 3,0/ more | 3,0/ more | 2020 (m) 2050 (m) on (MRub)

for 2050 (km) 3,0 meters | 3,0 meters (MRub)

Unseshma — red variant (whole | ;| /g0 02 | GravellA |\ yn1 | 100000 | 10/0/000 0/0 0/0 0 1100

current municipal road) 413,75 b

Yellow variant — Zolotuha 12 Gravel/A

(section of current municipal Vi 90/90 4/3.75 b 18/18 11/0/0/0 11/0/0/0 1/20 1/30 0 1890

road) ’

Zolotuha — Malozuika 1/2 Gravel/A | 24,2/24,2

(whole current municipal road) Vi 90/90 4/3.75 b 30/0/0/0 30/0/0/0 2/50 2/88 0 2789

Malozuika — railway station 12

Nimenga (whole current WAL 90/90 4/3.75 Gavel/Ab | 13,7/13,7 15/0/0/0 0/15/0/0 1/50 1/75 0 1970

municipal road) ’

Railway station Nimenga — 12

village Nimenga (whole current | V/III 60/60 4/3.75 Gavel/Ab 8/8 8/0/0/0 0/10/0/0 1/60 2/130 0 1440

regional road) '

Current private ground road 12 not

ge\é\gitohnno owner”) whole -1 No/90 5/3,75 | paved/Ab 13/13 0/0/0/0 10/0/0/0 0/0 2/70 1847 0

%2%8?2&;52?\2? rg(gg;t'on oF van | eoseo 4/23/,275 Gavel/Ab | 13,3/13,3 | 18/0/0/0 | 0/20/0/0 5/75 5/100 0 1980

A new bridge over Onega River Ice road

between Trudovaja Sloboda and - no/90 no/2 no/Ab no/1,2 - - 1200 3717 0

Oneaa town [ferry,1500

9
Total for the road section 102 5 564 11 169

A Northern Axis - Barents Link project report:
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Variants between Onega river and current federal roads near the city of Arkhangelsk

Variant “RED”: Onega town — Rikasiha — Arkhangelsk city centre

Section road speed | number of | pavemen | length of | Culvert pipes | Culvert pipes | amounts amounts | cost cost
class level lanes and t type the road 2020 2050 of bridges/ | of estimate for | estimate
2020/ | 2020/ | their width | 2020/ structure | diameter up | diameter up | their bridges/ new road for road
propos | propos | 2020/ proposal | 2020/ to 1,0/1,01- | to1,0/1,01- | approxima | their constructio | rehabilitat
ed al for | proposal for 2050 | proposal | 1,5/1,51-3,0/ | 1,5/1,51-3,0/ | te lengths | approxim | n ion
2050 2050 | for 2050 for 2050 | more 3,0 more 3,0 2020 ate (MRub) (MRub)
(km/h) (km) meters meters (m) lengths
2050 (m)
Entrance to the city of 212
Onega, including passages | IV/IV | 60/60 4/3.75 Ab/Ab 17/17 0/0/0/0 0/0/0/0 0/0 0/0 0 1020
in the city of Onega '
Onega - Tamitsa - Kyanda 212 Gravel
road (whole current IV/I11 | 90/90 4/3.75 Ab/ Ab’ 44/44 34/5/0/0 34/5/0/0 2/128 2/150 0 4 050
regional road) ’
Section of the Arkhangelsk
(from the vill. of 212 concrete
Rikasikha) - Onega road IV/I11 | 90/90 4/3.75 ,gravel | 117/117 | 116/27/10/0 | 116/27/10/0 10/437 10/437 0 12 150
(whole current regional ' Ab /Ab
road)
Rikasiha — Arkhangelsk 2(3)/2(3)
city centre (section of /11 | 90/90 3.75/3.75 ADb/Ab 28/28 -I-1-1- -I-1-1- -I- -I- 0 0
current federal road) ’ ’
Total for the road section 208 17 220
Variant “Blue - brown-blue”: Porog — Kodino — Brin Navalok - Arkhangelsk city centre
Section road speed number of | paveme | length of | Culvert Culvert pipes | amounts | amounts of | cost cost
class level lanesand | nttype | the road pipes 2020 | 2050 of bridges/ estimate | estimate for
2020/ | 2020/ their 2020/ structure | diameter up | diameter up | bridges/ their for new road
propos | proposal | width proposal | 2020/ to 1,0/1,01- | to 1,0/1,01- | their approximat | road rehabilitati
ed for 2050 | 2020/ for 2050 | proposal 1,5/1,51- 1,5/1,51-3,0/ | approxim | e lengths constructi | on
2050 (km/h) proposal for 2050 | 3,0/ more | more 3,0 ate 2050 (m) on (MRub)
for 2050 (km) 3,0 meters | meters lengths (MRub)
2020 (m)

