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Sca]ing up to include human residents, combined arctic sociaLecological systems
are believed similarlg susceptible to industrial imPacts, as well as climate change

|n contrast to North America, virtually all terrestrial and zz%uatic components of

oil and gas fields in Russia’s Yamal-Nenets and Nenets krugs are seasona”g
exploited bg migratory herders, hunters, fishers and domesticated reindeer
( angifcr tarandus)

T he amount of area directlg disturbed in Russiais tgpicang greater than in
North America, in some cases bg an order of magnitude

The kcg issue in Russia is coexistence since the shared territories for
hydrocarbon development and indigenous peoples overlap so completel
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Oil & gas fields in the Parents Region and Yamal

World class deposits: most of them not yet taPPcd or in full Procluction
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Primary Russian 0il and Gas Pipelines to Europe [U)
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A flood of Russian
natural gas

Aussia's Garprom, P world's Brgea
nmurE gas prodanor, has remaired
a-dominant suppis 10 sasken
Eunipa &0 ha Balbcs: gven

AR coumines in tha regon

broke frea of the Sovel

vkl @ entenad the

@ i gl oF kalal
[L e

F i
A TR (=

International Herald Tribune Front page, 1 October 2004

" . el 0% 1 f its imPortcd oil and 15% of its total elcctricitg are sup lied bg Russia.
" nvironmental & @ocial lmPacts of |ndustrialization in Northern Russia (F. NSINOR
Project). Funded by Acadcmy of [Finland (2004-07) active in both NAQO & YNAQ.
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Onshore deposits in the vicinity of the Varandei tcrminal, NAO

First ice~class tankerwas loaded in _June 2008 and sailed for (Canada

Qil fields and infrastructure in Varandei region, NAO

Legend

Il nfrastructure
—— Single tracks
—— Wide tracks
—— Oil pipeline

| | sand quarry

|| oilfields

1 il Varandei terminal
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The ENSINOR project was designed to consider primarily oil & gas activities because these were

what herders themselves cited as the most important factors affecting them. However, spring and

summer air temperatures in NAO and YNAO have warmed over the past 25 to 30 years some 2 to
3°C. This has major implications for both oil & gas infrastructure and the future of reindeer

herding since it means that people and reindeer are potentially exposed to multiple stressors.

Surface Air Temperature Trend Surface Air Temperature Trend

@' AM) (1979—2005)

Summer )JJA) (18978—2005)




The first year of the project was devoted
mainly to consultation, permissions, and
field reconnaissance. Study areas were
jointly selected in cooperation with the
different stakeholders, including reindeer
herders, during spring/summer 2004.

Dmitri Khorolya, President, Association of World Reindeer Herders (WRH)
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a Meschtyb discusses migra ,
Sergei N. Khariuchi, RAIPON

Vi i Khudi at Bovanenkovo
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Land cover on the Pc—:nmsula

consists Prlmarll omc arctic tundra.

Trc—:c—:lme is at the Arctic CerlC
near Salekharcl. For nomadic

Nenc—:ts, the longest annual

migrations are =1400 km from the
winter ranges south of Ob River,

north to the Kara 568, and back.
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| Migration through Bovanenkovo infrastructure, July 2005
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Visible impacts of Povanenkovo gas field on summer pastures as of 2005

Reindeer brigade borders

* I nfrastucture
|| sand quarry

—— Road network
|:| Visibly affected area
—— Offroad vehicle track

Brlgade 4: 225 km? affected out of total 1019 km? summer pasture (22%)
Brlgade 8: 200 km2 affected out of total 796 km? summer pasture (25%)
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lmPacts along the

route include the
c!amming of rivers and
streams for briclge
construction cluring
the sPawning season,
which Nenets report
ncgativcly affects fish

Populations.
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} Bovanenkovo Gas field




Among the ncgﬁtive effects of develogmcnt, there can be djrect
imPacts on the P ant-soil cover over substantial areas. Sand an

grave! quarries, for example, sometimes cover several hectares.




Single passage of ‘vezdekhod’ on mesic tundra
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\/151!3]6 changes inland
cover over time include
a w:dcsprea& shift from
shrub-to grammoxd—-
dominated tundra.
Examples of meacts
include off-road vehicle
traffic and thermal
erosion of ice-rich
Pcrmafrost.

= : : Multi-pass tracks
Ice-rich permafrost at Bovanenkovo Gas Field | on wet tundra




Within and near oil & gas fields reindeer herders daily _

encounter a wide range of environmental impacts. ~ Debris left on Varandei tundra, NAO, July 2006

Abandoned drill rigs are strewn with trash (e.g. rusted
metal, broken glass) and often toxic drill muds.




T here can also be indirect imPacts,
incluc{ing rapid transformation of the
hgdrological, chemical and nutrient
regimes in otherwise intact vegetation.
For cxamplc, alkaline dust alqigccts moist
acidic tundra ( H ~4.0) along roads in
Northwest Siberia. Road dust with
PH ~8.0 can travel hundreds of meters,
affectin vegetation. Roads have the
Potcntia to imProvc access for

Poachcrs.

Toolik area from satellite
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New road and railwag corridors
continue to imProvc access to the
region, a]though the main gas field
at Povanenkovo is still accessible

only bg hclicoptcr. (_onstruction is
difficult and costlg due to extensive

clePosits of ice-rich Pcrmafrost and

terrain thatis Potcntia"g unstable

with or without a warming climate.




ery high-resolution satellite imagery is readily interpreted with local Nenets
Very hig gery yinterp

Reindeer herd

|

:;; 4 000 - 6 000 animals Brigade nr. 2

4 chums (tents)
sledges (in rows)
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