A Northern Axis - Barents Link project report:
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Section of current Savinskij —
Jarnema- Onega (section of 212 Gravel
current regional road) from | 1V/ 111 | 90/90 ’ 44/44 67/6/0/0 67/6/0/0 2/122 2/122 0 4 400
: . 4/3,75 Ab /Ab
Porog to Kodino (section of
current regional road)
Porog - Kodino (section of 2/2 gravel/
current regional road) IV/ 111 | 90/90 4/3.75 Ab 34/34 49/4/0/0 49/4/0/0 5/204 5/204 0 3400
Kodino —Samoded (new | ;1 | nojgo | "%2 | nojab | noss | 0000 | 52/5/0/0 0/0 2/150 7617 0
road) no/3,75
Samoded - Brin Navalok 212 Gravel
Ezz%t)lon of current federal | IV/ 1V | 90/90 4/3.75 Ab /Ab 56/56 -I-1-1- -I-1-1- -I-1-1- -I-1-1- 0 0
Brin Navalok - Arkhangelsk 212
city centre, section of current | 1V/ 1V | 90/90 Ab/Ab no/140 -I-/-1- -I-/-1- -I-/-1- -I-/-1- 0 0
4/3,75
fed. road
Total for the road section 328 7617 7800
Variant “BLUE” : Porog — Savinskij — Samoded - Brin Navalok - Arkhangelsk city centre
Section road speed number of | paveme | length of | Culvert Culvert pipes | amounts | amounts of | cost cost estimate
class level lanesand | nttype | the road pipes 2020 | 2050 of bridges/ estimate | for road
2020/ | 2020/ their 2020/ structure | diameter up | diameter up | bridges/ their for new rehabilitation
propos | proposal | width proposal | 2020/ to 1,0/1,01- | to 1,0/1,01- | their approximat | road (MRub)
ed for 2050 | 2020/ for 2050 | proposal 1,5/1,51- 1,5/1,51-3,0/ | approxim | e lengths constructi
2050 (km/h) proposal for 2050 | 3,0/ more | more 3,0 ate 2050 (m) on
for 2050 (km) 3,0 meters | meters lengths (MRub)
2020 (m)
Porog - Savinsij (section of 2/2 Gravel, 202/14/15/
current regional road) IV/II1 | 90/90 4/3.75 Ab /Ab 193/193 0 202/14/15/0 20/740 20/740 0 19 300
Savinskij - Samoded - Brin 212 Gravel
Navalok (section of current v/ 90/90 ' | 135/135 -I-1-1- -I-1-1- -I-1-1- -I-1-1- 0 0
X 4/3,75 Ab /Ab
regional road)
Brin Navalok - Arkhangelsk 212
city centre, section of current | 11/111 90/90 Ab/Ab 140/140 -I-/-1- -I-/-1- -I-/-1- -I-/-1- 0 0
4/3,75
fed. road
Total for the road section 468 X 19 300

A Northern Axis - Barents Link project report:
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Nlenmo3epo — KocTomykiua — rocyfapcTBeHHas rpaHnua ¢ Pecnybnukon ®unnanausy» (Lx232,170 km)
Federal highway A-137 "Highway R-21" Kola "- Tiksha - Ledmozero - Kostomuksha - state border with

DenepanbHas aBTomobunbHas aopora A-137 «ABTomMobunbHas gopora P-21 «Kona» — Tukwa —
he Republic of Finland" (L=232,170 km)

C Tpacca Ha y4acTke mexay degepanbHon aBTomMmobuneHon goporon P-21 "Kona" n MAII "lotTta" (BapTunyc).
depepansHaga aBTomobuneHasa gopora A-137 «ABTomobuneHasa gopora P-21 «Kona» — Tukwa — Jleamosepo — Koctomykiua
— rocygapcTtBeHHasi rpaHuuya ¢ Pecnybnukon OuHnaHnans»

]

The road on the section between the federal highway R-21 "Kola" and the checkpoint "Luttya" (Vartius).
|'O Federal highway A-137 "Highway R-21" Kola "- Tiksha - Ledmozero - Kostomuksha - state border with the Republic of Finland".
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Nenmo3epo — KocTomykiua — rocyAapcTeeHHas rpanuua ¢ Pecnybnukoit @unnsHamns» (Lx232,170 kw)
IFederal highway A-137 "Highway R-21" Kola "- Tiksha - Ledmozero - Kostomuksha - state border with
the Republic of Finland" (L=232,170 km)
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YuacTok a/n "ApxaHrenbck(oT aep.Pukacuxa) - OHera (OHexckuid paitoH)" km19+km 117,415 (L=98 km)
Section of the "Arkhangelsk (from the vill. of Rikasikha) - Onega (Onega district)" road km19+km117,415 (L]

Mopck oT a/g "Kona", Bkrioyas
~ npoe3Abl no r. benomopcky (Lx45 km)

e . Sy 7 O < L. :
R I | BapuaHTbl Tpacc Ha yyacTke mexay r.OHeron n doeaepanbHon aBTomobunsHon goporon P-21 "Kona".

ol b~

oHewdApe o

L sueuunpyy ;b Ao 8yp }31

Variants of roads on the section between the city of Onega and the federal highway R-21 "Kola".

Torkm117,415 (L~98 k)

Yuactok a/g "ApxaHrenbck(oT fep.Pukacuxa) - OHera (OHeXckui panoH)”
" road km19+km117,415 (L=98 km

Section of the "Arkhangelsk (from the vill. of Rikasikha) - Onega (Onega district

n o =3 4 +
~ alp "r. Benomopck - A.Cymckmii Mocan" (L=49 km)
- "City of Belomorsk - vill.Sumskiy Posad" road (L~49 km)

e - Ereesy

0.KsHoa
vill. Kyandal

L a7
PekoHcTpykums "ap a.Cymckuii Mocag - A.Konexwma"(L=25,5 km)
(cm. yeptesxu 12¢-MUP/20-TKP)
Reconstruction "vill.Sumskiy Posad - vill.Kolegma" road (L~25,5 km)
a/n "OHera — Tammua — Kanga" (L=43,393 km)
"Onega - Tamitsa - Kyanda" road (L=43,393 km

(drawing 12c-TINP/20-TKP)

;
[TlpnmeyvaHue

1)  TyHKTMPOM 0B603HaYEHbI Y4aCTKN HOBOrO CTPOUTENLCTRA.

: o . v
»' YyacTtok peaepanbHoit aBTomobunbHom foporu P-21 «Kona» (Lx46 km)
ion of the federal highway R-21 "Kola" (L~46 km) : X L : " ad T v -
vill. Tamitsal

YcnoBHble 0003Ha4YeHus

HoBoe ctpoutenscteo "ag A.Konexma - a.BupaHgosepo"(L=25,5 km)

(cm. yeptexm 13c-MNP/20-TKP)
BapuaHT Tpaccel Ne1

New construction "vill.Kolegma - vill.Viranozero" road (L=25,5 km)
(drawing 13c-TMAP/20-TKP)

' i
: ——  BapwuaHT Tpacchl Ne2

a/n "Oxera — Tamuua — Kanpa" (L=43,393 km)
"Onega - Tamitsa - Kyanda" road (L<43,393 kv

BapwnaHT Tpacckl Ne3

“Vill.Sumskiy Posad - vill.Viranozero" road (L=116 km)|

a/n "n.Cymckuin Mocap - A.Bupanaoae| 16 km) s ‘ S 7 3 :

" ' : BapuaHT Tpaccel Ne4
e ! paHdosepo ' Yy
, ——— CyuwecTBylowme Joporu (rpaBUiHbIE, rPYHTOBbIE JOPOTN, 3UMHUKN)

Aln "n.Bupanposepo - a.Hioxua" (L=22 km)
Moawesn k r. OHera, Bknoyas npoesapl no r.OHera, (Lx17 kM)

"vill.Viranozero - vill.Nyukhcha" road (L=22 km
>|<e-r| e3 H aﬂ no po ra Entrance to the city of Onega, including passages in the city of Onega (L=17 km

Cyw. negosast nepenpasa (L=1350 m
_Existing ice road (Lx1350 m)

OHEL| a/p "OHera-Bop3oropb!" )
[END of the "Onega-Vorzogory" road| HAYATIO a/n "Onera-Bop3orops!” . \ .
BEGINNING of the "Onega-Vorzogory" road| N O./Torsea N+ 2
vil. Pongais ¥ x MpoekTvpyembiit MocToBo nepexop (L=1200 M)
0.Bop3ozopsi : t 8RS 2 T Nt o Projected bridge location (L~1200 m) - . :
vill.Vorzogory B o : - 5 YuacTok a/p "CauHckuit-ApHema- OHera" kM201-km212 (L=11 km)
. . ! 1 5 - ) : % Section of the "Savinsky-Yarnema-Onega" road km201-km212 (Lx11 km)
. i A LT YuacTok a/a "CasuHckni-ApHema- Oxera" km193-km201 (L=8 km)
0.Tpydoeas croboda N Section of the "Savinsky-Yarnema-Onega" road km193-km201 (L=8 km)
vill Trudovaya Sloboda S : 1 onbean K ¢. Mopor ot a.4. CasuHCKwil - SipHema - OHera (L=1 km)
¥ s - - Entrance to the vill. Threshold from "Savinsky-Yamema-Onega" road (L=1 «i

ﬂ;’b

YyacTok a/f "OHera-Bop3aoropsl”, KO-KM13,304 &

Section of the "Onega-Vorzogory" road, km0-km13,304)

- - MpoexTupyembin MocToBon nepexoa (L=500 m v e : 7 A
[CyLu.3umHuk "a.Bop3oropel- A.Abpamosckas” (Lx30 kM) Pfojectedpﬁridge location (L:5(§)0 ) ( ) 4 = 3 20l B
[Existing ice "Vorzogory-A6pamosckasroad (L=30 kM) J v 3 2 J,. 0.Mopoz >
) = HAYAJIO cywy.aumHmka ot km13,304 a/ "Owera-Bopaorops” ; L : 58 viII.Porog
== BEGINNING of the existing ice road at km13,304 "Onega-Vorzogory" road| Sl : L
B e e N 0.[laenosckast

; L% - 3 - vill.Paviovskaya

MpoekTupyeMmbIit MocToBoi nepexop, (L=250 m)
Projected bridge location (L=250 m)

¥

2 la/n "I'queaK c1.Hagsonub!
" |'"Entrance to railroad station N R T
HoBoe cTpoutenscteo (Lx26 km) ; P ' S . CyL.3umHmK (L=13 kM)
New construction Existing ice road (L=13 KM)
£ =
Cyw.3umHuk "a.Bop3oropel- a.Abpamosckas” (Lx30 kM d g d
Existing ice "Vorzogory-A6pamosckasroad (L=30 km) ¢ i A \ & b

* [Cyw.anmHuk (L=5,5 kM) % Gk " 8§
[Existing ice road (L=55 kv £ [Hosoe cTpouTenseTeo (L=29 ku)
= B i imenga I €
X ) . 3 ‘a % New construction (L=29 km)

OHEL| cyLw.3uMHuKa.
. End of the existing ice road
= A/R "cT.Humenbra - aep.Humenrbra” (L=7,969km) = HAYAIO a/p "ct.HumeHbra - aep.HumeHbra" o
o oweorer Ed| Nimenga railroad station-vill Nimenga" road (L =7 969km A IBEGINNING of the "Nimenga railroad station-vill.Nimenga" road \
PR S : r (s . N HoBoe cTponTenbcTso (L=41 km)
- b e I New construction (L=41 km)

Alp "Mopbean k 4. YHexwva oT ag.3onotyxa - o
rpanmua c Pecn. Kapenus" (L=11 km) ¢
"Entrance to the village of Unezhma from the . 4
vill.Zolotuha - border with the Republic of

Karelia road" road (Lx~11 km)

0pCK
dvezhegorsk 'y

8 2.Medsexee,
to the city of Me

O./Tonnea - :
vill. Polga X
3 - - E i J 3 A/n "p.lLacTa - x.a.ctaH. Humenbra" (L=14,5 km)

"vill. Shasta - Nimenga railroad station" road (L=14,5 k)
T "

YyacTok a/n "Hapsouubl-Monra- Bangan-Boxmosepo” ) b X
Section of the "Nadvoitsy - Polga - Valdai - Vozhmozero" road (L~93 km)| - . ]
B e3xo3Hasn rpyHToBasi 4opora oT IpanmLibl C ApxaHrenbCckom oBnacTbio Ao Y 4 5 . b X
/s "Banpait-Hasonupl” (L=19 km) ' ' o R ) Al " - A/n "n.Humenbra - f.Manowyitka" (Lx13,657km)
(Ownerless ground road from border with Arkhangelsk region to "Nadvoitsy 3 ’ ’ "vill.Nimenga - vill.Maloshuyka" road (Lx13,657kwm)
- Polga - Valdai - Vozhmozero" road (Lx19 km) ; ' ' g
MPOE3[ BO3MOXEH TOMLKO B NETHUM NEPUOL! = =
TRAVEL IS POSSIBLE ONLY DURING THE SUMMER PERIOD! A/B p.Sonoryxa - rparuua ¢ Pecn. Kapenna” (L =34,888kw)
’ "vill.Zolotuha - border with the Republic of Karelia" road (L~34,888km!

i A/n "n.Manowyiika -,q.30n0Tyx" (L= ’ e
"vill. Maloshuyka - vill.Zolotuha" road ( , ’
- o 5 7 source of satellite photo: Google Earth

Republic of Karlia

Pecny6nuka Kapers rknangelsk region

Apxaneenbcai obnacmb

beaxosHas rpyHTOBast 40pora OT ['paHuLbl ¢ ApXaHrenbCcKo

o6nactbto ao ala "Hapsouubl-Monra- Bangai-Boxmosepo” (L=38 km)
(Ownerless ground road from border with Arkhangelsk region to
"Nadvoitsy - Polga - Valdai - Vozhmozero" road (L=38 km)
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OBLWECTBO C OFPAHUYEHHOM OTBETCTBEHHOCTLIO|

4
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aBmomodunsHou dopozol P-21 "Kona”

i YuacTok a/g "Hapsouubl-Monra- Banpan-Boxmoaepo" kM0 - km93 . .
Section of the "Nadvoitsy - Polga - Valdai - Vozhmozero" road km0 - km93 | A
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ockBa — Apocnaenb — Bonorga — ApxaHrenbck, Noabess kK
.CeepopBuHcky (L=12,5 km)

. [Section of the federal highway M-8 "Kholmogory" Moscow - Yaroslavl -
" [Vologda - Arkhangelsk, entrance to the city of Severodvinsk (L=12,5 km

% 5
YuyacTok desiepanbHor aBToMobunbHow goporit M-8 «Xonmoropbi»
Mocksa — fpocnasnb — Bonoraa — ApxaHrenbck, Noabess k
r.CeBepogsuHcky (L=35 km)
Section of the federal highway M-8 "Kholmogory" Moscow - Yaroslavl -
Vologda - Arkhangelsk, entrance to the city of Severodvinsk (L=23 km)

4

. CeBepo/IBMHCK, BKMo4ast Npoe3zbl o
: .CeBepoaBuHck (L=15 km)
J =3 _ _ = i g ' " ntrance to the city of Severodvinsk, including

:
yp.Kypmseso
. Urochishche Kurtyaevo

bt
%

0. ToUHOKypbs ”
vill. Toynokurya

"ApxaHrenbck(oT aep.Pukacuxa) - Oera (Mpumopckuii paitoH)" km19+km117,415 (L~98 kM)

Section of the "Arkhangelsk (from the vill. of Rikasikha) - Onega (Primorskiy d ad kM19+km 117,415 (L=98 kM b ! -
YyacTok chefeparnbHo aBToMobunbHoOM Aoporit M-8 «Xonmoropbl»

Mocksa — fipocnasnb — Bonoraa — ApxaHrenbck” (Lx128 km) y
Section of the federal highway M-8 "Kholmogory" Moscow - Yaroslavl -
Vologda - Arkhangelsk " (L=128 km)

yacTok a/f "ApxaHrenbck(oT aep.Pukacuxa) - OHera (OHexckuid paiioH)” km19+km 117,415 (L=98 km)
Section of the "Arkhangelsk (from the vill. of Rikasikha) - Onega (Onega district)" road km19+km117,415 (L=98 km

BapuaHTbl Tpacc Ha y4acTke mexay r.ApxaHrenbckom un ropogom OHera.

Variants of roads on the section between the city of Arkhangelsk and the city of Onega.

YyacTok theepanbHon aBToMobunbHOM aoporit M-8 «Xonmoropbi»
Mockea — Apocnasnb — Bonoraa — ApxaHrensck” (L=128 km)
Section of the federal highway M-8 "Kholmogory" Moscow - Yaroslavl -
Vologda - Arkhangelsk " (L=128 km)

YyacTok esiepanbHor aBToMobuUnbHoOM fopori M-8 «Xonmoropbl»
Mocksa — fipocnaenb — Bonoraa — ApxaHrenbck” (L=128 km)
Section of the federal highway M-8 "Kholmogory" Moscow - Yaroslavl - %
Vologda - Arkhangelsk " (L=128 km)

0.6onbwas Tospa
.Big Tovra

1H

a/n "OHera — Tamuua — Kanga" (L=43,393 kM)
"Onega - Tamitsa - Kyanda" road (L=43,393 km

[TpmeyaHue

1)

nyHKTI/IpOM 0603Ha4veHbl y4aCTKMN HOBOIo CTpounUTesibCTBa.

c./loxposcroe
i vill. Pokrovskoe)

Moawesn k r. OHera, Bkntovas npoesabl no r.Oxera, (Lx17 kM)
Entrance to the city of Onega, including passages in the city of Onega (L=1? km

YcnoBHble 0003HaYeHus

- 0.Konayeso
_\vill.Kopachevo

BapwnaHT Tpacchl Ne1

BapunaHT Tpacchl Ne2

e Oreea )
City of @ ‘ E

BapwnaHT Tpacckl Ne3

YuacTok a/p "CasuHckuit-ApHema- OHera" km201-km212 (L=11 km)
Section of the "Savinsky-Yarnema-Onega" road km201-km212 (L=11 km)
YuacTok a/p "CaBuHckui-ApHema- Oxera" km193-km201 (L=8 km)

0.Tpydosas cnoboda . Section of the "Savinsky-Yarnema-Onega" road km193-km201 (L=8 km)
vill. Trudovaya Sloboda = 3§

5 v
‘I'Ion':.esn K . Mopor ot a.A. CaBuHCKWi - ApHema - OHera (Lx1 km)

I a/n, "Onera-Bop3oropsbl", kM0-km13,304 4

of the "Onega-Vorzogory" road, km0-km13,304}"

BapwnaHT Tpaccel Ned

* \ Entrance to the vill. Threshold from "Savinsky-Yarnema-Onega" road (L=1 kv)

BapwnaHT Tpacckl Ne5

MpoeKTpyembIit MOCTOBOW NEepexos

Projected bridge location (L=500 m) ) Y > : . : ; }
2 hﬁ.l‘lopoe L \
t+ a/n "Onera-Bop3oropsbi” \ J g R (
5 ;’:{’ A : . VR Y4acTok (eaepansHoil aBToMoBubHOM Aopork M-8 «XonMoropsl» o
b i H .Maenosckas \ A Mockea — Apocnasnb — Bonoraa — ApxaHrenbck” (L=128 km)
=", = -3 = —— Cyu_l'eCTByl'OLLU/le ,D,OpOFI/I (FpaBVII/IHble, rpyHTOBbIe ﬂ,OpOFI/I, 3MMHMKM) Section of the federal highway M-8 "Kholmogory" Moscow - Yaroslavl -

MpoekTupyembiin MocToBOM Nepexop (L=250 m) u Vologda - Arkhangelsk " (L~128 km)

Pjected rid_g Iocit'ion (L=250 M)
Cxema pacnosioXXeHust INCTOB

& :
Moawbesn k aep.KoauHo ot a/a "CasuHckuit-ApHema- Oxera” (L=37,9 km)
JAEntrance to the vill.Kodino from the "Savinsky-Yarnema-Onega" road (L=37,9 km);

wwmmmmmnsn K@ME3HAS gopora

-
Yuactok theaeparnbHon aBTomobunsHom aoporn A—215 "Iogen+oe Mone —
_Boiterpa — MpokwwuHo — Mneceuk — Bpui— Hasonok" (L=134 km)
Section of the federal highway A-215 "Lodeynoye Pole - Vytegra - Prokshino -
Plesetsk - Brin - Navolok" (L=134 km)

Hogoe cTpoutensctso (L=41 km)
New construction (L=41 km)

B3am.unb.N°

HoBoe cTpoutenbcTeo (Lx52 km),
New construction (L=52 km)

source of satellite photo: Google Earth

[Modn.u dama

K04159.2021

Northern Axis Barenfs Link

N3m. Kon.yy] lucm [N°Bokf [Modn. LAgma}l—

NHB.N® nodn.

—d
Pa3pad. NanuH 29,0321 . Cmadus Nucm Nucmob
o oze " ,2/ Study of Vartius - Arkhangelsk
Lene Road 2021 - 1 4
VCOKd)enepanoﬁ aBToMobunbHoW Aoporu A-215 "NogeitHoe Mone — HU‘-{.OITIa. BU. UGHMLl MPAcc Ha yyacmke ME)K@
Beiterpa — MpokwwuHo — Mneceuk — Bpui— Hasonok" (L~134 km) H.KOHITID. p p U l:] l‘ ADMEP nK

OBLUECTBO C OFPAHUYEHHOW OTBETCTBEHHOCTbIO)

Plesetsk - Brin - Navolok" (L+134 km) 2.ApxaHzenbckom U 2opodom OHeaa.
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MpoekTupyemblit MocToBor nepexof (L=500 m)l

.

5 Projected bridge location (L=500 m) — 0 N z ) j N -t
., 0 ! " £ {Oﬂopoa - 2 X
4 a/f "Onera-Bopaorops! W 0 Haymosckas o = _vill.Porog % ¥ 2 . .
i at km13,304 "Onega-Vorzogory" road| il Naumovskaya ; - - X 3 - Yyactok peaepanbHoit aBTOMObUNbHON Aoporu M-8 «Xonmoropbi»

',
. 3 g .o N " s 0.ITagnosckas v N L Mocksa — Spocnaenb — Bonoraa — ApxaHrenbck” (L=128 km)
" Y X \ P vill. Paviovskaya > A el o -

Section of the federal highway M-8 "Kholmogory" Moscow - Yaroslavl -
Vologda - Arkhangelsk " (L=128 km)

Moabesn k /:Lep.K/:qu ot a/p "CasuHckui-ApHema- Owera” (L=37,9 km)
JMEntrance to the vill.Kodino from the "Savinsky-Yarnema-Onega" road (L=37,9 km)

Lo MR
0./ToHbea N
vill.Pongales

- YyacTok heaepanbHoi asTomobunbHom foporn A-215 "Mogeioe Mone —
" BbiTerpa — MpokiwmHo — Mnecevk — Bpuk— Haonok" (L~134 km)
Hosoe cTponTensctso (L=41 km) E - i e ’ Section of the federal highway A-215 "Lodeynoye Pole - Vytegra - Prokshino -

: N » s - . g » L ’ - - X0 (T Plesetsk - Brin - Navolok" (L=134 km)
New construction (L=41 km) 3 oo o . E 5 ) -

New construction (L=52 km)

® = L g
R\

Nk s A : % 97 ' ‘
. ( L }/ \ ! g : ( b i
4 - L 'B.Bepxoebe ) ‘ ) ‘{ . e 3
- N wII.Upe fahe 3 4? N ‘ ” ; W% - HoBoe ctpouTenscTso (Lx52 km)
b ‘-‘ vi“ ' A ‘ 1 ! “:‘ ) ’ . i o ' 4 u 5
| TR v N ¥ \ e 1 o i $

Y
Wi ‘ﬁh . A
~ YyacTok theaeparbHoit aBTomoburbHon aoporn A—215 "MopeiHoe Morne —
BbiTerpa — MpokwuHo — Mneceuk — Bpuh— Hasonok" (L=134 km)
= Section of the federal highway A-215 "Lodeynoye Pole - Vytegra - Prokshino -
Plesetsk - Brin - Navolok" (L~134 km)

0
¢

BapuaHTbl Tpacc Ha y4acTke mexay r.ApxaHrenbckom un ropogom OHera.

Variants of roads on the section between the city of Arkhangelsk and the city
of Onega.

YuacTok a/p, "CasuHckuit-ApHema- Onera" km0-km193 (L~193 km)
Section of the "Savinsky-Yarnema-Onega" road km0-km193 (L=193 km)

[TlpmeyaHune

1)  IMyHKTMPOM 0603HaYEHbI Yy4aCTKM HOBOIO CTPOUTENLCTBA.

YyacTok chefepanbHoii aBTomobuneHo goporu A-215 "lopeiiHoe Mone — 0.ManuHoska
Biterpa — MpokwmHo — Mneceuk — Bpui— Haeonok" (L=134 km)
Section of the federal highway A-215 "Lodeynoye Pole - Vytegra - Prokshino - B, o

Plesetsk - Brin - Navolok" (L=134 km)

YcnoBHble 0003Ha4YeHus

BapuaHT Tpacchl Ne1
BapunaHT Tpacchl Ne2
BapwuaHT Tpacchl Ne3
BapwuaHT Tpacchl Ned
BapwnaHT Tpaccel Ne5

CyLiecTByrowmne goporu (rpaBurHble, rPYHTOBLIE AOPOrN, 3UMHUKN)

0.Emuya
vill. Emtsal

YdacTtok chegepanbHoit aBTomobunsHoit goporv A-215 "MogenHoe lNone —
Beiterpa — MpokwwuHo — Mneceuk — Bpuh— HaBonok" (L~134 km)
Section of the federal highway A-215 "Lodeynoye Pole - Vytegra - Prokshino -
Plesetsk - Brin - Navolok" (L=134 km)

wemmmmenns KEME3HASA gopora

YuyacTok a/a "CaBuHckui-ApHema- Oxera"” km0-km193 (L~193 km)

Section of the "Savinsky-Yarnema-Onega" road km0-km193 (L=193 km)
L)

5
L3

- | & ) ‘- IhgE SR ) TRY Cxema pacnornoXeHus NMCToB

>
E 4 3 1 source of satellite photo: Google Earth
g
g K04159.2021
g Northern Axis Barents Link
N3m. Kon.yy] Nucm IN°dok| I'Ioa}%ﬂiﬂﬂ»/
Euz;zﬁ.un Nanux ,A{ 903,21 Study of Vartius - Arkhangelsk Cmadus | /ucm Nucmob
< Polr Road 2021 - 2 4
S Pyk.rpynnsl | CugopoBs
= Ha4.omad.
z HKormp. Bl]pUl]HlleI mpacc Ha y4acmke ME)KalJ l‘ ADMEP nK
z e Z.ADXU.HZE/'leKOM u ZODOGOM OHezaq. Al O5LECTBO C OFPAHMUEHHOW OTBETCTBEHHOCTBIO)
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Nlenmo3epo — KocTomykiua — rocyfapcTBeHHas rpaHnua ¢ Pecnybnukon ®unnanausy» (Lx232,170 km)
Federal highway A-137 "Highway R-21" Kola "- Tiksha - Ledmozero - Kostomuksha - state border with

DenepanbHas aBTomobunbHas aopora A-137 «ABTomMobunbHas gopora P-21 «Kona» — Tukwa —
he Republic of Finland" (L=232,170 km)

C Tpacca Ha y4acTke mexay degepanbHon aBTomMmobuneHon goporon P-21 "Kona" n MAII "lotTta" (BapTunyc).
depepansHaga aBTomobuneHasa gopora A-137 «ABTomobuneHasa gopora P-21 «Kona» — Tukwa — Jleamosepo — Koctomykiua
— rocygapcTtBeHHasi rpaHuuya ¢ Pecnybnukon OuHnaHnans»

]

The road on the section between the federal highway R-21 "Kola" and the checkpoint "Luttya" (Vartius).
|'O Federal highway A-137 "Highway R-21" Kola "- Tiksha - Ledmozero - Kostomuksha - state border with the Republic of Finland".

.

roc. 3apeyHblli

)(:JHewdA'l/v'e N

_l:“')/sueuunyv ;o Ao o3 0}

Nenmo3epo — KocTomykiua — rocyAapcTeeHHas rpanuua ¢ Pecnybnukoit @unnsHamns» (Lx232,170 kw)
IFederal highway A-137 "Highway R-21" Kola "- Tiksha - Ledmozero - Kostomuksha - state border with
the Republic of Finland" (L=232,170 km)
« " = - "
3¥ e a Te

[MpumeyvaHue

1) . Y : . . r = N L=\ b7 A i ™ 1 x| d SR BE L E . ! _ ! YuacTok theiepansHoi aBTomo6un|

rlyHKTI/IpOM 0603Ha4YeHbl Y4aCTKMN HOBOIo CTpounTesibCTBa. > WA ALY P & =y AR 1 Secton ot feceral ighvay R 21

ot

YcnoBHble 0603Ha4YeHNs

BapwuaHT Tpacchl Ne1

BapuaHT Tpaccbl Ne2

(DenepanbHas aBToMobunbHas gopora A-137 «ABTMOGVIJ'IbHaR nopora P-21 «Kona» — Tukwa —
» - . 5 Nlenmo3epo — KocTomykiua — rocyfapcTseHHas rpaHnua ¢ Pecnybnukon ®unnanans» (Lx232,170 kv
.\rnoc.Pyzo3epo E W 7 w Federal highway A-1 ghway R-21" Kola "- Tiksha - Ledmozero - Kostomuksha - state border with

BapmaHT TpaCCb| NQS - < ‘ I & - ‘ 7 \vil.Rugozero [t . o~ - S the Republic of Finland” (L=232,170 km)
< ¥ 3 . ; ) \ : L% A T "o " \:

BapwaHT Tpacckl Ned
BapuaHT Tpacchl Ne5

CylecTByowme goporu (rpaBumHble, rPYHTOBbLIE 4OPOrN, 3UMHUKW) A ° AR % 3 Ve A St Ry A BRI o . S

wwmmsnnn K@MNE3HAA Qopora

& 1IN T
R % B
O\, OKamewrnitl bop
=4 vil/.Stone Forest

Cxema pacnonoXxeHud NINCToB ‘Fﬁ SRS Yy SR
R . _"Entranceto railroadaon Nal -votsy" road (L

v

g

B3am.unb.N°

[Modn.u dama

NHB.N® nodn.

Northern Axis Baren
W3m. Kon.yd| lucm [N°dok) MModn._LAgma}—
EGZEZBM TiAnu ,{ K Study of Vartius - Arkhangelsk tmadua | fucm flucmod
e Road 2021 - 4 4
Hay.omd. Tpacca Ha yyacmke Mexdy dedepansHou
H.koHmp. aBmomodunbHol dopozol P-21 "Kona" u (LAY “AWQMEOME“ NnK
rvn MANN "Nimms” (Bapmuyc).

MHB. N° dopmat A1
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